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Abstract
Background: Previous studies have reported that coordinate information (i.e. distance
between any two objects in a specific direction) is encoded differently from Virtual Reality
(VR) and physical scenes. However, the accuracy of encoding categorical information (i.e.
relative positions of objects) from VR scenes has not been adequately investigated. During
this study, we used a novel rotating visual scene to study the effects of aging, prior
experience with VR, and dementia on the accuracy of encoding categorical information
between physical and virtual environments.
Methods: We recruited a cohort of 60 cognitively-healthy older adults, with and without
previous VR experience (Experiment 1), as well as 18 older adults with mild to moderate
Alzheimer disease (AD) (Experiment 2). During both of the experiments, the participants
were asked to attend to a target window in a virtual or real small-scale model building
(dependent upon group assignment) as the building was rotated around its vertical axis in
© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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depth of the scene. Participants were required to verbally judge the final position of the
target in terms of direction (e.g., left, right, back, and front) with respect to the entrance of
the buildings after the full rotation has stopped. A score was calculated for each participant
based on s/her accuracy in locating the target window.
Results: Healthy older adults succeeded in accurately localizing the target's position from
both environments, whereas individuals with AD were only able to encode the target’s
position from the physical environment.
Conclusions: Our results suggest the inability to encode from a rotating VR scene might be a
symptom of dementia.
Keywords
Dementia; aging; virtual reality; categorical spatial encoding; rotating visual scene

1. Introduction
Successful navigation in virtual reality (VR) environments primarily relies on having visuospatial
abilities, particularly spatial encoding. To develop a functional spatial representation of a VR
environment, the observer must encode objects, their locations and the spatial relations among
these objects. These spatial relationships can be encoded either by categorical information (i.e.
relative positions of objects such as left/right or front/behind) or coordinate information (i.e.
distance between any two objects) [1, 2]. Several studies have shown distinct neuronal networks
are engaged with these two types of spatial encoding [3,4]. Distances based on the coordinate
system have been widely reported to be underestimated when encoded from a VR scene
compared to an identical physical replica [5, 6]. However, the accuracy of encoding categorical
relationships from VR scenes has not been investigated adequately; this is the focus of our study.
The ability to encode spatial relationships is usually investigated by either providing a survey
(map) view of an environment to participants or allowing them to have a direct navigation
experience within an environment. These two encoding methods are shown to engage different
neuronal substrates [7], involve different cognitive processes [8], and lead to different types of
spatial knowledge [9]. To compare the encoding of categorical information from a physical
environment and its virtual replica, an aerial (survey) view of the environment is not traditionally
used. This is because survey views typically do not provide sufficient differences in the visual
properties of these two types of environments to provide meaningful comparisons. Therefore,
previous studies have used direct navigation of the environments to compare participants’ spatial
encoding abilities [10-12]. Generally, studies using this approach have only reported inferior
spatial encoding in VR environments in terms of general acquired spatial knowledge. However,
spatial categorical relationships have not specifically been examined.
Using a navigational paradigm to assess spatial encoding may include potential confounding
factors. First, navigating within an environment usually involves higher-order cognitive processes
in addition to spatial encoding, such as proficiency with the VR interface, which has been found to
contribute to substantial individual differences in the ability to acquire spatial information from a
VR environment [13, 14]. Particularly when comparing between VR and physical environments,
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the differences between vestibular and proprioceptive feedback in the two environments have
been found as a cofounding source of difference [15-17]. However, without navigation, providing
a ground-level static view of a VR environment may not always be sufficient for examining the
encoding of spatial relationships among objects, as some objects or structural entities may
occlude others. Therefore, during this study, we used a novel method to examine the accuracy of
encoding spatial categorical relationships, which allowed us to address these remaining issues.
Specifically, we developed a paradigm permitting us to examine whether participants encode
spatial categorical relationships among objects in a similar manner when encoding them from a
rotating physical building (model sized) or a VR replica of the building.
Rotating visual scenes or objects have been widely used for investigations of object-recognition
[18] and visual change-detection [19, 20]. However, their application for studies of spatial
encoding has not received much attention [21, 22]. The rotating scene, which changes
continuously in a regular and predictable manner, presents the observer with a different view
each moment in time. The visual system has been suggested to integrate these different views
into a coherent 3D mental representation (i.e. scene integration) [21, 23].
For our proposed paradigm, participants are asked to attend to a target window in a virtual
building (a reference object) as the building was being rotated around its vertical axis in depth of
the scene (passive visual exposure). This visual target was initially not visible but entered the
observer’s visual field and then subsequently disappeared as the building continued to rotate. The
participant was required to judge the final position of the target after the 360° rotation has
stopped. The position of the target could only be encoded in terms of directions (e.g., left, right,
back, and front) with respect to the entrance of the building (e.g. “the target was on the left side
of the building”). Therefore, the paradigm we designed may provide a complementary and novel
approach for investigating spatial categorical encoding from VR and physically rotating scenes.
Furthermore, this approach allowed us to examine the possible effects of participant age and prior
VR experience, as well as the possible differences among healthy aging individuals compared to
those with dementia, on spatial encoding abilities.
Aging is recognized as one of the important influential factors on spatial abilities [24]. However,
many previous studies comparing virtual and real-world paradigms have not included the
evaluation of possible effects of aging. We have only found four studies to date [25-28] that have
directly compared age-related differences of navigational processing in physical and virtual
environments. Nevertheless, these studies have focused on navigational abilities without including
a direct comparison of VR and physical age-related effects on spatial encoding. Interestingly, aging
has shown to have more of a detrimental effect on spatial encoding during a VR navigation task in
comparison to VR map reading task (aerial view) [29]. Furthermore, older adults also show slower
processing speeds [30] and reduced activation in related brain areas when making categorical
relational judgments on a 2D screen [31]. To the best our knowledge, the effect of normal aging
on spatial encoding during tasks of categorical spatial encoding from 3D rotational scenes has not
been yet investigated. Following our previous study on younger adults [32], one of the main goals
of the current study was to investigate spatial encoding from VR and physical rotational scenes by
healthy older adults and those with cognitive decline.
During our previous study, younger adults (24-36 years) showed a similar ability to acquire
categorical spatial knowledge when presented in the form of either a physical or a virtual building,
and they were able to transfer information when required to navigate through the VR building
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[32]. However, compared to older adults, younger adults usually have much more experience with
VR through media, such as gaming, prior to their participation in VR studies. Considering the
reported positive effect of having VR-game experience on learning from VR environments by both
younger [33-35] and older adults [14, 36], we were interested in examining whether VR
experience would influence older adults’ ability to categorically encode spatial information from
our rotational scenes. Therefore, we included two groups of older adults, one with and one
without previous VR experience.
The last factor investigated in this study was the influence of cognitive impairment on spatial
encoding. Impairment in visuospatial abilities has been suggested as an early symptom of
Alzheimer’s disease (AD) [37]. In particular, categorical spatial memory function has been shown
as a discriminative factor between individuals with AD and Mild Cognitive Impairment (MCI) [38].
However, the effect of cognitive impairment on the ability to categorical encode spatial
information from a 3D rotational scene task (either VR or physical) has not yet been examined.
Inspired by our previous study on individuals with AD (60 – 83 years), who were only able to
accurately locate a target when viewing a physical, but not a VR, building [39] , we compared the
performance of a cohort of individuals with mild to moderate AD during our current task, with
both the VR and physical buildings. The objective of this aspect of the study was to determine
whether the ability to encode a target location from our rotating VR scene was reduced in normal
age-relate cognitive decline, or whether it may be a symptom of diseased aging.
2. Materials and Methods
2.1 Design of Virtual and Physical Environment
For building the virtual environment, a three-story virtual building was designed using VC++.Net
and OpenGL library (Figure 1a). On each wall of the building, and at each floor, there were three
windows, a large central window and two identical smaller windows to the left and to the right.
The building looked identical from every side, except for the front side that had an entrance door
located on the first floor. For each trial, one of the 16 left/right corner windows was randomly
illuminated, and the building was rotated clockwise around its vertical axis in depth of the scene
through 360° (16 seconds for one full rotation).
The design of physical environment was aimed to replicate the virtual environment with a 10fold reduction in scale (Figure 1b). There were 24 rooms in the building, out of which 16 could be
selected randomly as target rooms. Thus, in the physical building, each room had a designated LED
light in a window that was turned “ON” if the room was selected as a target. The 16 LEDs were
connected using a charlieplexing configuration. Thus, only 5 pins were used to control the 16 LEDs.
The building rotated using a 12-volt battery powered, spiral-gear attached to a permanent magnet
DC motor. To control the rotation and the angular velocity of the building so that it was the same
for each trial, a touch-less magnetic encoder AS5134, made by Austrian Micro Electronics, was
employed. The magnetic encoder provided the absolute position as well as the angular velocity.
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Figure 1 (a) Outdoor view of the virtual building. (b) Outdoor view of the physical
building (scale 10:1). For both environments, the target window is shown illuminated
with a green light. The target window is located on the right-hand side of the second
floor for illustrative purposes only (as the position was randomized during the study).
The physical building was controlled using an Arduino based software running on an
ATMEGA328P microcontroller. Foremost, a velocity controller loop regulated the torque implied
to the actuation motor. The velocity controller was based on a proportional-differential (PD)
controller. Cascading the velocity control loop, a position controller executed a trapezoidal
velocity profile (acceleration, constant speed, and deceleration). This ensured a smooth rotational
motion by the building to mimic the rotation in the VR. In addition, the controller of the building
received commands from the host computer running the VR engine to execute appropriate
commands. The commands were transmitted over a virtual serial port implemented on a
Bluetooth radio link. The host computer sent a command based on the target room (window),
required motion and required velocity.
2.2 Experiment Design
Participants performed a Target Mapping Phase, during which they were required to encode
the location of a target item. Each participant was seated on a chair facing the entrance of a threestory building, which was presented either in a VR medium (i.e. a laptop screen) or as a scaled
down (1:10) physical replica of the VR version (see Figure 1). Participants completed an initial
Target Mapping phase, by either viewing the position of a target in the virtual environment (group
Virtual), or the scaled-down physical model of the virtual environment (group Physical).
In the case of making correct object-centered relational judgments during the Target Mapping
phase, the acquired spatial knowledge was further assessed by evaluating how well the older
adults could transfer this knowledge to VR navigation. During the Navigation phase, each
participant was asked to virtually navigate through the building, using a VR Navigation task
previously designed and evaluated by our team [40] in search of the observed target window seen
in the Target Mapping phase. Figure 2 shows an illustration of the experimental design.
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Figure 2 Schematic model of the experimental design for Experiment 1. During the
Target Mapping phase, the participants observed the location of the target window in
either the virtual building or the physical model building. During the Navigation phase,
all participants navigated through the virtual building in search of the target window.
2.3 Experiment Procedure
Prior to starting the experiments, participants’ cognitive function was assessed using the
Montreal Cognitive Assessment (MoCA) [40, 41]. MoCA is a brief measure of global cognitive
function developed to detect cognitive impairments. MoCA includes seven subtests for examining
cognitive components such as visuospatial ability, executive function, attention, language,
abstraction, short-term memory and awareness of present time and location, with a total score of
30; normally a MoCA score of <26 is associated with some cognitive impairment.
During each trial, with either the virtual or the physical condition, one of the windows of the
building was randomly chosen as the target window, which was indicated by its illumination. The
target window (herein referred to as target) was always one the 16 left/right corner windows
(never a central window) on either the 2nd or 3rd floor. To show the target to the participant, the
building was virtually or physically rotated clockwise through 360° (16 seconds for one full
rotation), allowing participants to view the location of the target window from outside the
building (Figure 1).
To determine if participants learned the location of the target, after each rotation the
participant was asked to verbally state the location of the target. The participant was assigned 2
points if they identified the wall on which the target was located (herein referred to a side) or a
score of 0 if they were incorrect. If the participant correctly identified the side location of the
target, they were subsequently asked to identify the location of the target relative to the central
window (left or right); correct responses were assigned an additional 1 point. Each participant
experienced six trials, the target was shown from each hidden side of the building (left, right and
back) twice in a pseudo-random order. The average number of points accumulated from each side
was summed. Thus, the total score of a participant could range from 0 to 9.
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2.3.1 Experiment 1
During Experiment 1, the acquired spatial knowledge of older adults was further assessed by
evaluating how well they could transfer this knowledge to VR navigation. To move through the
virtual building, participants physically pushed a specialized wheelchair (VRNChair; Figure 3a)
designed by our team [42]. Within the virtual building, other than a set of centrally positioned
stairs, there were no other landmarks (Figure 3b). When the participant started navigating, the
target window was not illuminated. However, upon entering the room with the target window,
the light in the window was illuminated, and a recorded voice announced “Good Job” providing
positive feedback to the participant. Once the participant successfully located the target window,
a new trial was started from the same starting position in front of the building. This procedure was
repeated for six trials. Before beginning the navigation phase, each participant was given two
practice trials navigating within the VR environment.

Figure 3 Movement within the virtual environment. (a) Navigation in the virtual
building required pushing the wheelchair through a large open room, and (b) Indoor
view of one floor within the virtual building.
The optical flow of transitional movement is calibrated such that distance traversed in the
physical environment is reflected by a scaled down (logarithmic) distance in the VR environment
to limit the exploration space of the participant and to prevent him/her from colliding with the
walls in the physical space of the experiment. However, the rotational movement is calibrated
such that a rotation of 360° by the VRNChair in the physical environment produces exactly 360° of
rotation in the virtual environment. In summary, the designed VRNChair merges the sense of
motion observed by the vision (optical flow) with the inertial sense of motion of the participant.
Our experimental observations show that our design removes motion sickness effect well-known
in virtual reality studies of older adults.
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2.3.2 Experiment 2
An initial assessment showed that none of the participants with AD (n=18) were able to
successfully navigate in the VR environment. This failure was primarily due to participants being
unable to recognize the location of the target window, even after a second rotation of the building.
During instance where the experimenter explicitly stated the location of the target, and the
participant was encouraged to continue to search for the target, the participants showed some or
all of the following symptoms: 1) they were not able to find the target window within the specified
time limit, 2) they were unable to remember or report the previously stated target location, or 3)
they adopted a trial-and-error strategy for locating the target window. Therefore, in Experiment 2,
older adults with AD were only assessed in Target mapping phase of the experiment.
2.4 Participants
All participants signed an informed consent form approved by the Health Research Ethics Board
of the University of Manitoba (HS11295 (H2009:033), approved on May 2012) prior to
participation.
2.4.1 Experiment 1
Sixty older adults (32 women) including 30 VR-novice and 30 VR-experienced individuals with
an age range of 55 to 81 years (66.0 ± 5.7 years) were recruited for this study. As the focus of the
experiment was to assess cognitively-intact older adults, three participants (2 Novice and 1
Experienced) were excluded as they scored lower than 26 on the MoCA. The participants in VRnovice and VR-experienced were matched in terms of age and MoCA score. The participants in the
VR-experienced cohort (n=29, 18 women) had participated in our previous Virtual Reality
Navigation (VRN) study [40] approximately 8 months prior to participating in the current study.
The participants in the VR-novice cohort (n=28, 13 women) had not participated in any previous
VR-based experiment, nor had any other VR experience (self-reported). All participants were righthanded with normal or corrected-to-normal vision and were free from any known neurological or
psychiatric disorders.
The participants in the VR-novice and VR-experienced cohorts were further subdivided into
two groups, with one group completing the physical building task (i.e. physical group) and the
other completing the VR task (i.e. virtual group). The participants of the subgroups (approximately
15 in each subgroup) were matched for age and MoCA score. For a summary of the participant
details, see Table 1.
Table 1 Specifications of participants’ groups (mean ± standard deviations).

VR-Novice
Cohort
VR-Experienced
Cohort

Target Mapping
Group
Physical
Virtual
Physical
Virtual

Age

MoCA

68.1 ± 4.1
67.0 ± 5.6
65.3 ± 7.5
65.0 ± 5.6

28.4 ±1.7
28.1 ± 1.6
28.1 ± 1.7
28.7 ± 1.3

Sample Size
(female/male)
13 (4/9)
15 (9/6)
14 (8/6)
15 (10/5)
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Our previous research [40], using the same navigational test on a larger group of participants,
revealed no significant effect of gender on spatial updating across different ages or MoCA groups.
Therefore, although we attempted to maintain a similar proportion of men and women, we did
not completely balance gender in each of our experimental groups.
2.4.2 Experiment 2
Eighteen (8 females) volunteers with varying degrees of AD, with an age range of 57–86 years
(71.4 ± 8.8 yrs) and MoCA score range of 7 to 25 (17.6 ± 6.2), participated in this study. All
participants and their primary caregiver (in case a participant deemed not competent to give
consent) signed the informed consent form prior to the experiments. The inclusion criteria for our
study were: 1) being diagnosed of AD by their treating physician, and 2) having a MoCA score
lower than 26.
2.5 Data Analysis
During Experiment 1, the outcome measures were divided into according to the Target
Mapping phase and the Navigation phase. For the Target Mapping phase, participants received a
score (out of a possible 9) for their accuracy in reporting the location of the target. During each
trial of the Navigation phase the participants’ trajectory, visited room(s) along with the total
traversed distance and time to locate the target room were logged. For each participant, three
dependent variables were examined: the average time (in seconds) spent navigating (navigation
duration), the total traversed distance (in virtual meters) until entering the target room
(navigation distance), and the “Error score” which is a weighted sum of plausible errors made by a
participant when searching for the target room [32, 39, 40]. This score included the number of
unsuccessful trials, in which a participant “gave up” without reaching the target room, the number
of successful trials achieved by using a trial-and-error strategy, the number of errors made when
determining cardinal direction of the target (e.g., left, right, back, or front side of the building), the
number of errors made when determining the relative position of the target (e.g. front/back end
of the left side), and the number of errors made when determining the floor on which the target
was located. During a recent study [40], we showed that Error Score was a reliable and sensitive
measure when examining age-related spatial decline.
We performed a Multivariate Analysis of Variance (MANOVA) with the type of cohort (VRNovice and VR-Experienced) and encoding condition (Physical and Virtual) as fixed factors. To test
the hypotheses that experience, and/or the type of environment does not affect spatial updating
(a null hypothesis), a Bayesian ANOVA was employed on each dependent variable using JASP
0.8.0.0 software [43]. The primary outcome of Bayesian ANOVA was selected as Bayes Factor [44]
of null hypothesis over alternative hypothesis (
.
During Experiment 2, statistical analyses were as described for the target mapping phase of
Experiment 1, with the exception that VR experience was not considered a factor for this
Experiment. A Wilcoxon signed-rank test was employed to investigate any significant differences
between the results of the virtual and physical rotation conditions.
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3. Results
3.1 Experiment 1
All groups of older adults succeeded in accurately localizing the target's position during either
the VR or physical buildings (Mean ± Standard Deviation = 8.6 ± 0.7). Therefore, there was no
significant differences between encoding from virtual and physical conditions in both VRExperienced and VR-Novice cohorts during the Target Mapping phase.
For the Navigation phase, the results are summarized in terms of the average time spent
navigating, the average traversed distance until the participant entered the target room, and Error
score (see Table 2). A MANOVA revealed no significant interactions between gender and the
factors of interest including the type of encoding environment (F (3, 50) =.61, p > 0.05; Wilk’s Λ
= .96), the VR experience (F (3, 50) =.71, p > 0.05; Wilk’s Λ = .95) and the encoding and experience
interaction (F (3, 50) =.51, p > 0.05; Wilk’s Λ = .97).
Table 2 Results of the VR-Novice and VR-Experienced cohorts on the three main
measurements (mean ± standard deviations).
Encoding
Condition

Error Score

Average Time
(sec)

Average
Distance (m)

VR-Novice
Cohort

Physical

24.0 ± 13.5

127.1 ± 44.5

25.1 ± 16.4

Virtual

25.7± 16.5

158.0 ± 74.9

24.3 ± 14.8

VR-Experienced
Cohort

Physical

19.9 ± 17.1

125.5 ± 42.0

22.7 ± 12.7

Virtual

22.3 ± 12.8

120.3 ± 41.4

22.1 ± 9.2

The analysis showed significant main effects for the type of encoding environment [Physical,
Virtual; F (3, 51) =.46, p > 0.05; Wilk’s Λ = .97+, and the effect of VR experience [VR-Novice, VRExperienced; F (3, 51) =.64, p > 0.05; Wilk’s Λ = .96+ but no significant interaction of encoding
environment and VR experience (F (3, 51) =.83, p > 0.05; Wilk’s Λ = .95). Consequently, the tests of
between-subjects effects revealed no significant differences for any of the dependent variables.
A Bayesian ANOVA was calculated to determine the strength of our null results. A Bayesian
Factor greater than 3 is typically considered as evidence to support a null hypothesis [44]. This
ANOVA showed that for the effect of encoding environment during the Navigation phase, the null
hypothesis was almost four times more likely than the alternative hypothesis on Error Score
(
) and Average Duration (
), as well as about three times more likely on
Average Distance (
). For the effect of experience, the null hypothesis was also shown
to be more likely for the dependent variable of Average Distance (
3.25). However, for
Error Score (
) and Average Duration (
1.28) the null hypothesis was less
supported. Thus, the encoding environment provided the best support of a null hypothesis. To
summarize, in Experiment 1, we found no significant difference between the spatial knowledge
acquired from virtual and physical rotations for both groups of VR-Experienced and VR-Novice
older adults. Results from the Navigation phase revealed no significant differences between the
groups.
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3.2 Experiment 2
The AD participants, on average, obtained considerably higher scores during the physical
condition (Mean ± Standard Deviation = 5.8 ± 4.3) compared to the virtual condition (1.7 ± 3.1). A
Wilcoxon signed-rank test showed the significance of this difference (Z = -2.87. p = 0.004).
Considering the wide range of MoCA scores for the AD participants, it was of interest to
investigate the potential relationship between MoCA scores obtained and the difference between
Physical and Virtual scores. As the variable representing the difference between physical and
Virtual scores was ordinal, a Kendall's tau-b correlation was conducted to determine the
relationship between this variable and MoCA score amongst participants with AD. Although the
overall correlation was not found significant (τb = 0.375, p = .08), after removing an outlier
participant (Female, age: 83 yrs , MoCA score: 9, Physical rotation score: 9, Virtual rotation score:
0), the correlation between MoCA scores and Physical-Virtual score difference became statistically
significant (τb = .52, p = .04). This finding indicates that having a higher MoCA score correlates with
performing better in Physical rotation test.
4. Discussion
We report on using a VR rotational scene as a new paradigm for the study of spatial encoding,
alongside map reading and direct navigation methods. This paradigm permitted the investigation
into the possible differences between VR and physical categorical encoding of 3D spatial
relationships. The lack of significant differences between the VR and physical encoding conditions
from our previous research examining younger adults [32], and the current performance similarity
for both VR-Novice and VR-Experienced cognitively-healthy older adults, suggests that the ability
to encode categorical information from a rotating virtual/physical scene may not be influenced by
healthy aging nor inexperience with VR environments. Our results from the navigational
performance of VR-Novice and VR-Experienced cognitively-intact older adults are consistent with
the physical-virtual similarity with respect to aging effects reported by previous studies [25, 26-28].
Our findings from individuals with AD is promising in terms of revealing a selective impairment
in the processing of virtual information due to effects of dementia. This result is consistent with
previous studies suggesting the impairment in visuospatial abilities as a sign of dementia [37].
Particularly, this finding may extend the reported ability of categorical spatial memory function in
2D scenes for discriminating between AD and MCI individuals [38] to 3D scenes. In line with the
results of our previous study examining individuals with dementia (60 – 83 year) [39], which
showed their selective inability to encode spatial information from a rotational VR task, the results
of the current experiment suggests the inability to acquire categorical information from a
rotational VR scene is likely a symptom of dementia.
The current study may be criticised due to the non-immersive methodology used during the VR
environment. However, studies comparing desktop virtual reality and head-mounted displays
(HMD), usually report the similar performance using these the two paradigms, but with a greater
incidence rate of motion sickness for HMDs [45-48]. Furthermore, some studies have shown that
participants using a desktop display may extract more information from a non-immersive desktop
VR environment than participants who used a HMD [49]. Moreover, it is known that using HMD
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can lead to less accurate estimations of coordinate information [5, 6] compared to real-world
tasks.
It may be speculated that the underlying cognitive mechanism responsible for extracting
categorical information from a rotational scene may be spared even during diseased aging
processes. However, it seems that VR rotation may not sufficiently trigger the same mechanisms
for individuals with AD possibly due to their well-documented low-level deterioration in motion
perception and depth perception [50, 51]. Particularly, individuals with AD are reported to be
impaired in their ability to construct shape-from-motion, and other visuospatial production
abilities [52]. However, this notion requires further investigation. Interestingly, one of our
previous studies showed that individuals with MoCA scores lower than 25, and those with AD,
perceive the rotational duration of the VR building differently compared to cognitively-intact older
adults, as they had a significant tendency to overestimate of the duration of the rotation [53]. This
suggests important dementia-related differences in the processing of rotation from VR, probably
due to different low-level visual processing.
The selective impairment, found during current study, for the encoding of rotation during the
virtual task might be explained due to the primary role of the Parahippocampus (PHC) for
encoding spatial locations of landmarks and their topographic relationships from visual scenes [54].
This area has been shown to be activated during when retrieving information acquired from both
virtual and real-world environments [55]. Although PHC has been suggested to be preserved
during normal aging processes [56, 57, 58], it has been shown to undergo abnormal atrophy as a
result of dementia [59, 60, 61].
One limitation of the current study is that, despite efforts to achieve maximum similarity
between the physical and virtual buildings, as can be seen from Figure 1, some differences were
apparent. For instance, the dimension of the windows, and the distance between the outside
windows and the edges of the building, were not the same between the two types of buildings.
Although recognizing these differences, and suggest that future research should minimize such
inconsistencies, these coordinate-based differences are not expected to substantially affect the
outcome of the experiments aimed to evaluate the encoding of categorical spatial information.
As a future step, adding standard depth perception and motion perception tests to the
assessment of AD patients would aid in understanding the observed differences between the
encoding of spatial information during the virtual and physical spaces, during the current study.
Another potentially informative approach, would be to examine the eye movements of individuals
with AD and healthy controls (sex- and age-matched) during the encoding of the target when
undergoing virtual and physical rotation. The possible differences seen between these groups, for
type of environment, as well as latency and duration of gaze fixation, might shed light on the
cognitive findings reported here, and is one of the next steps for our program of research.
5. Conclusions
Our findings contribute to the current knowledge regarding the effect of aging and Alzheimer’s
disease on cognition and perception. The results support previous research showing a
deterioration in motion perception, depth perception and the ability to construct shape-frommotion by individuals with Alzheimer’s disease, while also extending this knowledge to the use of
three-dimensional Virtual Reality environments. This research shows, for the first time, that the
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ability to encode categorical information from a rotating virtual scene is likely not affected by
healthy aging or experience with VR, but might a symptom of dementia.
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Abstract
Background: Quality or healthy aging refers to well-being in an older age. In the light of
recent changes in the discourse on approaches on positive aging, we aimed to study the way
“quality aging” is understood, expressed, and dealt with as a part of contemporary
technology assessment (TA), since the nexus between demographic and technological
changes has remained a staple topic in TA for at least three decades.
Methods: A bottom-up qualitative content analysis was performed to identify the concepts
of quality aging in the final reports of a sample of five recent national and international
(predominantly participatory) TA projects (pTA). Despite being highly variable in contexts,
methods, topics, and funding schemes, these projects display a common core of
investigating desirable frameworks and futures for an aging society from the perspective of a
citizen, stakeholder, and expert. We identified overarching patterns across different reports
through clustering of codified texts and meta-analysis.
Results: As a recurring pattern, we identified seven primary topical sectors, known as the
building blocks of what may be attributed a TA perspective on quality aging: ethics,
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resources, activity, interaction, education, health, and policy. These are described by
referring to a network of more than 40 topical sub-themes.
Conclusions: The findings from the present study emphasize the need for a changed view on
aging for individuals, their peers and society; a discussion of resources required to choose,
understand, purchase, install, and properly maintain supportive technologies; and more
integrated policy measures creating trust in communal services and infrastructure; and
avoiding marginalizing and stigmatizing aging as a problem and as an ever-lasting economic
challenge.
Keywords
Quality aging; technology assessment; qualitative content analysis; participation

1. Introduction
The idea of improving the quality of life of older adults is not new, and advice on aging well has
been abundantly observed in several cultures and across time. “Wrinkles should merely indicate
where the smiles have been,” a quote by Mark Twain [1] describes the universal wish for a happy
and care-free life. However, Plato (427–346 B.C.) attributes the basic personality traits to good
aging, and thus renders it a personal ability: “He who is of a calm and happy nature will hardly feel
the pressure of age, but to him who is of an opposite disposition, youth and age are equally a
burden.” Furthermore, Jung [2] provides an evolutionary perspective by stating: “A human being
would certainly not grow to be 70 or 80 years old if this longevity had no meaning for the species
to which he belongs. The afternoon of human life must also have a significance of its own and
cannot be merely a pitiful appendage to life’s morning.” This corresponds well with the Hasidic
saying “for the unlearned, old age is winter; for the learned, it is the season of the harvest.”
Abundant inspiring and reassuring quotes on good aging seem to provide an answer to a universal
need arising from a trivial—even if biologically complex—issue, yet a (perceived) problem most
people face. However, this requirement entails and nurtures the existence of an extensive and
growing successful–active–positive–aging-well industry that in itself contributes significantly to
creating and maintaining the demand, especially in industrialized countries undergoing
unprecedented demographic changes.
In the 20th century, research in the field of geriatrics and biogerontology focused on increasing
life span; a more recent shift in these areas could be perceived toward increasing the health span
to add more quality years rather than just more years to the life [3]. However, the aging well
discourse offers more differentiated views and approaches to what quality aging is besides
maintaining good health. Positive aging approaches include shifting from focused research to
lifetime perspective, emphasizing capacities instead of deficits, revealing and overcoming (hidden)
stereotypes, and highlighting societal contributions of older adults [4-6]. On an individual level, a
more positive attitude toward aging may be linked to newly achieved freedoms (more years,
better lives) and relaxed worldviews.
When Rowe and Kahn [7] introduced the concept of successful aging in their most influential
publication, they critiqued aging research emphasis on deficits and argued for an increased focus
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on factors that would positively influence the aging process: “Within the category of normal aging,
a distinction can be made between usual aging, in which extrinsic factors heighten the effects of
aging alone, and successful aging, in which extrinsic factors play a neutral or positive role.” In
summary, they proposed a shift in the focus of research on aging from treating it to preventing
diseases. Bülow and Söderqvist [8] reviewed this concept’s broad reception, critique, and
evolution, and stated that over the course of a quarter century, researchers have increasingly
emphasized multi-dimensional categories in their inquiries: “interdisciplinarity; the interaction
between biology, psycho-social contexts, and lifestyle choices; the experiences of elderly people;
life-course perspectives; optimization and prevention strategies; and the importance of individual,
societal, and scientific conceptualizations and understanding of aging.” A major criticism regarding
the term successful, however, remains the close association with its counterpart failure, reflecting
societies’ rather binary perception of aging, placing the burden of succeeding on the shoulders of
aging and the environment.
Another comprehensive network-based literature review, referring to research from more than
100 years, concluded that successful aging was based on two distinct “mutually exclusive
concepts.” The main distinction referred to who was judging, and thereby who was defining what
was successful: the older persons themselves or the researchers applying objective measurements
[9].
These two perspectives are the basis of the extensively discussed disability paradox, which for
instance [10] describes individuals with serious disabilities reporting an experience of good or
excellent quality of life, whereas most external observers judge their everyday life as undesirable.
Among others, psychological phenomena such as adaptation and coping strategies, self-control
and optimism, psycho-social engagement, as well as cultural differences are the accredited
reasons [9, 10]. However, with different theoretical backgrounds, subjective well-being and quality
of life are not interchangeable concepts [11].
While the research on the quality of life aims at finding objective or objectified indicators and
tools for measuring the quality of life, the concept itself nevertheless remains a dynamic construct
[12, 13]. Considering the fact that defining “quality aging” depends on mindsets, values, access to
information, knowledge, and other issues that influence our frameworks of world making, we may
also need to zoom out and observe what role technology plays when it comes to “quality aging.”
1.1 Broadening the Discourse on Aging and Technology
Undoubtedly, certain technological innovations have had great enabling power and impact on
the quality of life of older adultsin the course of human history, from the first walking stick to
wheelchairs, reading glasses, titanium knees, or dating applications; similarly, social innovations,
such as pension systems, care worker migration or game nights. However, rather unspecifically,
technology has been seen as providing great promises for solving existing and emerging challenges
that older adults and aging societies face such that at times technology development seems to be
the aim rather than the measure. The current aging and innovation discourse’s logics legitimize
large investments on gerontechnology, portraying triple-win rhetoric with exclusive benefits for
the society, economy, and individuals, thereby overseeing the distinction between useful and nonuseful technologies [14]. Yet, it seems that often these investments fail to achieve the promised
scale and impact [15]. One of the primary reasons for the failure of this technology-driven
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approach is the underlying assumption of a negative image of aging. In this regard, Durick et al. [16]
identified and deconstructed six basic myths about older adults reflected in current technology
design practices, assuming they are the same; socially isolated and lonely; a burden on society;
chronically ill; incapable of learning new, mainstream, technology; and unable to use the
technology. Such ageism has been described in literature since the late 1960s; however, it still
remains a serious social issue, impacting the health and well-being of older adults [17]. Peine [18]
reviewed critical science and technology studies and found that (i) aging and technology mutually
shaped each other, (ii) older persons often were agents and co-creators in innovation processes,
that (iii) the design paternalism still often leads to ageist assumptions in technology projects. Here,
Wanka and Gallistl [19] applied the sociological theory to ambient-assisted living (AAL) and stated
that if “a different understanding of age emerges in the gerontological field or logics changed in
the technological field, the AAL doxa will most likely change the correspondence.”
1.2 Aging and Technology Assessment
Since mid–1980s onward, the role of technology in dealing with challenges for individuals,
society, services, research, and governance arising from demographic changes has become a
relevant field of inquiry for technology assessment (TA) against the backdrop of rapid innovation
cycles in highly technology-driven societies and pervasive socio-technical change [20]. In the
present study, we mainly referred to the TA and not health technology assessment (HTA), which
shares the same origins. However, HTA primarily applies a comparatively narrow methodology
(more disciplinary, expert-oriented, and quantitative, often clinical studies) to answer questions of
(cost) effectiveness of medical technologies [21]. In general, TA attempts to anticipate future
development of technologies and their possible impacts to bring this assessment to relevant
decision arenas [22]. Furthermore, TA is “a scientific, interactive, and communicative process that
aims to contribute to the formation of public and political opinion on societal aspects of science
and technology” [23]. TA practice provides recommendations on science, technology, and
innovation governance as well as technology development: “The aim of TA is to identify
technology-induced risks early enough, to analyze in detail the range of possible social, economic,
legal, political, cultural, and ecological effects, to process results in a problem-oriented manner, to
present alternative decision-oriented options, and at the same time to point out various social
interests and value judgments linked to the development and use of new technologies” [24].
The methodological spectrum of TA is considerably broad and not limited to one specific set of
methods. Therefore, qualitative as well as quantitative approaches may be used in TA studies.
Constructive TA (cTA), for instance, aims at broadening the design and development of technology
by including more aspects and more actors than usually found in such processes [25]. Historically,
this notion has co-evolved with concepts such as co-design [26] and co-production [27] against the
background of the participatory turn in science [28]. During the 1990s, participatory technology
assessment (pTA) was strengthened, referring to the “methods and procedures of assessing sociotechnological issues that actively involve various kinds ofsocial actors as assessors and discussants”
[29].
Broadening the scholarly, political, and societal discourse through extending the basis of the
information, engaging actors, arguments, and timeframes have been pivotal to TA practice [30]. As
knowledge-based policy advice is one of the cornerstones of TA, this diversification of methods
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and inclusion of perspectives are necessary; otherwise, a slanted perception of any respective
thematic area would possibly lead to policy responses non-conforming with complex real-world
situations. With regard to aging and technology debate, especially perspectives from the social
sciences seem important since “the human factor” tends to be ignored [31].
Recent TA studies on the nexus of aging and technology have investigated technology
development processes that impact the life of older people [32], future of aging and technology
from different actors’ perspectives [33, 34], co-creation of desirable futures for aging in cities [35],
and applying participatory methods. Their merit is that they did not start from a specific
technology (application) but from the view of those involved in research on aging and technology,
or application and evaluation of technologies (Stakeholders in PTA-aging, value-aging, PACITA,
DiaLogbuch AAL, see 2.1) or those affected (citizens in CIVISTI-AAL, see 2.1): laymen who are not
unified but their views are appreciated in high diversity (coined by different age, sex, education,
occupation, cultural background, area of residence, etc.). None of the investigated TA-projects
predefined what quality or good aging meant. The only normative guidelines that were set
included the social acceptability of technologies.
1.3 Aim
With this background, we questioned if we could (de-)construct a “TA perspective” on quality
aging, by searching for overarching patterns across the final reports of different recent research
projects, which integrated the views of multiple actor groups. With this exploratory study, we
aimed to contribute to a holistic view of governing the socio-technical development of aging
societies. Thus, our analysis of these patterns will shed light on the following research question,
contributing to the discourse on quality aging:
• What are the overarching patterns of requests and preconditions for “good aging” in a
recent sample of (participatory) TA projects?
Our results should be seen as one perspective from the field of TA; we do not aim to define
quality aging in general. Investigating a different set of TA projects, for instance, non-participatory
ones, may lead to a different view on premises for good aging, whereas adjacent research fields,
e.g., STS, may derive a similar perspective. Describing and evaluating similarities and differences
between our results and other possible perspectives on quality aging is beyond the scope of this
study, but could very well be a fruitful aim for further research.
2. Materials and Methods
In a search for a (participatory) “TA perspective” on quality aging, we reviewed a sample of five
national and international—predominantly participatory—research projects conducted in the past
decade at the Institute of Technology Assessment (ITA), Vienna, Austria. The investigated data
were derived from the respective final reports and concluding book-sections. We excluded all
other material from the analysis, e.g., interim reports and information material, as all relevant
data to answer the above-mentioned research question, already present in the final reports.
Furthermore, selecting the final outputs ensured greater comparability of the texts.
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2.1 Selected TA Projects on Aging and Technology
As a sample, we selected all major projects on aging and technology conducted at ITA during
the last decade. These included a high variability in contexts, methods, topics, and funding
schemes. These, however, displayed a clear common core of investigating desirable frameworks
and futures for an aging society from a citizen, stakeholder, and expert perspectives and identified
possible pitfalls for assistive technologies for elderly people. The following sections present a short
description of the five projects, their aims, and the scope of their final outcomes (Table 1).
Table 3 An overview of selected TA projects on aging and technology.
Project

Duration

Funding

Main Aim

Method

PTA
Ageing:
Participatory
approaches for
technology and
autonomous
aging

11/2007
08/2008

Austrian
Research
Promotion
Agency (FFG)

Explorative
grouping
and
individual
interviews

Value Ageing:
Incorporating
European
Fundamental
Values into ICT
for Ageing

10/2010
08/2014

Scenario
building and
assessment

Experts,
stakeholders,
and citizens

PACITA – Future
Ageing:
Parliaments and
Civil Society in
Technology
Assessment
CIVISTI-AAL:
Citizens Visions
on
Science,
Technology, and
Innovation
–
Ambient
Assisted Living
DiaLogbuchAAL:
Dialogues
on
Active
and
Assisted Living

03/2014
02/2015

European
Commission
(FP7), Marie
Curie
Industry‐
Academia
Partnerships
European
Commission
(FP7),
Capacities:
Science
in
society
ZIT
–
Economy and
Technology
Agency, City
of Vienna

To advise the Austrian R&D
program; benefits: Identifying
areas of interest for potential
future topics, the relevant groups
in terms of key players,
stakeholder and (end-)users, as
well as potential pitfalls
Fostering co-operation between
non-commercial and commercial
entities
in
incorporating
European fundamental values in
information- and communication
technologies for aging.
To advise the national and
European parliaments in meeting
the societal and technological
challenges and opportunities of
an aging population.

Participator
y scenario
building and
assessment

Experts and
Stakeholders

Participatory
method
development and to advise the
smart city agenda of the City of
Vienna: From citizens visions of
desirable
futures
to
recommendations on fostering
autonomous living of older adults
To present an overview of the use
of
information
and
communication technologies in
the fields of health, mobility,
communication, work, and care,
with particular attention to the
needs of older people.

Long term
participator
y demandside
foresight:
CIVISTI

Citizens,
Experts, and
stakeholders

Focus
groups

Experts and
stakeholders

02/2013
08/2014

10/2015
–
06/2016

Innovendo/IT
A

Actor-groups
involved
Experts and
older adults

2.1.1 PTA Aging
PTA aging was a study with a focus on identifying potential topics that define the social and
organizational context of innovative technical solutions for the autonomous living of older people
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[36]. It furthermore identified key-actors, behavioral patterns, and modes of user-integration with
the overall aim of providing guidance to the Austrian research and technology development
funding program “Benefit”. The final report [36] provides lessons learned from the development
of assistive technologies by explicating the challenges for research and development, success
factors with regard to requirements, socio-economic and organizational issues, concluding with
recommendations for the above-mentioned research program development, technology
development, and long-term issues.
2.1.2 Value Aging
Incorporating European Fundamental Values into ICT for Ageing: a vital political, ethical,
technological, and industrial challenge (VA) aimed to contribute to closing the gaps between these
spheres and improving communication between different stakeholders and target groups (VA is a
48-month Marie Curie Industry-Academia Partnerships and Pathways Action funded by the
Seventh Framework Program of the European Commission. For more information, visit
http://www.valueageing.eu/). A primary goal of VA was to link scholars and practitioners, to
explore relevant aspects of the incorporation of ethics and social considerations into technology
for aging. These included understanding how technology affects its users, what values are
inherent to the respective technology, and how technology choices are taken by different
stakeholders and users and influenced by decision-makers [37].
2.1.3 PACITA
A case study on Future Ageing–Tele-assistance in Aging Societies: Within the pan-European
project “Parliaments and Civil Society in Technology Assessment,” this case study assessed the
challenges arising from aging societies and the role of technology in finding their respective
solutions. Its primary aim was to identify and balance the future demands of an aging society,
technological possibilities, and the perspective of involved actors and stakeholders. In a
participatory process, experts and relevant stakeholders (i.e., technology developers, researchers,
and practitioners in the fields of technology, geriatricians, medical personnel, and professional
care providers) co-created three scenarios mainly addressing a spectrum of possible developments,
based on diverging assumptions (e.g., what if future healthcare providers will be private or public
or what if citizens and society organize themselves). The case study culminated in a national [38]
and a transnational policy report, providing recommendations for policymakers [39].
2.1.4 CIVISTI-AAL
The participatory study “Citizens Visions on Science, Technology, and Innovation—AmbientAssisted Living” was designed to cross-link “knowledge of citizens, experts, and stakeholders to
include a wide variety of perspectives, rationalities, and values on the topic of future aging in the
City of Vienna. Making implicit knowledge of citizens visible and explicit, the process aimed at
broadening the setting of agenda by identifying additional and alternative ways to contribute to
long-term planning of urban socio-technical systems” [35]. Thus, social and cultural contexts of
assistive technologies and (smart-) city services—which are often overlooked—were emphasized
to be considered by decision-makers to contribute to socially robust, sustainable solutions in
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research and development (R&D) policy, technology development, city planning, and
administration.
2.1.5 DiaLogbuchAAL
The book entitled “Dialogues on Active and Assisted Living” investigated the future of AAL
technologies in Austria in the form of dialogues between 35 experts. AAL refers to the use of
information and communication technologies in the areas of health, mobility, communication,
work, and care, with particular attention to the needs of older people. It aims to provide services
and technologies that preserve and improve the well-being, autonomy, and safety of older people,
as well as their health and social inclusion [40]. The dialogue format aimed at providing low
barriers of accessibility to information and pressing questions within the topic to diverse
readership students, experts, and decision-makers.
2.2 Qualitative Content Analysis
While quantitative content analysis has been applied since the 18 th century, it became popular
among health researchers only during the 1990s [41] after pioneering efforts in the
communication sciences and psychology from 1960s to 1980s [41, 42]. The qualitative content
analysis grounds in the methodological basis of quantitative content analysis; however, it deviates
in terms of “assigning categories to text passages as a qualitative-interpretative act, following
content-analytical rules” [43], thereby analyzing content and contextual meaning of the text [41].
In our explorative study with inductive category development [43], we followed what [41] was
described as a conventional approach in qualitative content analysis, allowing for categories to
flow from the data to allow new insights to emerge. We chose to perform an exploratory study
with inductive category development, or open coding as referred to in the grounded theory [44],
since this aims “at a true description without bias owing to the preconceptions of the researcher,
an understanding of the material in terms of the material” [43]. After defining our research
question and the scope of the study, our analytical approach consisted of four consecutive steps,
which the authors executed collectively (1, 3, 4) and individually (2). This procedure is congruent
with seven steps of inductive category development that Mayring [43] has described.
1. Developing a common lens for comparison: This served for defining criteria for concepts
we studied. Quotes of “good quality aging” are extracted from the final reports, if they at
least partially answer the following questions:
o What is quality (good) aging?
o How should the process of aging or its framework conditions improve in the future?
o What are already good/sufficient aspects and conditions that should not change?
We included quotes large enough to provide sufficient context to derive a somewhat
abstracted description that justified the selection of the quote in relation to quality aging.
Additionally, we assigned preliminary topics with a rather high degree of abstraction (e.g.,
autonomy, mobility, societal status, etc.).
2. Bottom-up scan and collection of issues, attitudes, and definitions in final reports with
respect to QA.
o Two independent readings per project, with an internal and an external perspective
of the respective project. Internal perspectives were defined as roles within the
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project, such as project leader or main contributor, whereas an external
perspective was derived from no or only minor involvement in the respective
project.
o Findings of both readers were integrated for each project. This was conducted as an
additive process; afterward, readers discussed the differences bilaterally between
their assessments and produced a final list of consensus-based quotes. In most
cases, the similarities largely outweighed the differences. Differences were less
about the same phrases being coded differently; these were mostly related to the
depth of analysis— one reader sometimes included more details than the other
when describing the quote’s relation to quality aging.
3. Comparison of findings (inter-project level) and systematization: After combining all
quotes into one database, the initially assigned topics were checked by all four readers for
applicability, redundancy, and uniformity, and, if necessary, were grouped or reassigned.
To provide more depth to this assessment, we assigned affiliations to up to three levels
(primary, secondary, and tertiary). Then, we clustered all quotes in relation to their primary
affiliation into topical sectors (e.g., activity, ethics, health, policy, etc.). The aim was to
reach a number of sectors, where the single sectors combine enough topics to reach a
meta-level aggregation. Further, this meta-level aggregation organizes the topics into a
graspable size, while keeping the possibility to still describe the sectors in sufficient detail
without rendering them overly abstract. The sectors were labeled bottom-up in some cases,
i.e., a topic name was used if it well fitted as a superordinate descriptor for other topics in
that sector (e.g., policy); in other words, if it already had been describing higher-level
aggregations. In other cases, new labels were assigned, when no primary topic description
seemed appropriate (e.g., ethics).
4. Building requests and preconditions for “good aging”: We described the topical sectors by
stating their composition of affiliations to subtopics and provided context by explicating
with representative quotes from the readers’ analysis as well as original quotes.
3. Results and Discussion
In the present study, we identified a total of 338 quotes that were directly or indirectly related
to “good aging.” These were attributed to more than 40 topical subthemes and then clustered into
seven topical sectors. The following section provides an overview of the assignment of topics and
topical sectors of selected abstracted descriptions that justified the selection of respective quotes
in their relation to quality aging. Figure 1 illustrates the aggregated topics and topical sectors.
Annexure 1 provides exemplary results of the qualitative content analysis, displaying original
quotes and clustering. Table 2 provides an overview of the identified numbers of quotes per
category and project.
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Figure 1 Network of topical sectors and related subclusters as visualization of results.
Figure 1 shows a network representation of the clustered results. Large light grey nodes
represent the seven topical sectors (Education, Ethics, Interaction, Policy, Activity, Health,
Resources) while the small dark grey nodes represent the underlying and thus defining
subclusters, which were derived from clustering the extracted quotes. The node size
corresponds to the affiliation count, while line weight represents the strength of a
connection between the connected terms (i.e., how often a subcluster was named in the
context of the respective topical sector). In most cases, the topical sectors are defined by
a few subclusters. ACTIVITY, for example, has a strong connection to mobility. Other
topical sectors are defined by more subclusters like for ETHICS.
Table 4 Frequencies of quotes in relation to topical sectors and projects.
Project Sector

Ethics

Resources

Activity

Interaction

Education

PTA Ageing

7

4

3

3

0

Value Ageing

20

7

0

6

36

14

1

14

14

40
117

PACITA

–

Future Ageing
CIVISTI-AAL
DiaLogbuchA
AL
Sum

Health

Policy

Sum

3

0

20

3

3

1

40

14

8

22

4

99

11

19

11

7

5

81

22

8

11

3

10

4

98

61

23

53

25

45

14

338
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3.1 Description of Topical Sectors
As stated in Section 2.2, the methodology of qualitative analysis, the following overarching
topical sectors were found in the material: ethics, resources, activity, interaction, education,
health, and policy. These are described and discussed below.
3.1.1 Ethics
Many quotes comprise ethical issues, thus indicating its relatively high importance. Autonomy
and independence, as well as self-determination, constitute a major part of the ethics-related
quotes. The most important aspect is the change in the view toward aging that includes the
perception of aging or older people, the need for being respected by the outside world, or the
ability to make use of or maintain freedom of choice and autonomously take decisions. This also
includes barriers in terms of attitudes toward older adults, and the public representation of aging,
e.g., aging should not be a taboo topic, neither in public nor in personal discourses. It should be
seen as the responsibility of the relevant stakeholders to prevent the generation of a skewed
image of ageingvia their communication channels. Quality aging is therefore achieved by a positive
societal and medial aging culture. In relation to this, dignity and equality, freedom of choice,
individuality, privacy, societal acceptance, and self-fulfillment are other important components of
the ethics cluster, e.g., “For society as a whole, this first of all means thinking about
comprehensive integration and inclusion and putting the independence and authenticity of the
individual at the forefront” (CIVISTI-AAL, Newsletter from the future p.7 [own translation), or
“Ageing with dignity is a product of the interplay between human rights, equity and public health
*…+, equity focuses on the promotion of social justice and fair distribution of resources in society”
(Value Ageing, p.19). The importance of respecting the needs of older people is strongly
mentioned in relation to the topics such as technology development, maintaining societal
participation, and most prominently the recognition of individuality and individual needs, e.g.,
“And the user has no choice, i.e., no alternative to technology. Also, the control over data and
data transfer is not given, *…+ automatic connections may be established that cannot be perceived,
understood, and therefore not controlled by users” (Dialogbuch AAL, p. 255 *own translation+.
3.1.2 Resources
Resources are the second most important cluster owing to their frequent occurrence in the
material. This cluster illustrates the dependency between resources and quality aging. Basic
economic security and financial support (security benefits) strengthen the participation and
contribution to the society in a meaningful way, e.g., “*unconditional+ basic income enables
autonomous activities and work, and therefore an autonomous life” (CIVISTI-AAL, Newsletter from
the future p.7)” *own translation+. Accessibility of resources is mentioned. Resources include
financial resources (affordability, financial support, and security), and infrastructure in a broader
sense (affordable and barrier-free housing, competence centers). Services and technologies are
described as important requisites for quality aging in maintaining and improving well-being,
autonomy, and safety of olderadults, as well as their health and social integration. Here,
technology is prescribed with certain attributes that may promote quality aging. For instance,
when helping to coordinate, being modular and especially when being needs-centered: “A
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machine-oriented developer's language must be brought into harmony with the means of
expression of (worried) affected persons. *…There is a need for+ critical examination of the current
technology development process and the possibilities of research funding” (Dialogbuch AAL, p.
246).
3.1.3 Activity
Activity is defined by a diverse spectrum of factors; however, it is most prominently described
by issues of mobility and societal participation. In a broader sense, aspects related to activity and
therefore quality aging include barrier-free environments and the availability of infrastructure, e.g.,
affordable, reliable, efficient, and available public transport; barrier-free and accessible toilets in
public places; and sufficient safe space for walking and biking. “The mobility concept of the city
enables unhindered and efficient mobility of all citizens and visitors. An area-wide network,
“around the clock,” which is affordable for everyone and integrates the city into its surroundings,
provides movement and mobility to all generations (CIVISTI-AAL, Newsletter from the future p. 12)”
[own translation]. The general degree of freeness from barriers could here be seen as an indicator
for social acceptance of older people in the respective society. As activity is also defined by the
degree of societal participation, mobility and accessibility become main enabling factors of the
participation and therefore also the societal status of older people, even if societal participation
does not necessarily require a great range of mobility. For example, “This calls for an aging culture
2.0 that takes age (s) more into account and also offers the framework conditions for older people
to both participate more actively in (public) life and become older in their own four walls in a selfdetermined manner (Dialogbuch AAL, p.253)” *own translation+. Activity is also considered an
important aspect of well-being in general. Moreover, it is an integral part of participation in public
life. This can be achieved by providing physical and digital (infra-) structures that allow older
people to continuously contribute to and participate in public life. Other defining factors for
activity include self-fulfillment, education, well-being, openness, and societal status.
3.1.4 Interaction
Interaction is an important aspect for human beings to thrive in society. This also holds true for
older adults. Within the pTA projects, interaction serves as the central pillar and is defined by
several aspects, which can be split into three categories: communication, societal participation,
and intergenerational contact. Similar to other aspects, both individual and a societal perspective
are considered, e.g., “Good supportive relationships between the person with dementia and their
caregiver can reinforce the sense of dignity. It is important to consider how the life of caregiver
and patients change when technology is introduced in the house (Value Ageing, final report, p.20).
For instance, describing the basic requirements for interaction, or stating the necessity of
providing barrier-free and transparent information as well as stating the need for a dialog and the
willingness of the society to protect the rights of older people for inclusion. In general, the current
and predominant communication patterns on aging are criticized in terms of hampering a taboofree discourse on issues, such as frailty or death and constructing the lop-sided image of a
“successful silver-ager” as healthy, active and younger than his/her actual age. Technology can
facilitate this interaction but face to face communication still remains a crucial factor for quality
aging. “Of particular importance is the attempt to provide ATs allowing older people to increase
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their quality of life and ensure their ability to actively participate in social life” (pTA-Aging, final
report p. 15). The risk of social isolation is mentioned several times; technology, on one hand, acts
as a tool for relieving age-related problems and on the other hand, is responsible for causing this
very issue.
3.1.5 Education
In our sample quotes from pTA projects, education is predominately defined as a need to act as
a catalyst to create the spark and encourage a changed view of aging in society. It also involves
responsible decision making by an individual: “People who need care and assistance can decide
themselves on the type of care and assistance services they wantto make use of (PACITA final
report, p. 26).” This changing societal perspective pertaining to the life and older people and the
process of aging, in general, is considered a major prerequisite for increasing the quality of aging
and thus the quality of life for the aged and their peers. Measures described to bring a change in
the perception toward aging primarily comprise three components. The first component
addresses the individuals (i.e., older adults), the second component addresses the outer world,
and the third component relates to skills and ability for common understanding. The first
component can best be illustrated by the concept of life-long learning in terms of maintaining
mental flexibility and openness or taking personal responsibility for it. Also, the learning process of
aging (learn how to age well) defines it as a personal responsibility plus a target for education
systems and educational activities to be mainstreamed: “*…+ early preparation for aging requires
new training approaches and coaching concepts (PACITA final report, p.6).” Here, a need for a
change in providing education to caregivers and family members is specifically mentioned.
Moreover, the value of and the need for fostering knowledge transfer between generations and
common understanding in the society are parts of this component.
3.1.6 Health
In the extracted quotes, health acts as the central pillar of quality aging, and is primarily related
to care settings and arrangements. This cluster includes several aspects (e.g., on the organizational
level). Better networking of relevant actors is recommended, or a comprehensive and guaranteed
provision of care services in rural areas, or the risk of voluntary work being exploited to cut the
expenditures on state-run care services. “The local government authorities are responsible for
ensuring that there is proper healthcare for its inhabitants, including monitoring the quality of the
care provided. The local municipalities are required to deliver some health services, to manage
licenses for private operators and to mobilize the coordination of the volunteering organizations”
(PACITA, final report, p.22). The data also suggest that informal care work urgently needs an
augmented societal status to contribute to quality aging settings: “*…+ the value of volunteer work,
such as the care of relatives, social commitment, etc., all of these meaningful, necessary, but
unpaid activities for society should be gaining importance” (CIVISTI AAL, Newsletter from the
future p.7). Moreover, preventive measures, such as combating stress-based health issues in early
age are seen as factors contributing to quality aging, as well as the issue of being able to get and
accept the support not only in case of emergencies but also well before that. However, for this
earlier onset of using support to be realized, a changed view on aging in individuals and society is
seen as a prerequisite.
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3.1.7 Policy
The policy cluster addresses the requirements for long-term policy planning for aging. For
maintained or increased aging settings, this cluster highlights the need for continuous quality
assurance of services and fostering the need-based infrastructure and societal participation. Here,
the urgency of an individual commitment and an adapted political framework for solutions gets
evident. For example, “This means that governments should create the conditions under which
individuals can as much as possible determine what they want and what they value (Value Ageing,
final report p. 27). It needs knowledge-based and forward-looking decisions on technology
development, and integration of central actors (e.g., social security, health insurance, etc.) for
understanding and fulfilling the actual needs of older people. This is especially important in the
case of technology development, which needs to be tailored to the needs of the elderly and not as
a means for cost reduction. This also includes the definition of technology standards. “The
stakeholders called for the establishment of legal framework conditions concerning telemedicine,
accountability, provision of services, etc. *…+. More transparency in the decision-making processes
and the involvement of citizens in these processes need to be fostered” (PACITA, final report, p.
39).
A meta-perspective (in terms of an attempt of interpretation) and a detailed (in terms of the
clusters) approach divide all thematic clusters into three different dimensions:
 The view of older people and those who are close to them (mainly referring to topical
cluster activity and health).
 The perspective of an outside world and (mainly referring to topical cluster interaction,
resources, and education).
 The interaction between these two perspectives (mainly referring to topical cluster policy,
which was addressed in all projects).
3.2 Simultaneously Restricting and Extending the Discourse
Due to its orientation and approach, TA takes a special look at the subject of high-quality aging,
desirable futures, and a human-centered approach. Thus, TA studies underlying this study are
equally subjected to both a limitation and a broadening of the perspective.
3.2.1 Restriction
None of the investigated studies predefined “good aging” or set out to define what it is, but
investigated the nexus between technology and aging. Although none of the selected projects that
served for this analysis did explicitly started from a specific technology (perspective), TA studies
necessarily displayed a “technology bias,” because they at least include a technological level in the
choice and investigation of the object of this investigation, if they do not even focus on it.
Inevitably, this has an impact on the results of the investigation of such a broad and not
necessarily technology-driven topic as quality ageing. Even if the investigated technologies or
socio-technical developments are critically questioned and their unintended negative
consequences, e.g., society or certain population groups are investigated, a focused view on
technology (as a solution for societal problems) may remain. Social and political factors can thus
easily fall back to their significance in such a discussion.
Page 30/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902058

3.2.2 Broadening
At the same time, TA often seeks to broaden the debate on socio-technical developments, e.g.,
by applying participatory approaches. This is also reflected in the results, as in relation to (quality)
aging, topics such as individuality of people, freedom to choose non-technical options, or the
protection of privacy are strongly emphasized and a non-paternalistic attitude toward the elderly
and aging is demanded from the industry, society, and decision-makers. Some of these aspects are
underestimated in the current mainstream discourse on “aging and technology,” which is strongly
driven either by classical topics, such as autonomy, health infrastructure or strongly dominated by
an innovation push. This push is based on the unquestioned promises of (IC-) technologies to solve
the societal and individual challenges related to demographic changes. Here, an urgent need exists
for critically scrutinizing the given and often replicated promises of (IC-) technologies, alleviating
the economic burden on national economies, creating growth, and impacting new markets as
several new customers will buy these products while they unrestrictedly raise the quality of life of
the elderly by allowing them to stay (technologically supported) in their homes longer or providing
more efficient care services for institutions.
4. Conclusions
An analysis of the overarching patterns of requests and preconditions for ”good aging” in a
recent sample of (participatory) TA projects identified seven thematic clusters: activity, education,
ethics, health, interaction, resources, and policy. According to the multidimensionality of quality
aging, the policy cluster should receive special attention as it clearly affects all other clusters either
by creating public opportunities (e.g., rights to access certain services) and freedom (e.g.,
providing different forms of housing) or limiting individual choices and options (e.g., financial
issues). All clusters together provide a holistic picture of what quality aging may mean in a TA
context and clearly underline a positive approach toward aging, which recently conquers the aging
discourse.
According to the topical sectors and their interconnections, and the three dimensions, we may
formulate the following overarching recommendations to promote quality aging, which is not
necessarily TA specific, but seems to capture the essence of what TA projects on aging (and
technology) conclude implicitly and explicitly.
Ethical issues need to be embedded within a broader societal discourse in relation to quality
aging: the way a society, its institutions, and media view, deliberate and treat issues connected
with aging is closely (if not inseparably) related to its ability to implement ethical considerations.
The latter cannot succeed as mere rules; however, its realization is strongly linked to a more
positive attitude to aging at large: the changed view on aging includes a new culture of aging, that
includes, accepts, and integrates aging as a core aspect of all lives rather than trying to hide, avoid,
and cure aging (and most importantly the aged).
 A discussion of technology as part of quality aging cannot be led without considering the
resources needed to choose, understand, purchase, install, and properly maintain these
supportive technologies. These resources include financial means and interpersonal
assistance, which facilitate continuity for the user on a technological as well as
interpersonal level. The lifetime of technological systems exceeds the usual lifetime of
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technologies, and the personal assistance needed to properly familiarize with the new
technological system consists of buddy-systems that provide personal continuity.
 The fact that policy as a category seems important in itself, but remains considerably
unconnected to other thematic clusters in our network, may be read as a perception of
either absent or ineffective policy. However, more integrated policy measures, which build
trust in communal services and infrastructure, and avoid marginalization and
stigmatization of aging as a problem and ever-lasting economic challenge, may help
connect policy and quality aging in a way it deserves.
The necessity of an integrated discourse, e.g., ethical aspects in the light of what aging as such
may mean, and discussing technological assistive devices in the light of welfare distribution—
inherent to the mentioned recommendations—may also involve distinguishing the levels of the
affected individuals themselves, their relatives and surroundings, as well as the dimension of how
these interact in a meaningful way to realize quality aging. At first, explicitly addressing the level of
the affected older people themselves, secondly, their relatives and surrounding persons, and
thirdly, the interactions between these two may help develop new technologies and spreading
and implementing them successfully. Yet, it may also be of significance when discussing, weighing,
and implementing new policies relevant to older people as well as the relations between different
demographics (e.g., pension system, care arrangements, etc.). The results are derived through TA
methodologies, which prove to be sensitive for identifying different nuances of the topic, such as
the importance of a changed view on aging in different contexts: for older people themselves (e.g.,
as a precondition for an active and integrative lifestyle throughout one’s life), for their recognition
in society (e.g., a different framing of discourses around aging), and for those working with and for
older adults (e.g., a higher valuation of works connected to support and care). However, the
results also implicate a shared responsibility to achieve QA as they address different actors from
decision makers to technology developers to a broader society. And here, one might describe one
of the assets of a TA approach: TA aims to uncover options for action, identifies responsibilities,
and asks who is affected, who will benefit, and who will lose by introducing certain measures or
rules. The policy dimension that a TA approach necessarily touches upon may be seen as an added
value in the context of quality aging analyses.
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Annexure 1 Exemplary quotes and clustering.
Project
name

Direct quote (Quotes from CIVISTI-AAL and
DiaLogBuch were translated from the
original language German to English)
CIVISTI-AAL The mobility concept of the city enables
unhindered and efficient mobility of all
citizens and visitors. An area-wide network,
"around the clock", which is affordable for
everyone and integrates the city into its
surroundings, offers movement and mobility
for all generations. (Newsletter from the
future p.12)
DiaLogbuch This calls for an Ageing Culture 2.0 that takes
age(s) into account and also offers the
framework conditions for older people to
both participate more actively in (public) life
and become older in their own four walls in a
self-determined way. (p.253)
CIVISTI-AAL He/she can be meaningfully active for society
and enjoy high status. Each individual is
supported in his or her work by technical
innovations that also take into account his or
her abilities and interests. (Newsletter from
the future p.7)
PACITA
*…+ early preparation for aging requires new
training approaches and coaching concepts
(p.6 final report)

Relation of quote to QA Topical sector
(readers’ analysis, if not
a direct quote)
QA is affordable, reliable, ACTIVITY
efficient, available,
public transport

Primary
affiliation

Secondary
affiliation

Mobility

Finances

QA has conditions that
older adults can actively
participate in public and
live autonomously at
home.

ACTIVITY

Societal
participation

Autonomy

Doing meaningful work
upgrades the societal
status of aging.

ACTIVITY

Societal
status

Societal
participation

Preparing people to age

EDUCATION

Changing
view on aging

Tertiary
affiliation
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PACITA

Free access to care and assistance and a
softening of governmental structures. People
who need care and assistance can decide by
themselves on the type of care and
assistance services they want to make use of.
(p. 26 final report)
CIVISTI-AAL For society as a whole, this meant first of all
thinking about comprehensive integration
and inclusion and putting the independence
and authenticity of the individual in the
foreground. (Newsletter from the future p.7)
DiaLogbuch It is undisputedly a question of getting away
from deficient and negative images of old
age. (p.244)

Value
Ageing

Aging with dignity is a product of the
interplay between human rights, equity, and
public health. Public health is defined in
relation to the so-called social and economic
determinants of health, which includes
decent housing, transport, and social
connectivity, in addition to the diagnosis and
treatment of disease. Equity focuses on the
promotion of social justice and fair
distribution of resources in society. In this
connection, human rights and social justice
(Rawls, 1985) attempt to determine the rules

Technical education of
older adults

EDUCATION

Changing
view on aging

Cherish autonomy and
authenticity of every
individual

ETHICS

Autonomy

QA depends on societal
views and norms on
aging turning away from
a focus on deficit and
negativity
Equity: promotion of
social justice and fair
distribution of resources
in society.

ETHICS

Changing
view on aging

ETHICS

Equality

Individuality

Changing view
on aging
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that govern the equal treatment of people
(equity) (p.19)
And the user has no choice, i.e., no
DiaLogbuch alternative to technology. Also, the control
over the data and the data transfer is not
allowed. This could also play an important
role in a smart city or smart home concepts.
Here, automatic connections can be
established that cannot be perceived or
understood by users and therefore cannot be
controlled themselves. This also leads to the
aspects of the protection of freedom of
choice, self-determination, and autonomy.
(p. 255)
DiaLogbuch Freedom of choice in the use of technology
or technical assistance also plays a role in the
issue of self-determined death. The
importance of the living will be uniformly
underlined here. (p.243)

DiaLogbuch It should be taken into account here that
older people have become older with their
very individual life histories and sometimes
for various reasons do not react positively to
a concrete change in their immediate living
environment. (p. 254)

QA includes the right of
users to refuse technical
solutions and their
access to alternative
solutions.

ETHICS

Freedom of
choice

Changing view
on aging

QA is being able to
autonomously decide on
one’s own death in
terms of, e.g., assisted
suicide or shutting down
life-prolonging
measures.
QA needs understanding
for the individual history
of older adults and their
reasons for their
aversion and dislike of
special changes in their
living environment.

ETHICS

Freedom of
choice

Changing view
on aging

ETHICS

Individuality

Changing view
on aging
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DiaLogbuch However, the needs of older people should
also be considered at different levels. Often,
in order to create simple categories about
"age", it would simply be assumed that older
people were a separate category and whose
interests and needs were homogeneous in
themselves, instead of assuming that the
whole diversity of life is also reflected in the
process of aging and that a continuum can be
assumed here.
(p.67)
DiaLogbuch This is more challenging since the current
society reacts little to the expectations of the
older generation and these often find poor
framework conditions to participate in a
creative social shaping process. (p.110)

Value
Ageing

PACITA

Societal acceptance of
diversity of older adults,
diversity of interests and
needs

ETHICS

Individuality

Societal
acceptance

For QA: society needs to
react to the needs and
expectations of older
adults in terms of
providing framework
conditions that allow
inclusion.
One way to ensure that dignity is respected is Person-centered
to follow the so-called person-centered
approach to care
approach, as laid forth by Nolan et al. (2004). fostering dignity:
The basic assumption of the person-centered equality between
approach is for Nolan that professionals and caregiver and cared-for
patients/clients are equals. (p. 19)
Quality of Life
determined by good
supportive relationships
The local government authorities are
Municipalities
responsible for ensuring that there is proper responsible for

ETHICS

Respecting
needs

Societal
participation

HEALTH

Care

Respecting
needs

HEALTH

Care

Policy

Respecting
needs

Individuality
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healthcare for its inhabitants, including
monitoring the quality of the care provided.
The local municipalities are required to
deliver some health services, to manage
licenses for private operators, and to
mobilize the coordination of the volunteering
organizations. (final report, p.22)
PACITA
The results of the stakeholder workshop
(feedback on the scenarios, visions &
recommendations) emphasize: *…+,
participation and inclusion (p.6)
pTA Ageing Of particular importance is the attempt to
provide ATs that allow older adults to
increase their quality of life and ensure their
ability to actively participate in social life.
(final report p. 15)
DiaLogbuch Here, the individual commitment will have to
go hand in hand with the setting of political
framework conditions. It needs: - Knowledgebased and foresighted decisions as to what
AAL can be used for and for whom,
- integration of the central network partners
(e.g., social insurance carriers),
- empathy for the right incentives and
- adapting requirements to needs (p. 258)

delivering and managing
proper healthcare
services

Participation and
Societal inclusion

INTERACTION

Societal
participation

ATs as possible solutions
to increase social
participation

INTERACTION

Technology

Societal
participation

QA needs knowledgebased and forwardlooking decisions on
technology
development,
integration of the central
partners (e.g., social
security, health
insurance, etc.,
providers) for
understanding and
fulfillment of real needs.

POLICY

Personal
responsibility

Technology

Respecting
needs
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PACITA

The stakeholders called for the establishment
of legal framework conditions concerning
telemedicine, accountability, provision of
services, etc. In addition, the government is
responsible for the regulatory work (i.e.,
norms and standards need to be defined top
down). Furthermore, the stakeholders
stressed that it is important that institutions
and municipalities should perceive each
other as partners that enable and fund
projects and ideas. More transparency in
decision-making processes and the
involvement of citizens in these processes
need to be fostered. In addition, the
institutions and local government authorities
should act in a holistic, transcultural, and
interdisciplinary way. A care cluster
consisting of the three aspects, people, rights
and ethics needs to be established. (Final
report, p.39)
Value
This means that governments should create
Aging
the
conditions under which individuals can as
much as possible determine what they want
and what they value (p.27)
DiaLogbuch AAL aims to provide services and
technologies that maintain and improve the
well-being, autonomy, and safety of older

Framework conditions
(legal, social, economic,
norms & standards)

POLICY

Policy

Quality
assurance

Policies for
strengthening selfdetermination

POLICY

Policy

Selfdetermination

Services and
technologies are
important for QA to

RESSOURCES

Technology

Selfdetermination

Page 41/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902058

people, as well as their health and social
integration. (p. 7)

DiaLogbuch A machine-oriented developer's language
must be brought into harmony with the
means of expression of (worried) affected
persons. Users could also take on the role of
clients, as the innovation dialogue group is
found. It is also about a critical examination
of the current technology development
process and the possibilities of research
funding. (p.246)
CIVISTI-AAL The basic income secures a self-determined
activity time model and thus the greatest
possible self-determined life. (Newsletter
from the future p.7)

maintain and improve
the well-being,
autonomy, and safety of
older adults, as well as
their health and social
integration.
QA needs a common
RESSOURCES
understanding between
technology developers
working with semantic of
machines and users in
the real world.

Basic universal income
enables autonomous
activities and work, and
therefore an
autonomous life.

RESSOURCES

Technology

Quality
assurance

Finances

Selfdetermination
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Abstract
Much evidence has been published which indicates that microvascular endothelial
dysfunction, due to cerebrovascular risk factors (e.g., atherosclerosis, hypertension, obesity,
diabetes, smoking, aging), precedes cognitive decline in Alzheimer's disease and contributes
to its pathogenesis. By incorporating appropriate drug(s) into biomimetic (lipid cubic phase)
nanocarriers, one obtains a multitasking combination therapeutic which targets certain cellsurface scavenger receptors, and crosses the blood-brain barrier (BBB). Such targeting
allows for various Alzheimer's-related cell types to be simultaneously searched out, in vivo,
for localized drug treatment. This in vivo targeting advantage may be particularly important
for repurposing FDA-approved drug(s), especially one which has shown the added ability to
restore some cognitive functions in certain animal models of Alzheimer's disease.
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1. Background
Cognitive impairment late in life is associated with two dominant diseases in humans, i.e.,
Alzheimer's disease and small vessel cerebrovascular disease, both causing brain atrophy years
before clinical symptoms are detected. In fact, vascular brain lesions are very common in people
over 70 years old, and recent reviews (e.g., [1, 2] for background information) provide much
evidence that a large proportion of dementia cases may be attributable to cerebrovascular disease
(see also [3, 4] and below). These vascular lesions include alterations in density and morphology of
cerebral microvasculature, and a blood-brain barrier (BBB) breakdown with leakage of bloodborne molecules (see [4] for recent animal data, and a description of human data contained in
citations 4-6 therein). Accordingly, vascular cognitive impairment and dementia (VCID) is the
second leading cause of dementia behind Alzheimer's disease, and is a frequent co-morbidity in
the Alzheimer's patient (e.g., [5, 6]; cf. [7-12]; see also below). On a worldwide basis, 47 million
people had dementia in 2016; of these dementia patients, 60%-80% have Alzheimer's disease (e.g.,
[8, 9, 13, 14]: cf. below). It is no surprise, therefore, that multiple epidemiological studies have
shown a marked overlap among risk factors for small vessel cerebrovascular disease and lateonset Alzheimer's disease. Furthermore, growing data from brain imaging studies and various
animal models suggest that cerebrovascular dysfunction may well preceed cognitive impairment
and the onset of neurodegenerative changes in Alzheimer's disease [2, 4].
Also consistent with all the above considerations, clinicians have recently reported [15] (after a
detailed review of studies examining current strategies for dementia prevention) that human
studies to date suggest that multifactorial intervention, emphasizing particularly physical exercise
and amelioration of vascular risk factors, may hold the most promise for the prevention of
cognitive decline. As recently reviewed by Barnes and Corkery [16], aging and cardiovascular
disease risk factors have long been associated with diminished vascular function, often having
clinical implications which can include brain health. Nevertheless, these authors report that the
age-associated increase in blood pressure and impairment in vascular function often may be
lessened or even reversed through changes in lifestyle behaviors. Greater amounts of habitual
exercise and higher cardiorespiratory fitness are correlated with measurable beneficial effects on
cerebrovascular health and cognition [15, 16].
2. Endothelial Dysfunction, and Targeted Treatment for Early Dementia
It has been reconfirmed in the current literature that receptor-mediated endocytosis/
transcytosis via lipoprotein receptors, particularly scavenger receptors (including class B type I, i.e.,
SR-BI), remains a major route for drug delivery across the blood-brain barrier (see below).
Accordingly, endothelial-cell modulation and repair is feasible by pharmacological targeting [1, 2,
17-36] via SR-BI receptors (cf. [30]). Recently, Fung et al. [37] specifically reported that SR-BI
mediates the uptake and transcytosis of high-density lipoprotein (HDL) across brain microvascular
endothelial cells (i.e., across the BBB). Since SR-BI has already been identified as a major receptor
for HDL (with their major apolipoprotein (apo)A-I) as well as for the recently reviewed [1, 2+ “lipidcoated microbubble/nanoparticle-derived” (LCM/ND) nanoemulsion (see below), this multitasking
lipid nanoemulsion can arguably serve as a targeted, apoA-I-based, (SR-BI mediated) therapeutic
agent for common (late-onset) dementias [2, 33, 38-40] (cf. [41-47]).
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This targeted-drug-delivery approach, using the proposed LCM/ND lipid nanoemulsion for
treating the more common (late-onset) dementias, receives added impetus from continual
findings of cerebrovascular pathology [1, 48-58] and an apparent endothelium-dysfunction [2, 3846, 54, 59-65] in both Alzheimer’s disease and its major risk factors *1, 2, 58-77]. This (intravenous)
combination therapeutic would make it possible for various cell types, all potentially implicated in
Alzheimer’s disease (see *1, 2] for reviews; cf. [76, 77]), to be simultaneously sought out and
better reached for localized drug treatment of brain tissue in vivo [78] (cf. [79]).
Note also that various published findings, reviewed earlier [78], supply further (indirect)
evidence indicating that SR-BI may well provide an effective route for receptor-mediated
(endocytic) drug delivery. For example, SR-BI is known to mediate the cellular uptake of
cholesterol esters from HDL. When combined with various factors concerning the heterogeneity of
HDL particles as well as the well-documented multiligand capability of SR-BI, then SR-BI emerges
as the most plausible candidate (of all lipoprotein receptors) for major involvement in the
enhanced endocytosis of LCM/ND lipid nanoemulsion(s) for targeted drug delivery. The parallel
which exists is that the previously documented similarities in lipid composition between HDL and
LCM/ND nanoemulsion(s) can partially simulate or mimic the above-mentioned heterogeneity (i.e.,
subpopulations or subspecies) of HDL particles [78].
In addition, the “lipid-coated microbubble/nanoparticle” population(s), within the LCM/ND lipid
nanoemulsion, have neither been found to agglomerate nor coalesce into any
“microbubble/particle” structure larger than 5 μm, either in vitro or in vivo, thus the risk of air
embolus is negligible. Acute intravenous toxicity studies of this (isotonic) LCM/ND nanoemulsion
agent in rabbits and dogs were conducted at an independent GLP contractor. The acute
intravenous LD50 in both species was found to be greater than 4.8 mL/kg (i.e., well beyond all
intended clinical dosages). Furthermore, no signs of gross toxicity or mortality were observed at
the dosage of 4.8 mL/kg. It has also been found in other animal toxicology studies that at
(intended clinical) intravenous LCM/ND lipid nanoemulsion doses of 0.14 mL/kg given three times
per week for 6 weeks in rats and (much higher intravenous doses of) 0.48 mL/kg given three times
per week for 3 months in rabbits, there were no untoward changes in serum chemistry, liver
functions, hematology, or clotting profile or histological changes in adrenals, bladder, brain, heart,
kidney, liver, lungs, marrow, pituitary, spleen, testes, thyroid, or ureters [78].
3. LCM/ND Nanoemulsion Type, Lipid Cubic Phases, and Biomimetic Nanocarriers
The self-assembling LCM/ND lipid nanoemulsion class comprises nonionic lipids exclusively (cf.
[80, 81]) throughout its coated microbubble's and/or related nanoparticle's (i.e., related lipid
polymorphs') supramolecular structures(s). This biobased lipid composition of LCM/ND
nanoemulsions (i.e., comprising glycerides and cholesterol compounds) is similar to lipids
contained in several types of plama lipoproteins; accordingly, when these LCM/ND nanoemulsion
particles are injected into the bloodstream, they likely acquire (i.e., bind) plasma
apolipoprotein(s)–including notably apoA-I [78]. While most early studies with LCM/ND
nanoemulsions focused on its “lipid-coated microbubble (LCM) subpopulation” which rapidly
targeted various tumors and neuroinjury sites, the same targeted drug-delivery attributes can
logically be expected also from a colloidal (liquid-crystalline) “lipid nanoparticle subpopulation” in
the LCM/ND nanoemulsion–since both categories of stable colloidal species (i.e., LCM and
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nanoparticles) are formed simultaneously in the stable nanoemulsion using the same (earlierpatented) mixture of powdered solid lipid surfactants. Basically, this patented mixture of lipid
compounds comprises saturated glycerides (with acyl chain lengths greater than 10 carbons)
combined with cholesterol and cholesterol esters. Moreover, later studies (using improved
versions of various particle-sizing instruments) uncovered evidence that the vast majority of the
LCM/ND nanoemulsion's lipid “microbubble/nano-particle” population exhibits diameters less
than 1.0 μm *78+.
Importantly, monoglyceride is the largest single-lipid fraction (by wt. %) of the powdered solid
lipid surfactants used to produce the (Filmix®) LCM/ND nanoemulsions [78]. As a group,
monoglycerides exhibit different phase behaviors when they are exposed to water [82] (cf. [8386]). In agreement with numerous other investigators, Kaasgaard and Drummond [87] also state
that all these types of liquid-crystalline phases are frequently stable in excess water, which
facilitates the preparation of nanoparticle dispersions and makes them suitable candidates for the
encapsulation and controlled release of drugs (cf. [88-94]).
In particular, the self-assembly of varied and useful dispersed cubic phases (among other liquidcrystalline phases) depends heavily on the acyl chain length of the glycerides (primarily
monoglycerides) placed in contact with water [78]. There is great interest to utilize these
dispersed cubic phases for the administration of drugs, or for the formulation of new delivery
systems [94]. The (lyotropic or solvent-induced) cubic liquid-crystalline phases may be classified
into two distinct classes: Bicontinuous cubic phases [95-99] and micellar or discontinuous (e.g.,
type Fd3m) cubic phases [94]. As reviewed by Garg et al. [82], monoglycerides spontaneously form
bicontinuous cubic phases upon the addition of water, are relatively insoluble (allowing the
formation of colloidal dispersions of cubic phases), and are resistant to changes in temperature.
Accordingly, lipid nanoparticles comprising interior liquid-crystalline structures of curved lipid
membranes (i.e., dispersed cubic phases) have been used to solubilize, encapsulate, and deliver
medications to disease areas within the body [82] (see also [100-111]).
In addition to the above-described category of various bicontinuous cubic phases, the other
above-named category referred to as “micellar or discontinuous” cubic phases is also worthy of
comment at this point. Of particular interest within this latter category is the well-studied micellar
cubic structure of the type Fd3m (which is often denoted by the number Q227) (e.g., [94, 112]).
Luzzati and coworkers have reported that this Fd3m cubic phase evidently requires a
heterogeneous mixture of polar lipids [112, 113]: Using the lipid examples they cite (and the lipid
classification system of Small [86]), this Fd3m phase apparently must include both at least one
(sufficiently polar) insoluble swelling amphiphilic lipid (e.g., monoglyceride [112, 113]) and at least
one (weakly polar) insoluble nonswelling amphiphilic lipid (e.g., diglyceride and/or cholesterol
[112-114]; see also [115-118]) in order to self-assemble properly in (excess) water. Hence, the
dispersed Fd3m cubic phase can represent a lipid/water system which is particularly relevant to
the earlier-described (Filmix®) LCM/ND lipid nanoemulsion formulation(s) on account of the fact
that the patent claims describing the precise lipid composition of such nanoemulsion formulations
(see especially Claim #1 in [80, 81]) specifically include cholesterol and three categories of
(saturated) glycerides, that is, tri-, di-, and monoglycerides (see [80, 81]). In view of all the
advantageous attributes of monoglycerides (recounted in the preceding paragraphs), and since
(saturated) monoglyceride represents the largest single-lipid fraction of the LCM/ND lipid
nanoemulsion type, the monoglyceride content probably plays a dominant role in supporting the
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evident long-term stability of the liquid-crystalline lipid nanoparticles in such nanoemulsions (see
also [78] for a detailed review).
Besides certain glyceride-based liquid-crystalline systems displaying colloidal stability in excess
water, the same important attribute has been documented for cholesterol and cholesterol esters
– all of which are present in LCM/ND nanoemulsion formulations [78]. For example, cholesterol
and its esters change the packing structure of lipids, and in high concentrations they are known to
induce the formation of a liquid-crystal phase [119]. In addition, Kuntsche et al. [120, 121] have
prepared lipid nanoparticles in the (mesomorphic or) liquid-crystalline phase from cholesterol
esters with saturated acyl chains. In accord with the above observations and considerations, the
substantial concentrations of cholesterol esters and cholesterol in the LCM/ND nanoemulsion
formulation likely further contribute to the known long-term stability of this nanoemulsion's
(liquid-crystalline) lipid nanoparticles in excess water, thereby providing a persistent carrier matrix
upon exposure to liquids such as blood plasma [78].
To conclude, self-assembled (colloidal mesophase) lipid nanoemulsions (e.g., [95-100]),
particularly those predominantly containing dispersed cubic-phase lipid nanoparticles (e.g., [101105]), continue to receive growing attention in pharmaceutical and/or biological fields. The main
reason behind much of this attention is the fact that nonlamellar lipid nanostructures, such as
cubic liquid-crystalline phases, have wide potential as delivery systems for numerous drugs,
cosmetics, and food applications (e.g., [106-108]). A recurring example of a largely monoglyceridebased drug-delivery agent category is the multitasking LCM/ND nanoemulsion formulation (cf.
above). In this particular targeted-delivery approach, the self-assembled “lipid particle” structure
itself (upon intravenous injection of the LCM/ND nanoemulsion) is apparently successfully utilized
as the “active” targeting ligand–which is directed via (adsorption of) plasma lipoproteins toward
the appropriate receptors on the target-cell surface. These dispersed liquid-crystalline lipid
particles, of the LCM/ND nanoemulsion formulation, are colloidally stable nanocarriers which very
likely represent liquid-crystalline inverse-topology nanotransporters (nanocarriers), i.e., dispersed
lipid cubic phases (cf. [78]).
4. Calcium Dyshomeostasis, and the Amyloid-β Ion Channel Hypothesis of Alzheimer's Disease
As explained in many reviews (e.g., [122-124]) by different investigators, it has been recognized
for over two decades that disturbance of the intracellular calcium homeostasis is deeply involved
in various aspects of the pathophysiology of several neurodegenerative disorders. As concerns
Alzheimer's disease, it is believed by many researchers that enhanced calcium load may be
brought about by extracellular accumulation of amyloid-β(Aβ) in the brain *122, 123]. (In a
subsequent review by Liao et al. [125], it is explained that this loss of calcium homeostasis is
known to cause both the hyperphosphorylation of tau, resulting in neurofibillary tangles, and
eventual neurodegeneration. Moreover, these authors further provide evidence supporting an
updated amyloid cascade hypothesis, framing tau hyperphosphorylation as a cellular event
between Aβ triggering and final synaptic deficits–which are strongly correlated with cognitive
decline [125]. Therefore, blocking of the initial (soluble-)Aβ triggering event can be seen as a
crucial goal in treating dementia early (see below).) Such studies have laid the foundation for the
popular idea that amyloid-β peptides (39-42 amino acid molecules) are, in part, toxic to brain
tissue because they form aberrant ion channels in cellular membranes and thereby disrupt Ca 2+
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homeostasis in brain tissue and increase intracellular Ca2+. More specifically, later studies
indicated that soluble forms of Aβ facilitate influx through calcium-conducting ion channels in the
plasma membrane, leading to excitotoxic neurodegeneration [122, 123].
The precise cellular pathway(s) by which the amyloid-β peptides bring about excitotoxic
neurodegeneration has been much debated. A common cellular picture used to explain the
disruptive effect of calcium dyshomeostasis within brain tissue, appearing often in the literature
(e.g., [126, 127]), involves a central role for the tripartite glutamatergic synapse in the
pathophysiology of Alzheimer's disease. Glutamate is the primary excitatory neurotransmitter in
the brain and plays an important role in cognition and memory, but alterations in glutamatergic
signaling can lead to excitotoxicity. This “Ca2+ dyshomeostasis”-induced excitotoxicity occurs when
uncontrolled glutamate release surpasses the capacity of astrocytic clearance mechanisms, and is
linked to several neurodegenerative disorders including Alzheimer's disease [126] (cf. [127]).
(More generally, it should also be noted that various other alterations of intracellular signaling can
lead to neurovascular degeneration. For example, Calabrese and coworkers [56] describe the
major pathogenic factors involved in vascular cognitive impairment, emphasizing the relevance of
cerebrocellular stress and neurohormetic responses to neurovascular insult. Similarly, this
research group has recently [128] discussed various cellular mechanisms (e.g., oxidant/antioxidant
status, oxidative stress, and the vitagene network) underlying Alzheimer's-disease
neuroinflammatory pathogenesis that are contributory to Alzheimer's disease [56, 128, 129].)
Historical support for the above amyloid-β ion channel hypothesis, or so-called “calcium
hypothesis”, has also been observed at the clinical level *130+. Namely, there is little correlation
between the amounts of fibrillar (insoluble) deposit at autopsy and the clinical severity of
Alzheimer's disease. In contrast, a good correlation exists between early cognitive impairment and
levels of soluble forms of Aβ in the brain *131+. (Aggregation of Aβ proceeds from formation of
soluble (low molecular weight) spherical oligomers toward eventually assuming a final and stable
conformation as insoluble fibrils from which amyloid-β plaques are constituted. Neurotoxicity is
associated with soluble aggregates (i.e., oligomers) of Aβ rather than with the plaques themselves
[131]. Moreover, recent studies [132, 133] have found that the concentration of soluble Aβ
oligomers (in aqueous brain lysates) from patients with early Alzheimer's-disease dementia was
significantly higher than (in aqueous brain lysates) from patients with comparable Aβ-plaque
burden but no dementia. These authors hypothesized that Aβ plaques could serve as binding
reservoirs (sinks) or buffers for toxic soluble Aβ oligomers, sequestering them from other targets
in the extracellular space and thereby preventing their toxicity. At early stages, the Aβ plaques
could adequately buffer soluble oligomers, thereby protecting nearby neuropil from toxicity;
whereas at later times if buffering capacity was lost or overwhelmed, soluble Aβ oligomers could
be free to diffuse in the extracellular space and exert toxicity [132, 133].) Accordingly, related
experimental work has already shown that application of soluble Aβ oligomers (but not monomers
or fibrils) to cultured neuroblastoma cells evoked large increases in cytosolic calcium that arise
largely through Ca2+ influx across the plasma membrane [131].
As summarized by Di Scala et al. [130], the structure of amyloid pores has been extensively
studied by ultrastructural methods. In particular, one group of investigators recently applied
strategies (widely used to examine the structure of membrane proteins) to study the two major
Aβ variants, namely, Aβ(1-40) and Aβ(1-42). Under the optimized detergent-micelle conditions
employed: 1) Aβ(1-40) aggregated into amyloid fibrils; 2) contrariwise, Aβ(1-42) assembled into
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oligomers that inserted into lipid bilayers as well-defined pores [134]. (These amyloid pores
adopted characteristics of a β-barrel arrangement). Because Aβ(1-42), relative to Aβ(1-40), has a
more prominent role in Alzheimer's disease, the higher propensity of Aβ(1-42) to form β-barrel
pore-forming oligomers is an indication of their importance in Alzheimer's disease [134]. Very
recently, a different research group reported very similar findings [135]. As background for their
study, these latter authors point out that: elevated Aβ(1-42) plasma levels have been correlated
with the progression of late-onset forms of Alzheimer's disease; Aβ(1-42) is significantly more
neurotoxic than Aβ(1-40) both in vivo and in neuronal cell culture; and memory impairment is
believed to be driven by Aβ(1-42) disruption of long-term (hippocampal) potentiation. In
accordance with these considerations, these authors' own detailed experimental data [135]
indicated that Aβ(1-42) assemblies in oligomeric preparations form ion channels (in membranes
excised from cells of neuronal origin). In contrast, Aβ(1-40) oligomers, fibrils, and monomers did
not form channels. Moreover, ion channel conductance results suggested that Aβ(1-42) oligomers,
but not monomers and fibrils, formed pore structures. The authors concluded that their findings
demonstrate that only Aβ(1-42) contains unique structural features that facilitate membrane
insertion and channel formation, now aligning ion channel formation with the neurotoxic effect of
Aβ(1-42) compared to Aβ(1-40) in Alzheimer's disease [135]. (In addition, very recent in vivo
experiments in rodents [136] have shown that cerebrospinal fluid enters the brain tissue along
arterial perivascular spaces, and this flow plays a vital role in driving the clearance of toxic proteins
such as Aβ(1-42) [137] from the interstitial fluid at more downstream locations. Detailed data
analysis confirms that pumping of the heart, along with vascular wall kinetics (perivascular
pumping), directly drive pulsatile cerebrospinal fluid bulk flow through the spaces between brain
cells–thus clearing potentially toxic proteins into the bloodstream [136, 137]. There is a decline in
such clearance activity throughout the normal older adult lifespan, allowing buildup of Aβ(1-42) in
brain tissue [137]; this buildup can accordingly be expected to facilitate membrane insertion of
Aβ(1-42) and subsequent amyloid pore formation.
5. Renewed Promise of Bexarotene (or Analogs) to Inhibit Cognitive Decline in Humans
The preceding discussion of amyloid pore formation, in the cellular membranes of brain tissue,
leads to another important consideration–the role of cholesterol. Namely, cholesterol is required
for the assembly of amyloid pores formed by Aβ(1-42) [130]. Therefore, an amphipathic drug
(such as bexarotene) which competes with cholesterol for binding to Aβ(1-42) would be capable of
preventing oligomeric channel formation (at least in vitro). Such a strategy has already been
contemplated for the treatment of Alzheimer's and other neurodegenerative diseases that involve
cholesterol-dependent toxic oligomers [138]. However, when oral administration of bexarotene
was employed subsequently in a Phase Ib (proof of mechanism) clinical trial [139], bexarotene
displayed poor CNS penetration in normal human subjects. (Hence, the observed absence of an
effect on Aβ metabolism was likely reflective of the low CNS-levels of bexarotene achieved [139]
(cf. [140]).)
Nonetheless, at least two recently published reports (both in 2017) on bexarotene indicate a
continuing interest in the ability of this FDA-approved (anticancer) drug to: 1) bind free Aβ peptide,
as well as 2) bexarotene's previously reported positive effects in Alzheimer's-disease mouse
models [141, 142] (cf. [143-145]). Such past studies in animal models of Alzheimer's disease,
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concerning the beneficial effects of bexarotene, have also motivated a detailed analysis by Fantini
et al. [146] to elucidate the mechanisms underlying the anti-Alzheimer properties of bexarotene in
brain cells. These investigators demonstrated that bexarotene shares structural analogy with
cholesterol: both bexarotene and cholesterol are amphipathic compounds, with a large apolar
part consisting of a succession of hydrocarbon rings and a small polar headgroup (hydroxyl for
cholesterol, carboxylate for bexarotene). Because it is the first drug that can both inhibit the
binding of cholesterol to Aβ(1-42) and prevent calcium-permeable amyloid pore formation in the
plasma membrane of brain cells, bexarotene might be considered as the prototype of a new class
of anti-Alzheimer compounds [146]. (Note that because bexarotene shares structural analogy with
cholesterol, and the above-described LCM/ND nanoemulsion contains substantial concentrations
of cholesterol esters and cholesterol (see above), incorporation of the bexarotene molecule into
the LCM/ND nanocarrier is expected to represent an uncomplicated, straightforward formulation
procedure commercially.) Moreover, Casali et al. [147] have very recently reported that treatment
of an Alzheimer's-disease mouse model with (this FDA-approved anticancer drug) bexarotene
resulted in enhanced cogniton in the APP/PS1 mice which resembled earlier findings. Strikingly,
the authors observed sustained cognitive improvements in the mice even when bexarotene
treatment was discontinued for 2 weeks. Also, they observed a sustained reduction in microgliosis
and plaque burden, following drug withdrawal, exclusively in the hippocampus. Casali et al.
concluded that bexarotene selectively modifies aspects of neuroinflammation in a region-specific
manner to reverse hippocampal-dependent cognitive deficits in Alzheimer's-disease (APP/PS1)
mice [147].
Additional molecular aspects, concerning the membrane-related mechanisms for the known
neuroprotective effect, of bexarotene action on brain tissue continue to be suggested and/or
described in the recent literature (cf. [148, 149]). In the most recently published study, Kamp et al.
[150] show by NMR and CD spectroscopy that bexarotene directly interacts with the
transmembrane domain of the amyloid precursor protein (APP) in a region where cholesterol
binds. (Note that Aβ peptides are derived from APP, by the sequential action of β- and γsecretases. γ-Secretase cleavage occurs in the transmembrane domain, of the C-terminal fragment
left by β-secretase cleavage, and results in the release of Aβ peptides of various lengths *150+. The
longer, neurotoxic, Aβ(1-42) peptide is highly aggregation prone and represents the major Aβ
species deposited in the brain [150-153+. Cholesterol promotes Aβ(1-42) aggregation by enhancing
its primary nucleation rate by up to 20-fold [153].) Kamp et al. argue that their data [150] suggest
that bexarotene is a pleiotropic molecule that interferes with Aβ metabolism through multiple
mechanisms. More specifically, earlier work by Di Scala et al. [138] provided evidence that
bexarotene competed with cholesterol for binding to Aβ and prevented oligomeric channel
formation. Di Scala et al. argue that their findings indicate that it is possible to prevent the
generation of neurotoxic oligomers by targeting the cholesterol-binding domain of Aβ peptides
[138]. Note that such blocking of amyloid-β-induced neurotoxic pore formation can be expected to
avoid exacerbation of blood-brain barrier breakdown, already occurring at lower levels in aged
humans with cognitive decline [154], and thereby prevent reaching higher levels of BBB
breakdown associated with cognitive impairment (and/or eventually dementia) in late-onset
Alzheimer's disease [154-156]. The known neuroprotective effect of beraxotene action on brain
tissue has also recently stimulated expanded research into the use of a bexarotene derivative (i.e.,
an analog), which demonstrated the successful attenuation of Alzheimer's disease-related
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pathologies and cognitive impairments in an Alzheimer's-disease mouse model [157] (see also
[158, 159]).
Lastly, when considering the entire literature on oligomeropathics as well as the pathogenesis
of Alzheimer's disease as a whole, Forloni et al. [160] point out in their review that the molecular
mechanisms of oligomer-related toxic effects can be summarized under three different types of
interactions (that are not necessarily mutually exclusive): amyloid-pore channel formation; direct
or indirect action on specific cellular receptors; and nonspecific perturbance of cellular and
intracellular membranes. Accordingly, very recently Mroczko et al. [161] have asserted that the
causative role of Aβ(1-42) aggregation in the pathogenesis of Alzheimer's disease has been under
debate for over 25 years. Strikingly, however, further analysis by Evangelisti et al. [162] has
revealed the existence of a linear correlation between the level of the influx of Ca 2+ across
neuronal membranes, that triggers cellular damage, and the fraction of Aβ(1-42) oligomers bound
to the membrane ([162]; cf. [134, 135]).
6. Conclusion
By incorporating the appropriate drug(s) into biomimetic (lipid cubic phase) nanocarriers, one
obtains a multitasking combination therapeutic which targets certain cell-surface scavenger
receptors, mainly class B type I (SR-BI), and crosses the BBB. Such targeting allows for various
Alzheimer's-related cell types to be simultaneously searched out, in vivo, for localized drug
treatment. This in vivo targeting advantage may be particularly important for repurposing an FDAapproved drug (such as the anticancer drug bexarotene) which up to now, by itself (i.e., without
nanocarrier), has previously displayed poor CNS penetration in human subjects.
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Abstract
Alzheimer’s Disease is increasingly seen as the major health problem in developed countries
supplanting cancer and heart disease. The terror with which we respond to dementia, is
grounded in a view of dementia as a monstrous descent, ambushing our healthy ageing
through an incursion of pathology. The pervasiveness of this view can mean that other
perspectives and even the views of those most touched by the challenges of dementia
remain unheard.
Part of the cultural conversation around dementia is informed by contemporary literature.
Novels such as Still Alice, The Corrections, The Madonnas of Leningrad and Tinkers include
vivid images of the dementia journey. They provide a variety of responses to the disruptions
of this illness, as well as the possibility of finding meaning within the undeniable losses of
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dementia. These works and others like them extend the dialogue around the experience of
dementia beyond the convenience of simplistic caricatures of the people affected by
dementia. Engaging with these perspectives will assist clinicians’ understanding of the
deeper implications of dementia for us all.
Keywords
Dementia; ageing; cultural studies; literature

Years into the battle against cancer, heart disease and diabetes another affliction is now
stalking us. This is not a novel pandemic infection but something more terrible and more insidious,
seemingly poised to consume all of us in our old age. The spectre of Alzheimer’s Disease is the
new fear that has come to haunt modern societies, threatening to undermine the improvements
in life expectancies once proudly proclaimed as the crowning triumph of medical science.
Wherever populations are ageing, the prevalence of dementia increases sharply [1]. This is not
limited to rich countries: wherever you are, ageing is inseparable from diminishing capacity, failing
memory, lost autonomy and disintegrating personhood. For many older people, the menace of
dementia hangs as a dark shadow, its presence constantly suggested in the ordinary slips and
lapses of daily life. The sense of threat is intensified by a popular press replete with stories of
almost unmitigated pessimism—of hopelessness, decay and isolation, where the expression
“Alzheimer’s Disease” is automatically linked to the words “tragic”, or “cruel”. Indeed, dementia is
often presented not as an illness but as a descent into a terrifying, subhuman nether world, a
continuing living death [2].
It may come as a surprise that this bleak image of dementia is a relatively recent construction.
Representations of both ageing and cognitive decline have evolved rapidly over the last few years
[3-5]. Here, the roles of television, the Internet, film and social media are obvious; the influence of
the subtle infiltration of language and the reshaping of the signs we employ in ordinary cultural
life might not be so apparent. And the consequences for the deep lifeworld experiences for older
people and their loved ones remain largely unknown.
The changes in the cultural representations of dementia and the great fluxes of meaning and
hope generated by them have also become a focus of recent literary works. Of these,
contributions from developed countries, particularly the United States, warrant attention as they
arise within the milieu of this region’s significant cultural impact on responses to dementia over
the last four decades [6]. In this review examples of literature from the United States, chosen due
to their popularity, critical acclaim, influence and the nuanced interpretations enabled by their
descriptions of the dementia experience will be discussed and supplemented by sources from
other developed countries. More than academic theorising these works illustrate a process of
exploring and mapping the social and conceptual transformations signified by the new force of
dementia and of seeking out novel narrative forms that can make sense of them. This process
might help clarify not only what it is about the contemporary context of ageing that terrifies us but
how we can start to come to terms with it.
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1. Images of Dementia
A major task of some recent works of fiction is how to talk about the losses associated with
dementia. Dementia might well be a “cruel” “enemy”, but this is not always the whole story, as
shown by Lisa Genova’s popular novel Still Alice. Alice is a young mother and professor of
neuropsychology who chronicles systematically her experiences from the shocking first
manifestations of her illness. Her story is punctuated by progressive losses, and endured with
varying degrees of resilience. Early on Alice laments pathetically against the monstrous injustice of
the disease [7]. She wishes hopelessly for a condition with a less complicated medical narrative,
such as cancer. However, dementia asserts itself as the enemy that cannot be fought: it is rather
an overwhelming natural force, a beast, a hunting “predator” with “no weapons that could slay it”
[7]. Later in the novel, Alice returns to her imagery of the elemental power that is now not stalking
but enveloping, drowning her. Dementia becomes the “unstoppable, ferocious, destructive” force
of the ocean dragging the self away into its depths.
In Jonathan Franzen’s book, The Corrections, the imagery around the dementia that is
progressively taking over the proud and difficult patriarch, Al, has a more furtive and elusive force.
It is a darkness that snatches at him as he winds his way through a forest of words and actions, a
“sinister decay” that steals his bearings [8].
This view of dementia as a tragic, monstrous descent, however, is not universal. In Debra
Dean’s The Madonnas of Leningrad Marina, the protagonist acquires increasing mystery for her
family as her decline progresses [9]. Family members encounter the weight of her words and
struggle to balance them against the assumed non-sense of a person living with dementia. Dean’s
heroine becomes immersed in a beautiful interplay of rich memories and the live, fresh world
around her. Marina’s dementia is pictured as an ephemeral openness that causes havoc in the
present but allows Marina to unearth meanings through a creative exploration of her past, and
ultimately a frail but transcendent self-discovery. Dean challenges us to search for a hidden beauty
and mystery within the delicate fragility of narratives of desolation.
Yet other works go even further, presenting dementia as a possible site for genuine
transformation. In Paul Harding’s Tinkers, Howard’s father fades from the world owing to his
dementia, or rather the world fades from him, becoming no more than his dream. Although no
longer solid, but insubstantial his presence endures in the “brief disturbances of shadows or light”
[10]. He seems to be made from “planets and wood, diamonds and orange peel” with the “iron in
(his) blood … once the blade of a Roman plough” [10]. Through this perplexing process, Howard’s
father’s illness becomes more than just a source of sad discomfort for his family; it is also a link to
the mysteries of time, and life’s fecund and fleeting inter-subjective connections.
2. Responding to Disruption
Recent fiction offers a richness of possible responses to the challenges arising for both the
persons with dementia and those around them. Al (The Corrections) sees himself as acquiring
different selves. He becomes at once a rational adult and a “panic-stricken” boy, “thoughtless”
and “crashing” around, searching for a clearing in the confusion [8]. It is this “rational” Al who, in
the book’s final stages, asks his son Chip to end his life. Chip’s pathetic refusal echoes Al’s failures
to act earlier, his clear wish for death triggered and ironically defeated by dementia’s decline.
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Meanwhile, Enid (Al’s wife) recognises that amidst the tempestuous changes of dementia Al
retains a core identifying trait: “(t)he one thing (Al) never forgot was how to refuse.” [8]. Dementia
for Franzen lies within the ecology of illness and complex relationships, but it is also tragic, in its
ironic status as an agent of uncorrectable change, ceaselessly dynamic yet obdurate and mute to
our desires.
“Correcting” dementia with suicide is also a theme in Still Alice. Alice wishes to die but stays her
hand early in the book buoyed by her professional and social worth. Later, self-negation gives way
to a recognition that the fundamental relevance of her experience extends beyond her ability to
remember it. For Alice, remembering gradually becomes less important than the present moment
of experience and connection with those around her and, while not sufficient for all, some of her
family are able to connect deeply with the vibrant, emotionally present person their mother has
become. While these portrayals continue to represent dementia as tragic, they suggest that it is
not limited to loss and devastation, that the person with dementia is not completely annulled and
denuded.
3. Finding Meaning in Loss
There are no more potent investigations into the possibility of finding meaning in dementia
than those conducted by people with the condition. An increasing variety of these are now
available as both as published works and periodic blogs. A forerunner to this tradition was the
dementia auto-narrative of Dianna McGowin. She describes visiting her home town to “touch
again the Diane … who had once been, before she was no more” [11]. McGowin describes her
unfolding response to the exquisite frailty of her memory as her story gradually transforms—
before her own eyes—into the story of a stranger. The connection to one kind of past fades; the
sheer possibility of an embodied voice, eerily perdures. A similar sense of the changing
relationship with self-experience is conveyed by Wendy Mitchell’s elegantly titled blog “Which me
am I today?” and book “Somebody I used to know” [12, 13]. Mitchell discovers that her
relationship with her sense of time is evolving. She feels that her past is lost to her and the
uncertainties of her future make it too confronting for comfort. Mitchell finds herself residing in a
present time, reflecting on the beauty and transience of her momentary experiences. Here her
observation that “… even as our memories fade, it’s not to (sic) late for new ones to be made.”
reminds us of the persistence of self-experience in dementia and with this the possibility of new
meaning and flourishing [12].
Dementia fiction exhorts us to give up the idea of an untouched person residing underneath
behind a sad veil [14]. It shows how dementia touches many beyond those with the diagnosis.
Often, it describes personal experiences – as in the cases of Genova and Franzen – thereby
endowing the works with a sense of deep authenticity. As testaments to the multiple ways the
illness affects the people it touches, and to our ability to make sense, even as darkness is closing in.
Literature written by those who care for those with dementia about their experiences reflects on
similar territory. The deep and existential challenge of this role is often juxtaposed with
revelations of joy, wonder, learning and hope. In the blog “Dementia Diaries: A Journey With
Dementia” Cassandra Jones speaks of her mum’s dementia as a new epoch in the lives of those
around her, everything else is “B.D” (before dementia) when hope was easy to find, but
nonetheless there is wonder, personal growth and joy within sharing this journey [15]. No-one
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denies the tragedy of dementia. What we are in the process of learning is how it can also take us
on a journey of exploration, renewal and growth, where fragile new possibilities can emerge as
the old ones wither away.
When we have moved beyond the caricature of the person with dementia as a monster,
drained of his or her moral content and personhood, there will still be a lot of work to do.
Literature can show us some things—and recognising that persons with dementia are changing
beings with rich experiences arising out of painful loss is an important insight. This perspective
resists the injudicious simplicity of reducing dementia and those with the diagnosis to
dichotomous notions of independence and dependence, illness and non-illness, being and nonbeing or worth and non-worth. The benefits of this kind of engagement with dementia through
literature are not just inter-subjective. Accounts of those with the diagnosis and those who care
for them suggest enhancements in personal appreciation of social identity, interpersonal
connections, healing, and a variety of capacities from their involvement in telling their story [16,
17]. Stories compel both the teller and the audience [18]; exposure to dementia narratives that
subvert monophonic, assumed understandings of this experience as tonally wretched can be
politically and culturally influential [19] and enabling this interchange is an empowering act. The
biomedical discourse likewise has much to gain from a sensitivity to the multifarious, rich and
nuanced representations of the dementia experience in literature. Medicine while responsive to
culture, may recognise a need for deeper consideration of dementia than just a quest for a cure
arising from these perspectives.
How society will manage the increasing numbers of old, and cognitively impaired people, how
we handle our own transitions to the twilight worlds of insight built on the frailty from which no
traveller returns—this is an important ongoing work of culture and medicine, a process with no
easy solutions.
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Abstract
The history surrounding the notion of ‘informed consent’ is provided in the interest of
setting a framework for the emergence of an ethics of aged care. Informed consent
negligence is seen as a breach of duty involving potential litigation through the legal concept
of ‘failure to warn’. Respect for the autonomy of older persons is highlighted as a
cornerstone of care by medical professionals and family members. There remains the
challenge, however, of caring for older people who do not have full decision-making capacity.
Research involving older people creates a range of ethical issues that warrants the use of
best practice principles that respect the autonomy, integrity, dignity and safety of older
participants. The use of restraints as part of aged care is demonstrated to have implications
for infringements of human rights. While promoting the importance between
communication and ethics of care, a case is made for the adoption of a person-centred
approach that acknowledges both the autonomy and personhood of older people. In
relation to the quality of aged care and safety, the message for all caregivers is to ensure
that all decisions large or small incorporate a genuine mix of ethical reflection, avoidance of
unnecessary risks and prudent judgement that leads to the most beneficial course of action.
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1. Introduction
In terms of aged care, the concept of long-term care includes a broad range of health care
support services that are required by older people with chronic illness or disability over a relatively
long period of time. Obson and Bogenschneider [1] indicate that long-term care involves support
for people suffering from a range of debilitating medical problems that include arthritis, paraplegia,
dementia related disorders, traumatic brain injuries and chronic mental illness. In the present
situation, the definition of long-term care has been aligned with the approach taken by the World
Report on Ageing and Health – “The activities undertaken by others to ensure that people with or
at risk of a significant ongoing loss of intrinsic capacity can maintain a level of functional ability
consistent with their basic rights, fundamental freedoms and human dignity” [2]. Long-term care
can range from aging in place (growing old at home), residential facilities, assisted living nursing
homes, continuing care retirement communities and other residential facilities. It is important to
understand that the majority of older people are not destined to need long-term care. However,
with increasing age, the prevalence of long-term care increases dramatically [3].
Future planning initiatives for the provision of long-term care for the aged must involve
consideration of a complex array of dynamic factors involving economic restructuring and
resource allocation, changing family patterns, migration trends and resultant ethnic composition
and policy developments, all of which along with other domains of social life can be expected to
impact the shaping of the long-term aged care system [3-5]. Deloitte Access Economics [6] in a
report on the future workforce and skills requirements in the Australian aged care sector indicate
that with “advances in medicine and patient care mean that continuous training and skills
development are necessary in the aged care workforce” (p. 33). Historically, it is interesting to
reflect on the work of Goffman [7] in his work on ‘Asylums’ and his sociological concept of “The
Total Institution” described as “a place of residence and events where a large number of likesituated individuals, cut from the wider society for an appreciable period of time, together lead an
enclosed formally administered round of life” (p. xiii). Such living arrangements were eventually
challenged due to major infringements on inmate autonomy and human rights abuses. The
important question to ask is-How far have we improved with respect to quality of life outcomes
for older people residing in long-term care facilities or those in receipt of home based care?
Goodman [8] in her critique of the Goffman essays offers the following perspective which must
surely challenge current approaches to aged care practices “Asylums may have been demolished
and the care of vulnerable adults transferred to community settings. However, we may wish to
reflect upon the degree to which the social processes of total institutions also lie in ruins, to be
replaced by respect, dignity, autonomy and beneficence” (p. 81). For Bolig et al. [9] the nursing
home setting presents a complex array of ethical issues involving insufficient resources, resident
autonomy, use of restraints and decision making regarding end-of-life care.
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It is one thing to advocate ethical care of the aged but this must necessarily be balanced with
the reality that long-term care operates in a social, economic, political and medical framework.
Equally important is to understand that “good caregiving is not possible without good social
policies, adequate economic resources, and competent doctors and nurses who see caregiving as
a vocation” [10]. According to Elliot [11] the four key principles that inform ethical health care in
the context of Western philosophy are “autonomy, beneficence, nonmaleficence and justice” (p.
326). This essay is particularly focused on giving critical attention to the relationship between
‘good health practice’ and informed consent, autonomy and paternalism. In particular, there exists
the theoretical and practical challenges surrounding the provision of an ethics of care approach as
part of a humanistic model for culture change in aged care that promotes genuine opportunities
for choice, voice and decision making by older people. The failure to listen to older people
involved in accessing health care services has been shown to impact on their well-being [12].
The important consideration for health professionals and family caregivers is to fully appreciate
that applied ethics for older people is about how they wish to be treated and the extent to which
they are allowed to make their own decisions. It is also important to recognize and appreciate that
for all health practitioners their professional work constitutes an existential process in which their
respective work based worlds and consequent actions and practices are often impacted by a
complex mix of ethical and moral challenges. The task of engaging professional practice with the
spirit of applied ethics is well formulated in the following statement by The President’s Council on
Bioethics [10]:
To think about ethics is to think about the goals we pursue for ourselves and others (the
good); about the actions we do (the right); and about the sort of people we hope to be (our
character). Each of these aspects of ethics is important, and each makes its claim upon us. (p.
100)
2. Understanding Informed Consent
The historical development of informed consent can be traced back to the Nuremberg Code
which was created following World War 2 and resulted from the inhuman experiments conducted
during the time of Nazi Germany [13]. Later the Belmont Report [14] advanced the ethical
standards including the rules and regulations associated with obtaining a legally based informed
consent which first requires that the patient / research participant receives the correct
information while at the same time is able to understand the information before providing his /
her informed consent concerning biomedical and behavioral research. Van Norman [15] explains
that in fact it was France and then the US that predated Nuremberg in setting “legal precedents
enforcing patients’ rights” (p. 38). The Australian based Victorian Charter of Human Rights and
Responsibilities Act 2006 [16] states that informed consent in relation to medical treatment “must
be voluntary and the person concerned must have been given sufficient information for an
informed decision to be made. This would include information such as the nature of the person’s
condition and the treatment options available, including explanations of possible risks, side effects
and benefits of the treatment” [17]. While the informed consent process is a very important
approach for protecting human subjects involved in research or medical treatment the rules and
regulations are not always followed according to the legal informed consent process [18].
Escobedo et al. [19] argue that neglecting the importance to behave ethically at all times when
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engaging participants in research or performing medical interventions represents a failure of
professional responsibility to promote “the rights of participants’ as autonomous beings to ensure
that they are treated with justice, beneficence and respect” (p. 7). Nijhawan et al. [20] point out
that in relation to clinically based studies that “Conventionally informed consent is thought to be
in terms of the documents signed and dated by participants, setting forth the purpose, benefits,
risks and other study information necessary to allow the participants to make an informed and
voluntary decision to participate in a clinical study” (p. 134). The preceding researchers also draw
attention to the need for clinicians to regularly assess consent capacity in each older patient due
to the likelihood of fluctuations in his / her overall health status.
It is well to remember that informed consent is related to the legal concept of “failure to warn”
[18, 21]. According to the Consumers Health Forum of Australia [17] “Informed consent is a key
concept in the provision of health care which has ethical, legal and practical dimensions” (p. 1).
Most importantly, researchers and health care professionals need to fully understand and
appreciate the relationship between informed consent and communication as applied to the
provision of direct health care and / or involvement in research which does not at the time involve
a health intervention treatment. In other words, researchers and health care personnel need to
give due consideration to the what, and why, and when and how and where and who of
information given to older individuals participating in either research projects or those older
people who are confronted with the need for medical treatment ranging from minor to major
interventions. LaRusso [22] makes the telling point that communication is a complex mix of the
verbal and the nonverbal which includes “the factors of time, space, form and action” (p. 5). From
an ethical perspective, informed consent forms an essential component of the moral right of
individuals to autonomy over their own bodies and is based upon the principle of free agency [23].
In essence, the concept of consent is based upon the principle of patient autonomy which is the
cornerstone of basic human rights [24]. The Victorian Healthcare Association [25] supports the
preceding stance with the following argument “When the principle of autonomy is used as the
basis for informed consent, consent is required because it helps clients right to self-determination”
(p. 2).
O’Neill [26] claims that while it is an illusion to expect wholly specific consent from a patient,
the point must be understood that the purpose of consent procedures “is to limit deception and
coercion, they should be designed to give patients and others control over the amount of
information they receive and opportunities to rescind consent already given” (p. 4). It is not
difficult to understand that when an older person or their caregiver is receiving information on an
impending medical intervention that they may experience high levels of anxiety and confusion
“due to being kept so busy gathering or being exposed to information they have no time left to
think about it, play with it, make valuable associations between and among the various bits stored
away” [22]. For LaRusso, there are far too many instances of people having insufficient ‘soaking
time’ or that required to convert information into an acceptable level of understanding “is a
missing ingredient in the schedules of bad teachers, bad lovers and bad communicators in general”
(p. 9). The preceding viewpoint applies equally to health care professionals who often shortchange patients on essential information due to busy work based schedules or in some cases
through outright indifference to patient needs [27]. The consequences emanating from nonadherence to the ethical requirement for informed consent can result in a range of problems
whereby “At an individual level, poor informed consent processes can result in consumers
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undergoing unnecessary treatment and incurring a preventable harm” [17]. Failure by an older
patient to comprehend information from a clinician can result in the signing of a consent form
even though the individual may not fully understand the benefits, harm, and risks related to the
proposed treatment. Graham and Brookey [28] in their paper “Do Patients Understand?” make the
following salient point:
Individuals with limited health literacy are at risk for error and poor health outcomes. They
have trouble understanding medication instructions, appointment reminder forms, informed
consent, discharge instructions, and health education materials. This leads to lack of
adherence to medication regimens; missed primary care appointments, laboratory tests, and
referral appointments; and lack of proper health self-management. (p. 67)
The ethical value of informed consent is that it lends support to the maintenance of individual
autonomy by including the following features: 1) The individual is competent to make a personal
decision on the information provided 2) The individual has received adequate and relevant
information 3) The individual gives every indication that he / she understands the information and
feels quite comfortable to ask questions for clarification and 4) The individual makes his / her final
decision voluntarily [29, 30]. Christensen et al. [29] provide a measure of understanding in relation
to the challenges associated with seeking ‘informed consent’ in the older population:
Ensuring that the process of informed consent occurs adequately for all the individuals it is
important but difficult for clinicians and researchers alike. How informed someone becomes
through “informed” consent depends on several issues, such as how well the information is
presented, whether the recipient is hampered by mental or sensory impairments, the
emotional tone of the situation, and the rapport with the examiner. (p. 353)
It has to be accepted that there are a number of circumstances where a person may be unable
to provide informed consent that includes situations requiring immediate emergency treatments,
the case of a patient with cognitive decline resulting from Alzheimer’s disease, drugs, depression,
stroke and major mental illness. Informed consent also supports the philosophical concept of
consumer directed care (person-centred care) which allows the older patient to play a major
decision-making role in contrast to the traditional doctor led model. Consumer directed care in
Australia provides the opportunity for advance care planning where an individual can make
decisions about his / her future by putting things in place in order that his / her choices will be
known and acted upon if his / her decision making-capacity is ever compromised by a serious
accident, major illness or memory loss through dementia related problems [31]. Advance care
planning offers a range of benefits that promote a) the opportunity for an older person to think,
discuss and document his / her wishes / preferences / choices in relation to end-of-life decision
making b) initial and ongoing conversations between an older person / patient, their families and
health professionals c) planning ahead for potential deterioration in future health status and d)
formalization of advance care planning when a person is still in good health [32]. Bollig, Gjengedal
and Rosland [33] proffer the view that advance care planning “should be offered to all cognitively
able nursing home residents” (p. 456). Carr and Luth [34] provide a valuable exposé on
contemporary issues and future directives surrounding advance care planning.
Wicclair [35] reporting on the issue of decision making capacity provides the following
perspective on the function of competency: “That function is just and foremost to sort persons
into two classes 1) those whose voluntary decisions … must be respected by others and accepted
as binding and 2) those whose decisions even uncoerced will be set aside and for whom others will
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act as surrogate decision-makers” (p. 102). An Australian publication by Queensland Health [36]
Guide to Informed Decision-Making in Healthcare states “Performed well, the informed decisionmaking process builds trust, prevents harm and reduces surprise and distress if complications or
adverse events occur” (p. 1). The best model of informed consent is one that is process oriented as
explained by Lidz, Appelbaum and Meisel [37] “The process model, … tries to integrate informing
the patient into the continuing dialogue between the physician and the patient that is a routine
part of diagnosis and treatment” (p. 1385). First and foremost, informed consent is primarily the
practical and ethical application of respect for persons undergoing medical and /or health related
interventions. All health care professional might well heed the following note of concern offered
by LaRusso [22]:
Very often, too often, the communicator contradicts or compromises the act of sharing by
offering it in an atmosphere which carries an impression of carelessness, friction, insincerity
and indifference, which the listener correctly reads as a true representation of the speaker’s
thought and feelings. (p. 13)
3. A View on Autonomy
Autonomy relies on the informed consent process, and is at risk, if the information provided for
decision making is vague or limited because the ‘doctor knows best’. Welford [38] informs us the
word autonomy can be traced back to the Greek language ‘automonia’ which means living by
one’s rules and when fully translated means ‘self-rule’. Koppelman [30] adds to the preceding
perspective by suggesting that “Autonomous decisions are decisions that reflect the self who
makes them” (p. 65). Perhaps it is worthwhile to capture the traditional ideals of autonomy as
expressed by Agich [39] as inclusive of “independence and self-determination, the ability to
rational and free decisions, and an ability to accurately assess what constitutes the individuals own
best interest” (p. 1). Kingsley and Johnson [40] proffer the view that when community health care
workers are confronted with the dilemmas of elder abuse that efforts to resolve each particular
case should be considered under the conceptual headings of autonomy, no harm and justice.
Grosse [41] suggests that autonomy can be under threat by illness which has more likelihood of
occurring for older people requiring long-term care. While Grosse does not specify the type of
illnesses that undermine autonomy he does indicate that doctors often believe that a patient’s
independence and freedom can be compromised by the effects of disease. Grosse also argues that
when we talk of autonomy that we need to realize that “there will be periods of “situational
dependency” such as bereavement, unemployment, illness, or hospitalization” (p. 7). Hesse [42]
provides a balanced perspective on the continuum of dependency versus independence “A
developmental perspective helps us face the reality that dependence is an essential characteristic
of humanness” (p. 2045). The concept of autonomy as ’independence’ is somewhat paradoxical
and seemingly unrealistic in terms of practical application when dealing with those older people in
long-term care who display cognitive decline and levels of frailty that require increasing assistance
with activities of daily living [43]. Concern for the autonomy of older people might well reflect
upon the following viewpoint expressed by Machielse and Hortulanus [44]:
For future generations of older adults, a good balance between independence and
connectedness is crucial: only then can they fully enjoy freedom, and at the same time feel
safe and protected in the face of limitations and adversity. (p. 135)
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In reality, autonomy is best understood as a dynamic mix of independence, interdependence
and dependence with each factor waxing and waning over the lifecycle. Just as new born babies
are totally dependent at birth, so too will dependency dominate for some severally disabled
persons including increasing numbers of long-lived older people requiring long-term care.
Schermer [45] argues that there will be those older people who “trust their physicians to make the
right decision because they are more confident in the physician than they have in themselves” (p.
176). Hesse [42] in her critique of Agich’s 1993 text Autonomy and Long-Term Care emphasizes
how Agich “proposes that a positive concept of autonomy remain the primary ethical value in
long-term care, but he believes it must be grounded in the world of the patient, not the ivory
tower of the thinker” (p. 2045).
There is a danger that when attempting to understand the notion of autonomy that we remain
culture centric. Elliot [11] in her paper Health Care Ethics: Cultural Relativity of Autonomy raises
challenges concerning cultural competence where health professionals need to understand the
health beliefs, values and practices of cultures different from their own [4, 5, 46, 47]. Today the
study of the meanings and practice of individual autonomy must go beyond the traditional view
held in English speaking countries. Cultural psychology helps us understand that some cultures do
not necessarily give priority to individual autonomy. Respect for cultural diversity allows for the
creation of a distinction between individualism and collectivism regarding the notion of autonomy.
Dell'Osso [48] a strong advocate for cultural sensitivity in modern day healthcare argues “many
different cultures like to be informed and demand involvement from their support system, which
usually is family and friends to help dictate a better care plan for the patient” (p. 22). Stewart et al.
[49] illustrated this point of view nearly two decades ago “For some cultures, involving the
patient’s family in treatment decisions is the norm; clinicians may need to take into account their
patients’ views on this topic” (p. 319). Kara [50] demonstrates that in the case of Turkey that
versions of autonomy and individual informed consent currently exist in accordance with the level
and involvement of emotional family togetherness with respect to decision making on healthcare
matters [51]. The need for cultural sensitivity in patient care is made quite clear by Dell'Osso [48]
“Culture expresses and interprets conditions of health and illness differently. Therefore, if patients
request for involvement of their family in assisting them in healthcare decisions as their cultural
norm, providers should be respectful of this, and carry out professional decisions with keeping
them in mind (p. 22).
Schermer [45] in her book “The Different Faces of Autonomy” provides valuable insights on a)
the concept of autonomy and the principle of respect for individual autonomy b) philosophical and
ethical perspectives on autonomy c) empirical research surrounding hospital practice and d)
medical decision making and e) the physician-patient relationship. Schermer [45] argues that to
hold fast to a single comprehensive definition of autonomy is not the real purpose of ethical
understanding and analyses. For Schermer “Autonomy is best understood as an umbrella notion
that can cover different aspects” (p. 180). Schermer shows that in recent times there has emerged
an ‘ethics of care’ within the debate surrounding autonomy leading to the introduction of “two
important aspects of the human condition –interconnectedness and vulnerability” (p. 9). In other
words, for Schermer, the notion of substantive autonomy ignores the reality that people at some
time or another are not entirely “self-sufficient but also vulnerable and needy” (p. 9). While
Schermer is a staunch advocate for fostering respect for patient autonomy in hospital practice, she
nevertheless contends “The main issue in discussions about autonomy as a character ideal seems
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to be the tension between substantive independence, and the dependence on and connection
with others” (p. 10). Rodriquez-Osorio and Dominguez-Cherit [52] reporting on a review of the
literature on medical decision making, show that while there exists a strong emphasis on
respecting patient autonomy [53] there are some experts who simply do not hold steadfastly to
this principle [54, 55]. In particular, the preceding review highlights that ‘moral pluralism’ is
particularly prevalent in multicultural societies. The message for health professionals is that when
dealing with older people, it is more important that they are at all times respected and treated
with dignity as well as being provided fair and realistic opportunities to make their own decisions.
Stirrat and Gill [56] provide a challenge to the dominant notion of individual autonomy in bioethics
by suggesting that based upon accumulated experiences relating to ethics in medical practice that
a “review of the operational definition of patient autonomy is required for the twenty first century”
(p. 127). Perhaps there is some practical wisdom in an earlier perspective offered by Agich [39]:
Rather than agree for a core or essential definition of autonomy, it would be best to
acknowledge that the meaning of autonomy is irremediably context dependent. (p. 6)
4. The Threat of Paternalism on Informed Consent and Autonomy
Older adults are the subject of a range of damaging stereotypes and assumptions such as ‘older
people have declining capacities and are generally incapable of making decisions that protect their
overall well-being’. This assumption provides an easy application of paternalistic actions from
health professionals and family caregivers. Unfortunately, paternalistic actions often occur from
well-meaning caregivers who fail to recognize that they are removing the opportunity for patients
to make their own choices [45]. Paternalism when examined in a medical, nursing or family
context can be explained as a caregiver undertaking ‘benevolent decision making’ in another
person’s best interests. Moral philosophers tend to agree that a competent person’s decisions
should never be overridden even for what is often justified as being for a person’s own good [57].
According to Rodriquez-Osorio and Dominguez-Cherit [52] “Paternalism comes from the Latin
pater, meaning to act like a father, or to treat another person like a child” (p. 709). The intentional
or unintentional overriding of a person’s competently made decisions are a direct infringement on
autonomy with implications for self-esteem, self-respect and wellbeing. Rodriguez-Osorio and
Dominguez-Cherit argue that paternalism can significantly jeopardize the level of informed
decision making which can lead to a situation whereby a shared approach to decision making can
be ethically compromised. It is to be noted that Smebye, Kirkevold and Engedal [58] argue that in
the case of caring for a person with advanced dementia that paternalism can be justified within an
ethics of care drawing upon the principles of beneficence and non-maleficence. Schermer [45]
identifies the dilemma facing medical professionals in relation to paternalistic intervention “In
ethical theory, the tension between respect for the right to self-government and respect for or
promotion of well-being is conceptualised as the problem of paternalism” (p. 14).
Of course, in situations where a patient’s decision-making capacities are seriously compromised,
paternalistic intervention is warranted, particularly in situations relating to hygiene, nutrition and
medication. When caring for an older patient it is best to adopt what is a respectful and ethical
approach, simply ask the patient what they would like to happen in terms of meeting their
preferred needs and wishes whether large or small. Heidenreich et al. [59] speak of the need to
acknowledge the patient as a susceptible human being and therefore make every effort to respect
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the patient’s autonomy by application of the concept ‘relational autonomy’ which fosters a
genuine attempt to solicit an understanding of his/her needs and wishes at the time. Davidson [60]
provides an important ethical perspective on the primary essence of geriatric patient care which
“lies in the capacity of an interdisciplinary team to view the aged patient as a dynamic, whole
individual; to view him or her as a physical, psychological, spiritual and social being” (p. 182).
According to Buchanan [61] paternalistic intervention in the area of public health involves a
different ethical focus in contrast to what is required in clinical medicine “Whereas medicine
focuses on individual health, public health is concerned with the health of the entire population.
Thus, in contrast to the fiduciary duty to the individual patient found in clinical medicine, public
health ethics is founded on societal responsibility to protect and promote the health of the
population as a whole” (p. 15).
5. Involving Older People in Research: Ethical Considerations
Population aging is leading to increasing demand for more evidence based research into the
vast array of aging issues which can be very useful for informing policy and practice outcomes. The
point must be made that aging research is not limited solely to frailty, disability, poor health and
aged care. Today there is a call for both multidisciplinary and interdisciplinary research on aging
issues that involve such areas as economic development, environment and climate change, health
promotion and health literacy, intergenerational relationships and solidarity, planning and
development, tourism, housing, transport, leisure and recreation, elder abuse, family caregivers,
older drivers, older workers and technology. Irrespective of the area chosen for research involving
older human subjects the message should be that all research should be conducted using ethical
approaches that include a) strict adherence to the requirement to only do good, and the duty to
avoid harm b) ensuring that research is confidential and that the research participant’s privacy is
always respected c) ensuring without exception that informed consent has been obtained from
everybody participating in a research project and d) identification of individuals and / or social
groups that are deemed vulnerable or at risk with subsequent steps taken to protect their
interests and overall well-being. A specialist research ethics guidance paper on research involving
older people by the University of Sheffield [62] provides the following best practice principles
relating to either the representation or exclusion of older people:
 Studies of the adult population that exclude older people only for convenience sake are
unscientific and unethical.
 Research that seeks to establish the circumstances, preferences and views of older people
by asking carers or surrogates is bad science and unethical.
 Research that seeks to represent the circumstances, attributes and opinions of all older
people should address the group’s wide age range; this may require age-stratified sampling
or other approaches to ensure a sufficient sample of the oldest groups. (p. 1)
Any effort to build a robust and ethical research culture on aging must first ensure the
establishment of an ethics committee including guidelines on confidentiality and informed
consent. Researchers should from the outset establish protocols that protect and safeguard the
privacy, confidentiality, autonomy and integrity of all research participants. Safeguarding
information obtained from a research participant is a key part of the research process and is an
essential component in the relationship of trust and respect between researcher and participant.
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The publication of research findings should not include enough information that a participant can
be identified. Failure to honor the principle of confidentiality can result in a range of negative
consequences that may impact the health and well-being of the older research participant
including close family members. While researchers may promise to uphold the principle of
confidentiality to an older participant this may for example present an ethical dilemma when
during the course of a research project the older person reports experience with institutional
abuse. Thus, researchers must address the ethical issues that arise when withholding information
could leave an older person in serious jeopardy [63, 64]. Staff working in aged care facilities
wishing to undertake patient based research usually do so in partnership with a university where
an ethics committee is a mandatory component of all research undertakings. However,
institutions other than universities may establish their own ethics committees which must adhere
to standard guidelines and regulations. Terminology is an important consideration in research and
along with particular forms of jargon needs to be avoided [65]. Equally important is the need to
avoid assumptions such as all older people are generally frail, disabled and showing signs of
decline in cognitive capacity. It is critically important that clear communication between
researchers and older people including any community or institutional groups is essential in order
to ensure that research outcomes are achieved professionally and ethically across all stages of
research.
Experience shows that areas of aged research that present high level ethical challenges in
relation to obtaining informed consent are more likely to occur in situations where older people
are a) dependent on informal and /or formal caregivers and b) known to have diminished
cognitive capacity. The preceding situations challenge researchers to find ways to obtain the trust
and sustained cooperation of informal family caregivers or formal caregivers who have medical,
nursing and social care responsibilities [62]. Under the ethical principle of justice there exists a
duty to publish and share research findings with all relevant parties that assisted with the initial
and ongoing research process including all research participants. As a consequence, on completion
of research there remains the ethical challenges relating to a) the translation and dissemination of
findings to all those who took part either directly or indirectly and b) the translation of research
findings into practice and policy [66-68]. While not part of a standard approach for the translation
of research findings there is the ethical challenge of translating research findings into an
appropriate summary format for general public understanding and comprehension [69, 70].
6. Aged Care: The Ethical Challenge of Dementia
While it must be understood that people with Alzheimer’s disease have been able to make
decisions for themselves prior to the onset of the disease, the progressive nature of dementia
gradually diminishes the capacity of those inflicted to make some or all decisions on their own.
The progressive decline in capacity to make decisions presents major problems associated with
autonomy as well as achieving proper informed consent. It is important to recognize, however,
that while not all nursing home residents suffer from Alzheimer’s disease or other dementia
related disorders they may suffer from cognitive impairment due to a range of debilitating health
conditions that include frailty and multi-morbidity [71]. In terms of dementia care Kane [72]
argues that genuine efforts are required by caregivers whether formal or informal to give due
consideration to “what constitutes a reasonable quality of life for people with dementia.” and the
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all too frequent urge “to protect, to regiment, and to sequester such individuals” (p. 303). The
issue for caregivers of older people with dementia is to understand that there still exists a basic
need for self-determination. “The challenge therefore is to relate to a person who used to be there
to the person who is there” [73, 74]. Higgs and Gilleard [75] in their text Ageing, Dementia and the
Social Mind are strong advocates for fostering the belief that personhood remains in dementia
and that it should be respected and supported in both theory and practice. Ray [76] an advocate
for social justice outcomes for “at risk” older people argues that health service practitioners
should “promote the commitment that older people with high support needs have the right to
personhood and citizenship being upheld, supported and defended” (p. 149). Sabat and Harré [77]
in an examination of the self in people with Alzheimer’s disease indicate “The primary cause of the
loss of self is the ways in which others view and treat the Alzheimer’s sufferer” (p. 443). Kitwood
and Bredin [78] argued that dementia care required attention to the psychological task of
protecting the sufferer’s personhood. Sabat [79] in his book “The Experience of Alzheimer’e
Disease” signals quite clearly “In some ways, this book represents a paradigm shift in that the
person is seen as the subject of study rather than as the object of study” (p. ix). Caddell and Clare
[80] reporting on their work with people with Alzheimer’s disease showed that “participants were
in a state of flux, experiencing both continuity and change in their sense of identity simultaneously”
(p. 379). Recent work on deep brain stimulation on people with early-onset Alzheimer’s disease is
indicating that while further research is recommended there exits potential for positive effects on
identity [81]. Siegel, Barrett and Bhati [82] argue that investigators undertaking deep brain
stimulation experiments on people with Alzheimer’s disease must face up to the ethical challenges
with “particular attention to elements of subject enrollment and informed consent” (p. 429). For
Viaña, Bittlinger and Gilbert [83] future trials on deep brain stimulation for people with
Alzheimer’s disease should ensure that “patients will not experience avoidable forms of harm
should they be enrolled in these experimental trials” (p. 289).
Robison [84] outlines a valuable range of creative interventions to assist with the varied
circumstances faced by people with dementia and their respective caregivers. In particular, the
work by Fredriksen-Goldsen, Jen, Bryan and Goldsen [85] on the marginalized and growing
segment of the older population is particularly important for its focus on the risks factors
associated with lesbian, gay, bisexual and transgender (LGBT) older adults. In terms of the
possibility of an individual entering an aged care facility in the future the choice may be to select
what Brownie [86] describes as ‘The Eden Alternative’ which “is a model for culture change in aged
care that aims to enrich the lives of all whom live and work in residential aged care facilities” (p.
63). Brownie highlights that the guiding philosophy for the preceding model of aged care aims to
provide an environment that both empowers and respects the right of older people to “fulfill their
right to construct and pursue meaningful lives” (p. 63). Culture change in residential care facilities
requires leadership committed to improving the quality of life for aged care residents [87].
According to White-Chu et al. [88] “The process of culture change in long-term care involves a shift
in philosophy and practice toward resident-directed, consumer-driven health promotion and
quality of life. Fundamental to this shift is a focus on the importance of the relationship between
the resident and direct care staff” (p. 309).
With increasing pressure in Australia from governments both state and federal to provide
innovative models of residential aged care ‘The Eden Alternative’ represents an innovative
approach that endeavors to support individual autonomy and decision-making ability. Needless to
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say, the preceding care model will require new educational approaches and resource allocation
that prepares staff at all levels of operation to adopt an ethics of care that is based on the
principles of person-centred care that respects individual autonomy [87, 89-92]. It is to be noted
that the concept of ‘person-centred care’ is used interchangeably with ‘patient-centred care’ [93,
94]. Mills and Asbridge [95] in their work on the current place of person-centredness in health and
social care services provide the following viewpoint on the situation:
Indeed, despite the inexorable rise of the patient as a sovereign consumer of health and
social care services, with all of the powers and privileges such a status technically affords, the
ability of patients to act as prime movers of patient-centered change within care systems has
remained largely underexplored, if not, by default, disallowed. (p. 1)
Koppelman [30] draws attention to the relationship between human dignity and autonomy and
in the case of people with Alzheimer’s disease provides an important mandate for caregivers to
not only focus on the whole person but to also understand “If a surrogate is to make decisions
that are in the spirit of the patient’s autonomy, the surrogate must determine the self in the
absence of that self’s capacity for self-determination” (p. 66). The approach proposed by
Koppelman requires that surrogate decision making requires efforts to combine understandings of
the patient’s previous self or the ‘then self’ with the existing or ‘now self’. For Koppelman “By
focusing on the whole self we at least strive to do justice – even if our, as of now limited capacity
may cause us to fall short” (p. 82). The challenge to work with the whole person will require a
genuine effort to understand the patient’s life story. The aged of the future will no doubt be more
in tune with what they would like to occur with respect to their future needs which in turn can
help to provide loved ones with how they would like decisions to be made on their behalf should
they lose their capacity making ability. There is no perfect formula or personality profile for those
taking on the difficult and onerous role of caregiver for a person with Alzheimer’s disease. In light
of the uniqueness of each caregiver situation and circumstances it is well to reflect upon the
following perspective offered by The President’s Council on Bioethics [10]:
It is precisely because caregivers are not saints that we need to ensure that certain moral
boundaries are firmly in place and that the necessary freedom to act exists within a social
world where certain kinds of actions are unthinkable because they are ethically out of bounds.
And it is precisely because of the heartache that accompanies seeing those we love, suffer
the ravages of dementia that we need to guide compassion with ethical reason, so that our
compassion does not unwittingly lead us astray. (p. 99)
7. The Use of Restraints: A Key Ethical Issue
The use of restraints to control difficult or troublesome patients in aged care facilities warrants
attention. A person-centred focus offers a restraint free approach leading to a way of thinking and
behaving that preserves the human rights of a person. Unfortunately, all too often, the use of
restraints of one kind or another becomes a response of first choice rather than a last resort [96].
The three common forms of restraint used on older people are 1) Physical restraints- designed to
restrict or control movement and /or behavior 2) Chemical restraints- involves the use of
medication(s) to calm, modify and control behavior and 3) Environmental restraints-applied to
change, restrict or modify a person’s immediate surroundings in order to confine movement to a
limited spatial setting. Weiner, Tabak and Bergman [97] suggest that more often than not, the use
Page 79/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902055

of restraints, are for the benefit of the caregiver and institution rather than for the patient’s
benefit. Wang and Moyle [98] report that there is no scientific evidence that shows that the use of
physical restraints protects a nursing home resident against harm or injury. Cotter [99] in terms of
using physical type restraints concludes “Physical restraints should be eliminated as an
intervention in older adults with dementia because they are also very likely to cause acute
functional decline, incontinence, pressure ulcers and regressive behaviors in a short period of time”
(p. 80). Scheepmans et al. [100] provide insights on the use of restraints on older people receiving
home based care with implications for the development of support interventions to help informal
caregivers to reduce the use of restraints in home care settings.
The use of any restraint must always be a last resort after exhausting all reasonable alternative
management options. The inappropriate use of a restraint has legal implications, and as a
consequence, it is always wise to consult with the resident or their legal representative and / or
primary family caregiver and should take place as soon as possible prior to the application of a
restraint [101]. According to the Australian Department of Health and Ageing [102] the use of
restraints represents an infringement on human rights and for clarity purposes offer the following
definition of a restraint free environment:
A restraint free environment means no words, devices or actions will interfere with a
resident’s ability to make a decision or restrict their free movement…The use of restraint
confronts a resident’s rights and dignity and, in some cases, may subject the resident to an
increased risk of physical harm. (p. 41)
8. Conclusions
In light of the preceding discussions surrounding older people and informed consent, it might
be useful to consider whether or not the following statement by Sugarman, McCrory and Hubal
[103] presents a major ethical challenge for modern day societies “Although there is broad
agreement about the need for informed consent, there is also some uncertainty about how-or
whether-we achieve meaningful consent in practice” (p. 517). In the interest of protecting the
rights of older persons there must be serious efforts undertaken to develop and implement
modern day policies and procedures to ensure quality assurance outcomes in relation to gaining
informed consent from members of the older population. While policy formulation of the right
kind is an important first step nothing really changes unless it is fully embraced in practice. In
particular, clearly defined standards including regular audits of relevant healthcare institutions
should become mandatory in order to protect the autonomy, dignity and rights of older people.
An area of special ethical and moral concern within the context of aging and long-term care is
associated with end-of- life decision making. Over two decades ago Kearl [104] proclaimed that
there was a silence about death and dying in gerontological circles. A case can be made that even
today there exists a lack of serious conversations about the place of ethical thinking and practice
in relation to death and dying. Surely, the spate of gerontological literature on aging well in
contemporary society should also promote a humane focus on dying well [105-108]. According to
Carrese and Rhodes [109] end-of-life decision making involves a complex mix of psycho-social
issues, unforeseen ramifications and a heightened potential for negative consequences for the
dying person, family members and medical personnel [110]. Chochinov [111] offers a framework
for exploring how ‘dignity-conserving care’ can assist a patient to die with dignity. Recent research
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by Bollig et al. [9] and Bollig [71] highlights the ethical challenges surrounding decision-making and
end of life care in nursing homes. Cartwright [112] argues “Health professionals need to
understand the fears and concerns of their patients, their preferred place to die and to respect
patient autonomy” (p. 57). Cartwright also identifies the need to activate changes in the
professional preparation of health professionals associated with management of pain and end-oflife decision making:
There is an urgent need for increased and improved training of health professionals in pain
management and palliative care, and for the development of practical, ethical policies and
guidelines with respect to withdrawing / withholding life sustaining treatment. (p. 57)
The time has arrived where strong collective advocacy efforts need to be initiated to formally
articulate specific human rights for older people such as autonomy, independence and ethics of
care that in turn are used to define the duties and responsibilities of families, governments,
researchers, and health professionals involved in the care and provision of medically related
services for the aged. Pearce et al. [113] highlight the shortfall in appropriately trained clinicians to
deal with the increasing numbers of older people requiring surgical interventions later in life. This
preceding challenge has obvious ethical and moral implications requiring attention and resolution
by the medical profession and allied health care professionals. The ethics of medical and health
care apply to all age groups, and as such, medical and nursing education systems have a moral and
ethical responsibility to address any expected shortfall in the availability of appropriately trained
personnel to care specifically for older people. The Institute of Medicine [114] in the United States
of America in the publication ‘Retooling for an Aging America’ draw attention to the need to
initiate new strategies and education programs to build the future health care workforce to
provide for the expected increase in the number older people seeking medical care and treatment.
The moral and ethical health care challenge for the future is aptly expressed by Wyman, ShiovitzEzra and Bengel [115] “As the “third age” has been extended through longer average lifespans, so
too are older persons living with more chronic and acute health problems and relying on care
through the health system to maintain functioning and prolong life” (p. 194). Arai et al. [116]
provide valuable insight into the provision of ethical aged care in Japan which has planning and
resource implications for societies worldwide. Stone and Harahan [117] offer the following four
principles in support of effective and ethical approaches for improving the long-term care
workforce serving older people:
(1) Conventional rules of supply and demand and traditional sources of labor cannot be
counted on to resolve future workforce shortages.
(2) To compete for and properly develop workers, long-term care must be recognized as a
distinct sector within the larger health care sector.
(3) Workforce roles and responsibilities must be responsive to a new array of service delivery
models and to the increasingly complex and diverse needs of clients.
(4) The competencies that are needed to work in the long-term care field must be defined and
put into practice before careers in long-term care can be widely recognized as worthy, and
workers accorded a status equal to that of their peers employed in acute and primary care (p. 109).
In the care of older people, it is well for caregivers (Informal and formal) to reflect upon the
following advice offered by Weston [118] “We need to know that what we see as good actually is
good in that the client gains without undue stress, (autonomy and justice)” (p. 240). The real
danger for caregivers is that what they see as being good for their needs is not necessarily so for
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the care recipient. Dohmen [119] offers a clear perspective on the notion of care ethics “The main
point of care ethics is not what you are living for, but with whom and for whom. It is an ethics of
responsibility” (p. 39). With the preceding thoughts in mind the aim should be to undertake the
task to continually recognize, respect, enhance and protect the autonomy and dignity of older
people who may for whatever reason require our assistance in research projects and / or be a care
recipient of acute or long-term care. Francis Peabody [120] in an address to medical students at
Harvard University provided a clear and unequivocal statement on patient care:
The good physician knows his patients through and through, and his knowledge is bought
dearly. Time, sympathy, and understanding must be lavishly dispensed, but the reward is to
be found in that personal bond which forms the greatest satisfaction of the practice of
medicine. One of the essential qualities of the clinician is interest in humanity, for the secret
of the care of patient is caring for the patient. (p. 48)
Both now and in the future, it will be incumbent upon all of us to reflect upon the gravity of the
challenges that are part and parcel of caregiving for those older members of society who have
become vulnerable by the passage of time. In so doing, it seems reasonable that each of us in the
confines of our own existential space attempt to address the question “What are the basic ethical
principles of caregiving”? It is suggested that a good starting point might well commence with a
focus on the following perspective offered by The President’s Council on Bioethics [10]:
Caregiving always takes shape in the particular-involving distinctive individual patients and
caregivers, in unique and often complicated circumstances-and there can be no single
principle or invariable formula for discerning the best care possible in each and every case. In
decisions large and small, loving prudence is required to discern the most beneficial course of
action. (p. 210)
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Abstract
Background: Most individuals with disabilities in the US live in family settings; in some
families, siblings are default long-term support providers. Although researchers have
explored the roles of parent caregivers, the roles of sibling caregivers need attention.
Methods: In this study, we examined caregiving processes and outcomes among 322 adult
sibling support providers (SSPs) with a range of support roles. Adapting a model of caregiving
outcomes, we used structural equation modeling to assess relationships among perceived
social support, demands, appraisal of caregiving, empowerment, and depression.
Results and Conclusions: Results indicate significant associations among most variables.
Appraisal of caregiving emerged as a partial mediator, suggesting that the meaning that SSPs
make of their experiences exerts influence on their sense of empowerment and depressive
symptoms.
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1. Introduction
Most families actively contribute to the lives of family members who have disabilities and
demonstrate resilience in doing so [1]. Current estimates suggest that 5.1% of the civilian noninstitutionalized U.S. population has intellectual and developmental disabilities [IDDs; The
American Community Survey] [2]; 13.1 million of these individuals are adults and 71% of these
individuals live with a family caregiver [3] and following the death or incapacity of parents, siblings
become caregivers [4, 5].
Swenson and Lakin [6] appraise the economic value of family caregiving at $400- $500 billion
annually and state that it is the “single most important element” (p. 186) in the integrity of care.
They further assert that, without family caregiving, adequate support for individuals with IDD
would be unmanageable. Despite the emergence of salutogenic support paradigms, the literature
is replete with impacts of care provision for care providers, including financial, temporal, career,
health, and family complications of care. Given the benefits of family caregiving to a society with a
fundamental concern for the well-being of individuals with IDDs and their families [1] , there is a
corresponding need to determine how sibling support affects individuals and families, both
positively and negatively. Doing so can inform family policy, facilitate workplace practices
(including family leave and more), and enable the development of formal and informal family
interventions to maximize well-being in situations of sibling care provision.
For the current study, the term sibling support providers (SSPs) refers to adult brothers/sisters
of individuals with IDDs who provide any form of care and support, and who may or may not
reside with their sibling(s). Caregiving encompasses the expenditure of time and effort on a daily
or intermittent basis and can range from scheduling medical appointments to preparing meals.
We are aware of no precise estimates of the number of sibling care providers; however, given that
there are about 13.1 million adults with IDDs [2], the number of SSPs may be equivalent or exceed
this figure.
Whereas siblings typically support one another in adulthood, siblings of individuals with IDDs
may offer a far greater commitment, experience more caregiving demands, and expectations, and
report both satisfaction and stress [7]. The above statement can be further understood by
applying the concept of “linked lives” which asserts that “people’s lives are lived interdependently
and socio-historical influences are expressed through networks of shared relationships” [8].Thus,
life-altering experiences of one family member have life-course implications for other family
members, which in this case is SSPs. Unsurprisingly, researchers have identified a plethora of
positive and negative physical, psychological, cognitive, and social and emotional impacts on
siblings of individuals with IDDs. In fact, the linked lives concept makes the decision to caregive
more complex and intense as various life events, experiences, and obligations affect the degree to
which siblings become involved (or not) in caring for their brother/sister [9-11]. Regardless of the
decision to involve/not involve, sibling relationships in families with children with IDDs are
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different from those that exist between typically developing individuals [12] and are therefore
worthy of attention.
1.1 Definitions of Constructs
In this study, we aimed to explore the associations between SSPs caregiving demands, their
appraisals of those experiences, and the extent to which these are associated with empowerment
and depressive symptoms. The inclusion of empowerment (protective factor) and depression
(negative experience) reflects our attempt to balance our understanding and integration of
depression does not necessarily imply pathology. Since depressive symptoms are more common
among caregivers [13], the variable is of interest in particular because of public health implications.
Perceived social support is the subjective assessment of the adequacy of social support (mainly
emotional and informational) from family, friends and significant others [14]. Demands refer to
the cumulative “press” and juggling associated with (in this instance) providing care, including the
cumulative impact of the functional limitations of the individual with IDDs, weekly duration of
caregiving, and responsibilities associated with employment. Appraisals of caregiving are
individual, subjective assessments of caregiving. These assessments are based on caregiving
challenges encountered and utilization of available coping resources [15]. Empowerment is the
perception of caregiving efficacy in dealing with the situation, i.e., confidence in the ability to
successfully navigate hurdles, perceptions of being in control, and the ability to rise above
challenges [16] and includes not just surviving, but adapting and even thriving. Depression is an
aspect of mood and is defined as feelings of hopelessness, guilt, worthlessness, and irritability
accompanied by loss of interest in activities, fatigue, difficulty concentrating, etc. Individuals can
experience depressive symptoms from mild and transient (associated with specific stressors) to
significant and sustained difficulties [17].
1.2 Conceptual Model
To explore the associations between the various constructs; in this paper, we employ a
conceptual model (See Figure 1) and our conceptual model is based on the Caregiver
Empowerment Model (CEM). Jones et al. [18] proposed CEM to predict positive outcomes of
caregiving among caregivers of the elderly. Similar to CEM, our goals were to explain and predict
positive outcomes of caregiving; the conceptual model is an adaptation of CEM.
The conceptual model proposes that perceived social support and demands directly predict
depression, appraisal of caregiving, and empowerment. Demands are predicted by the
employment status of SSPs, the weekly duration of caregiving, and the functional level of the
individual with IDDs which further predict the appraisal of caregiving and depression. Finally, the
appraisal of caregiving predicts depression and empowerment among SSPs.
Research on the presence of negative psychological functioning and behavioral issues, demand,
social support, and appraisal of caregiving among siblings of individuals with IDDs suggest
inconsistent findings and warrant a more nuanced analysis of demographic and contextual
variables. For example, O'Neill et al. [19] and Verte et al. [20] reported higher levels of anxiety and
depression and behavioral problems among siblings of individuals with IDDs, especially autism
spectrum disorder. Similarly, Vermaes et al. [21] reported that siblings of individuals with chronic
health problems have higher rates of internalizing and externalizing problems. On the contrary,
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Rodgers et al. [22] do not support the above-stated findings among siblings of individuals with
high-functioning Autism Spectrum disorder or Down syndrome [23] suggesting specific disabilities
and their severity to be essential variables of interest.

Figure 1 Conceptual model.
In addition to heightened anxiety, depression, and behavioral problems among siblings; specific
disabilities and their severity can influence the relationship between siblings and individuals with
IDDs and perceptions of demand and appraisal. A positive sibling relationship can lead to higher
levels of support and life satisfaction and lower levels of depressive symptoms and stress [24].
1.3 Perceived Social Support, Appraisal of Caregiving, and Depression
SSPs of individuals with IDDs report a sense of obligation, consistent involvement, and an
embrace of caregiving responsibilities at a young age [25]. During adulthood, these demands can
result in stress, as sibling caregiving commitments are added to the normative stresses associated
with work and family [26, 27]. The lack of adequate social and community support and programs
[25] further exacerbates the stress, resulting in higher levels of depression [28] and negative
appraisals of caregiving [29, 30].
Perceived lower social support among family caregivers of individuals with mental illnesses is
associated with a significantly higher burden than that of better-supported counterparts [31] and
perceived social support is shown to be the strongest predictor of appraisal of caregiving among
family caregivers of traumatic brain injury [32]. In sum, although caregivers experience stress,
dissatisfaction, and feelings of burden, their appraisals and adaptation are shaped by perceived
social support [33]. We could locate no studies addressing perceived social support, appraisal of
caregiving, and mental health of SSPs of individuals with IDDs; however, they are germane to the
experience of support provision and empirical exploration.
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1.4 Demands, Appraisal of Caregiving, and Depression
For SSPs, demands and corresponding appraisals shift across the lifespan; as siblings age, the
caregiving role requires modification, reevaluation, and accommodation [34]. Whereas the impact
of employment duration, hours of caregiving, and the sibling’s functional limitations on an
appraisal of caregiving and depressive symptoms have not been studied among SSPs, there is
literature on parents of children with IDDs which we briefly review in the paragraphs below.
In general, individuals who provide care for more than 20 hours/week report higher negative
appraisals of caregiving in terms of dissatisfaction, feelings of isolation, and burden [35]. In
additional employment can be affected by caregiving demands. Wong et al. [36] concluded that
work-to-family spillover and inflexible work schedule were more detrimental to the health of
parents of children with mental illnesses than to parents of typically developing children.
Interestingly, employment provides mental health benefits to the mothers of children, but
these benefits disappear at high duration of employment (50 or more hours per week) [37].
However, highly stressed parents experience larger respite benefits from working outside the
home [38]. It appears that the association between demands and outcome is not straightforward,
and needs to be considered in light of other variables. Our conceptual model examines the extent
to which SSPs experience work and caregiving as demands and whether these relate to appraisals
of caregiving and individual functioning (depressive symptoms).
1.5 Perceived Social Support, Appraisal of Caregiving, and Empowerment
Kyzar et al. [39] completed a meta-analysis to examine the relationship between family support
and family outcomes in families of children with moderate to severe IDDs. The researchers found
that social support had a positive effect on family outcomes such as an improved sense of
satisfaction and family functioning. Similarly, positive appraisal of caregiving is associated with
higher caregiving efficacy and empowerment among spouses of individuals with dementia [40].
Park [41] suggested that approaching any stressful event as a challenge and learning opportunity
can lead to personal growth. Perhaps that is why positive appraisal of caregiving may encourage a
sense of efficacy and empowerment, and negative appraisals can result in a perceived loss of
control.
1.6 Aims of the Current Study
In spite of a clear need for research on SSPs to inform policy and practice, little is known about
the processes and outcomes of sibling care provision among the population of adult individuals
with IDDs. As such, the main aims of the current study were to: (1) enable a descriptive
understanding of SSPs and their brothers/sisters with IDDs, and (2) test a conceptual model of
caregiving processes and outcomes, with a specified set of hypotheses. The caregiving model in
Figure 1 depicts a set of hypothesized relations, e.g., that perceived social support and demand
predict mood (depressive symptoms) directly as well as indirectly through mediation by an
appraisal of caregiving. In addition, perceived social support predicts empowerment directly and
indirectly after mediation by an appraisal of caregiving. The arrows in the model correspond to
specific hypotheses articulated below. Based on the conceptual model and the gaps in the
literature, we posed one descriptive and three model-related research questions (RQs), with
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associated hypotheses:
RQ1 (descriptive): What are the characteristics of SSPs (in terms of age, gender,
ethnicity, education, marital status, residential proximity, income, and employment
level) and the individuals with IDDs (in terms of their age, gender, functional
limitations) whom they support?
RQ2: Are levels of perceived social support associated with depressive symptoms
among SSPs and is this association predicted by appraisals of caregiving? We
hypothesized that high perceived social support would be associated with low
depressive symptoms and these associations also will be partially mediated by
appraisals of caregiving.
RQ3: Are levels of perceived social support associated with a sense of
empowerment among SSPs and is this association predicted by appraisals of
caregiving?
We hypothesized that high perceived social support would be associated with
higher levels of positive appraisals of caregiving and a higher sense of
empowerment and these associations also will be partially mediated by appraisals
of caregiving.
RQ4: Are demands and appraisal of caregiving associated with depressive
symptoms among SSPs and is this association predicted by appraisals of caregiving?
We hypothesized that higher demands would be associated with higher depression
scores and higher negative appraisal of caregiving and these associations also will
be partially mediated by appraisals of caregiving.
2. Method
2.1 Data Collection and Participants
The data for this study were collected through a nationwide, web-based survey. SSPs were
recruited through 245 formal and informal, local and state agencies and organizations, including
The Sibling Leadership Network, The Sibling Network Project, The ARC, and the Association of
University Centers on Disabilities. Study participants were self-identified siblings of individuals
with IDDs, 18 years or older, who provide some level of support to their brothers/sisters (see
Table 1). The disabilities of the brother/sister were intellectual in nature and could co-occur with
other developmental disabilities. All participants were English speakers and U.S. residents.
Screening and filtering questions at the start of the survey and the inclusion of items that require
reverse coding ensured the validity of the responses. The survey was open for six months.
The study was approved by the institutional review board at the authors’ home institution
before recruitment began. Survey responses were sent over a secure, SSL encrypted connection to
maintain the anonymity of the participant and no identifiers (including IP addresses) were
collected. Informed consent was obtained from all individual participants included in this study
and random draws of four $50 gift cards were provided as an incentive to complete the survey.
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Table 1 Characteristics of Respondents (SSPs who Provide Care to their
Brothers/Sisters with IDD) (N = 322).
Demographics
Age (in years)
18-25
26-53
36-45
46-55
55 and above
Gender
Male
Male
Other
Ethnicity
White
African American
Hispanic/Latino
Asian/Pacific Islander
Others
Education level
Some high school
High school graduate or GED
Some college or 2-year degree
4-year college graduate
More than 4-year college degree
Average household income
$0-$24,999
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000-$124,999
$100,000-$124,999
$125,000-$149,999
$150,000-$174,999
$175,000-$199,999
$200,000 and up
Employment Status (duration in hours)
Not employed
Yes, 1-10 hours/week
Yes, 11- 20 hours/week
Yes, more than 30 hours/ week
Others (student/seasonal)
Marital Status
Never Married
Dating and/or cohabiting
Married

Valid Percent
35.7
29.8
9.9
14.3
10.2
14.3
85.4
0.3
83
4.2
5.6
4.9
1.3
0.6
9.1
22.3
23.6
44.8
15.9
23.8
24.2
13.6
3.3
10.3
3
3.3
1.7
4.3
15.3
5.5
8.5
51.1
14.0
31
22.9
36.9
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Separated
Divorced
Remarried
Residential proximity from the B/S with IDDs
Lives with participant
1- 10 miles
11- 49 miles
50-149 miles
150- 249 miles
Beyond 250 miles
Caregiving Duration
11- 20 hours/week
21-30 hours/week
31-40 hours/week
41-50 hours/week

0.7
6.2
2.3
32.3
21.7
16.5
7.5
4.3
17.7
53.3
29.5
11.1
2.3

2.2 Measures
2.2.1 Perceived Social Support
This was examined with the Multidimensional Scale of Perceived Social Support [14], a 12-item,
7-point scale which taps subjective assessment of emotional and informational support and the
perceived adequacy of support from three sources: family, friends, and significant others. The
responses range from very strongly disagree (1) to very strongly agree (7) with total scores ranging
from 12 and 84; higher scores indicate higher perceived social support. Cronbach's coefficient
alpha (α) value for the total scale was 0.84 in previous research [42] and 0.93 in the current
sample. A sample item from the scale is “I can talk about my problems with my family.”
2.2.2 Demands
Initially, we examined “demands” as a latent variable with three indicators: (1) functional
abilities of the individual with IDDs, (2) average weekly duration of caregiving in hours provided by
SSPs, and (3) Weekly employment duration of SSPs in hours. The functional abilities and duration
of caregiving measures, 11-item scales, were specifically created for the study but were
adaptations of the functional abilities scale developed by Hodapp and Urbano [43] as part of their
Adult Sibling questionnaire. The former assessed the level of independence/dependence of
individuals with IDDs on the activities of daily living on a five-point rating scale with responses
ranging from 1 (completely dependent) to 5 (completely independent), and the latter explored the
weekly hours of caregiving spent assisting with these activities of daily living. A sample item on
functional abilities of the individual with IDDs includes “On a scale of 1-5, with 1 being completely
dependent to 5 being completely independent, “To what extent does your brother/sister with
IDDs perform day-to-day routine tasks such as preparing meals? A sample item on SSPs average
weekly duration of caregiving in hours is, “On average, how much time per week do you spend
performing tasks such as preparing meals for your brother/sister with IDDs?”
On both scales, the total scores range between 11 and 55 with lower scores reflective of lower
functional abilities/higher caregiving duration of the individual with IDDs and higher demands on
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SSPs. The third measure, weekly employment duration, sought information on the number of
hours for which participants were employed. The variable is a categorical item with 5 options and
responses ranging from 0 to more than 30 hours/week. The possible range of total scores was
between 1 and 5, with lower scores indicating lower demands on SSPs.
However, as indicated below, the initial measurement model produced a poor fit (significant
chi-square). On further investigation, we concluded that a high Cronbach's alpha (α= 0.94) for the
functional level of individuals with IDDs and weekly caregiving duration indicated these might be
acting as one scale rather than two different scales. Hence, the scores of the functional level and
weekly caregiving duration were combined to form one new exogenous variable “demand,” and
employment duration was used as a second exogenous variable.
2.2.3 Appraisal of Caregiving
The construct was assessed using the Appraisal of Caregiving Scale-Revised [44] , which
measures subjective perceptions of caregiving stressors and the perceived ability to cope with the
situation. It is a 27-item, 5-point Likert scale with total scores ranging from 27 to 135. Higher
scores signify more positive appraisals of caregiving. Cronbach’s α was 0.86 in previous research
[44] and 0.91 in the current study. A sample item from the scale is “My brother or sister is too
demanding.”
2.2.4 Depressive Symptoms
Symptoms were self-reported via the Center for Epidemiologic Studies Depression Scale (CES-D),
a measure of depressive symptoms experienced in the past week [45, 46]. The scale includes 20
items on a 4-point scale; total scores range from 0 to 60 and higher item and total scores indicate
more depressive symptoms. Cronbach’s α in prior research was 0.85 [45] and 0.92 in the current
sample.
2.2.5 Empowerment
Empowerment was measured through the Caregiver Empowerment Scale [16], a 5-point Likert
scale consisting of 30 items. Total scores range from 30 to 150, with higher scores indicating
higher caregiver self-confidence and belief that s/he not only has the capacity to respond to
support demands but also thrive in the situation and rise above the challenge. In the current
sample, α was .95. An item from the scale is “I know how to influence the political system to
advance service and research agenda for individuals with intellectual disabilities.” Additionally, the
errors of depression and empowerment were correlated as it may be possible that depressive
symptoms among SSPs might be influencing their empowerment and vice versa.
2.2.6 Data Analysis
We employed structural equation modeling (SEM) to test the proposed conceptual model using
SPSS AMOS 22.0 software to examine whether the data fit the hypothesized model. (As suggested
earlier, the measurement model did not hold.) Data were screened for missing values and to
ascertain patterns in missingness. Since AMOS uses full information maximum likelihood (FIML)
estimation, it was used to estimate missing data as FIML has been shown to outperform most
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common methods of handling missing data, including listwise and pairwise data deletion, and
mean substitution [47]. Missing data ranged between 4.7% - 19% across items. We examined
model fit with chi-square (χ2), the comparative fit index (CFI), and the root mean square of error
approximation (RMSEA). We selected these measures because a) CFI performs well even when the
sample size is small [48], b) RMSEA is sensitive to the number of parameter estimates, as it favors
the best fit and rewards parsimony [49] and c) these are most commonly used measures [49]. A
non-significant χ2, a value of CFI ≥ 0.95, and RMSEA below 0.05 indicate good fit [50].
3. Results
3.1 Descriptive Findings
Tables 1, 2, 3, and 4 depict the characteristics of 322 SSPs whose responses were included in
the analyses and the reported characteristics of their brothers/sisters with IDDs. Among the
remainder (n = 39), data were completely missing, participants were less than 18 years old, or SSPs
were former (not current) caregivers. Most (35.7%) SSPs were 18-25 years old. A majority were
female (85.4%) and White (83%). Respondents resided all across the U.S., and over half (54%)
reported co-residing or living within 10 miles of their siblings. The mean age of siblings with IDDs
was 32 (SD = 14.2), and they were 63.3% male. Nearly all (94.1%) participants indicated that their
sibling had co-occurring conditions. The average reported caregiving duration was 17.8
hours/week (SD = 8.7). Although a detailed analysis of Table 3 and Table 4 is beyond the scope of
the paper but is being provided as further evidence for discussion and implications and limitations
and next step sections.
Table 2 Characteristics of individuals with IDDs who received care from their adult
siblings as reported by adult siblings. (N = 322).
Demographics
Gender
Male
Female
Additional/Co-occurring disabilities
No other condition
Sensory impairment
Language and communication disorders
Physical motor
Behavioral
Learning
Emotional problems
Mental illnesses
Other conditions
Daily Activities
Works in a paid job within the community independently
Works in a paid job with assistance
In school or training for future job

Valid Percent
63.3
34.7
5.9
18.3
38.5
27.3
32.3
42.5
17.7
17.4
28.3
5.0
13.3
36.5
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Volunteer activities
Does not work
Other
Weekly duration of employment/activities in hours/week
40 hours or more
20-39 hours
1-19 hours
Does not work
Level of complete independence on selected tasks
Walk
Speak
Read
Take medications
Medical appointments
Preparing meals
Grooming and personal hygiene
Household tasks
Financial tasks
Public transport
Others (living alone at night, assistance with eating, etc.)

10.3
16.6
18.3
11.7
46.2
27.1
15.1
63.6
44.0
21.0
4.8
3.8
5.2
8.9
5.8
2.4
7.4
100.0

Table 3 Means and standard deviations of model variables.
N

M

SD

1. Social Support

253

64.3

15.9

2. Appraisal of Caregiving

225

60.2

16.9

3. Depression

241

20.4

10.8

4. Empowerment

216

107

21.5

Table 4 Pearson correlations between model variables.

1.

CD

2.

DE

3.

FA

4.

PSS

5.
S
6.

AC
EM

CD

DEP

FA

PSS

ACS

EMP

-

.087

.351**

-.005

.071

.174*

-

-.019

-.426**

.357**

-.492**

-

-.060

-.064

.079

-

-.394
-

**

.396**
-.536**
-

*P < 0.05; ** P < 0.01
CD - Duration of Caregiving; DEP- Depression; FA- Functional Abilities; PSS- Perceived Social
Support; ACS- Appraisal of Caregiving; EMP- Empowerment
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3.2 Model-Related Findings
The model fit among perceived social support, demands, employment duration, appraisal of
caregiving, depressive symptoms, and empowerment was tested and was found to be adequate
(χ2 (6) = 12.2, p = .057; RMSEA = .05; CFI = .968). As depicted in Figure 2 (only significant paths are
shown) significant positive associations were found between social support and empowerment (β
= .281, p <.001). The positive associations indicate that SSPs with higher social support appraised
caregiving more positively and felt more empowered. Social support was negatively associated
with depression (β = -.216, p < .001), indicating that SSPs with higher social support experienced
significantly fewer depressive symptoms. Demand and employment duration did not relate
significantly to sibling appraisals of caregiving or depression. Perceived social support was
positively associated with a positive appraisal of caregiving (β = .410, p < .001) indicating that SSPs
with higher perceived social support reported positive appraisals of caregiving. Similarly, the
appraisal of caregiving was found to be positively associated with the empowerment (β = .574, p
< .001), indicating that SSPs with a more positive appraisal of caregiving felt more empowered and
therefore felt more in control of the caregiving processes.

Figure 2 Final model (Includes significant pathways only).
On examining the indirect paths and because direct effects remained significant, appraisal of
caregiving was noted to be a significant partial mediator between perceived social support and
depression (Sobel test statistic = -3.26, p < .001) and between perceived social support and
empowerment (Sobel test statistic = 4.721, p < .001).
4. Discussion and Implications
The results of this study reassert the idea of linked lives [8] and concur with findings of Altman
and Blackwell [5], Fujiura et al. [51], and the Easter Seals survey [52] - the majority of SSPs in our
sample lived with or near to their siblings. While the amount of care provision varied, it was
equivalent to a part-time job (M = 17.7 hours per week, SD = 8.7). The commitment to reside close
to one’s brother/sister with IDDs implies adult life interdependencies among adult sibling
relationships, although, for some siblings, especially those who are younger, it can be
circumstantial rather than an intentional choice.
Page 100/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902054

The significant positive correlations between perceived social support and empowerment are
unsurprising and are consistent with the recommendations of Kuhn et al. [53]. Chronic stress can
result in feelings of loss of control over life events, and social support can help to reclaim that
control by reducing feelings of isolation, providing opportunities for positive interactions, tangible
help and respite, and providing broader focus on the stressor. Thus, SSPs may benefit from a
network of individuals who can be part of their support group. In addition, future research may
further help to identify the impact of levels/types of perceived social support on various aspects of
empowerment.
The significant inverse relationship between perceived social support and depressive symptoms
is similar to research in related areas [32, 33], suggesting that social support is correlated with
positive appraisals of caregiving and positive mental health [30]. This study suggests that one’s
appraisal of the caregiving situation shapes sibling experiences in ways that can promote or
detract from well-being. Because appraisal is essentially a cognitive proposition, it is open to
intervention; as a consequence, this finding has important implications for the development of
formal and informal interventions and support systems for caregivers [9, 27] As Park [41] suggests,
approaching stressful events as a challenge and learning opportunity can lead to positive
outcomes such as personal and psychological growth and a higher sense of empowerment. The
association between negative appraisal of caregiving and empowerment in this study is consistent
with Park’s findings and underscores the notion that the meaning one makes of caregiving
influences empowerment (and presumably efficacy).
The associations between social support, appraisal of caregiving, and depressive symptoms,
and social support, appraisal of caregiving, and empowerment underscore the need to strengthen
support programs and policies for the SSPs of individuals with IDDs. Researchers have found that
most SSPs feel unprepared and anxious about caregiving responsibilities [54] and need assistance
with providing daily care [27]. Affiliation with support groups is associated with a positive
appraisal of caregiving and lower depressive symptoms [39]. Therefore, formal support systems
(e.g., residential programs, health care providers and more) should consider adopting universal
approaches to partnering with and strengthening evidence based adaptive coping [21] among all
family members especially siblings and become beneficiaries of Lifespan Respite Care Act, the
Family Medical Leave Inclusion Act, the Community Choice Act, and caregiver tax credits [11] .
In the absence of formal support systems, caregiving stress may extend beyond what is
appraised as reasonable by SSPs, and negative outcomes may be more likely [9, 11].
5. Limitations and Next Steps
The current study has some limitations. First, as a cross-sectional study, the purpose of the
study was to provide a snapshot of variables associated with depression and empowerment as
potentially mediated by caregiving appraisals. Because the responses were collected through a
survey that occurred at a single point in time, the sequence of events causality/directionality
cannot be inferred. Second, the cross section is a relatively small, homogenous sample of SSPs,
and their lack of diversity (age, race) echoes in a different vein the concern of Farrell et al. [1] over
the “mismatch when demography is considered.” Third, the online nature of the survey may have
excluded subsets of the population that are not connected to the Internet [2]. Fourth, most of the
SSPs were recruited through various local, state, and federal organizations. Therefore, the SSPs
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who participated may have stronger social support systems compared to SSPs in general. Finally,
even though the study enabled a framework to examine issues such as SSPs perceptions of social
support, demands, appraisal of caregiving, depressive symptoms, and sense of empowerment, still
there are many unanswered questions which may have implications for future research. Tables 3
and 4 suggest significant relationships between variables and therefore in-depth analysis of the
following research questions is needed. For example, what are the age-based, SES, race-based,
and type of caregiving based (physical, emotional, & financial) differential outcomes for SSPs?
What are the positive aspects of caregiving and how do they influence the experience of SSPs?
What are the social, economic, systemic, family, and individual factors that influence the adaptive
coping of SSPs and their families? In the light of inadequate annual spending for family support of
an individual with IDDs, raising above questions are warranted.
We find model fit to be adequate; however, the fit can be substantially improved with
theoretically sensible modifications such as the inclusion of covariance paths between perceived
social support and empowerment, depression and empowerment, and perceived social support
and depression instead of direct pathways.
We concur with the suggestions of other scholars [27] regarding the need to more closely
examine the caregiving factors associated with well-being and encourage the development and
provision of formal and informal supports to maintain these roles. The commitment of sibling care
providers and the relative cost of inadequate support of their efforts may be sufficient justification
for additional attention to research and practice. Further, the extent to which sibling efforts
reduce publicly funded costs of care and enhance the quality of life among individuals with IDD
provides a compelling rationale to invest further in understanding and supporting their resilience
in the face of adversity.
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Abstract
There has been a strong thrust to identify the needs of people with dementia against a
background of person-centred care, however, people with dementia do not exist in isolation;
they live within relational contexts with family members. Case management is a model of
care that has its origins in supporting patients with a long term disease, however, a very
practical approach to case management that can support the care needs of both the person
with dementia and the family carers is emerging in the UK. Admiral Nursing is the only
defined model of case management that integrates health and social care for all members of
the family unit affected by dementia in the UK. Admiral Nursing is learning from best
practice across several countries and developing an approach that is congruent with meeting
the complex health and social care needs that affect families living with dementia. This
paper discusses the evidence base for case management and the functioning of the Admiral
Nurse approach to relationship centred care.
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1. Introduction
Dementia is a growing global challenge. It is estimated that there are approximately 44.4
million people worldwide with dementia, and (if mortality, prevention and treatment remain the
same) this number will increase to an estimated 75.6 million in 2030, and 135.5 million in 2050 [1].
In the UK this figure equates to 1.3% of the entire UK population. While the statistics on the
prevalence of dementia have been challenged [2, 3], increasing age appears to be the strongest
risk factor for developing dementia [4] and the number of people with the condition is forecast to
rise.
Dementia is a term used to describe a syndrome; a collection of symptoms, including a decline
in memory, reasoning and communication skills, and a gradual loss of skills needed to carry out
daily living activities. These symptoms are caused by structural and chemical changes within the
brain as a result of neurodegenerative changes and as such dementia is the end stage
manifestation of numerous brain disorders [5].
2. Carers of People with Dementia
There are an estimated 670,000 family members and friends in the UK acting as primary carers
to people with dementia *6+. In 2014, the Alzheimer’s Society’s *7+ found that dementia was
costing the UK £26 billion a year, which is higher than costs associated with cancer, heart disease
and stroke [7], and that family carers of those with dementia were saving the UK economy an
estimated £17.5 billion of this amount in a year [8].
Carer distress is a common factor in caring for someone with dementia, whether the carer lives
with the person with dementia, or is trying to maintain that person’s independence while they are
living alone [9]. Education, advice and support for the carer regarding dementia and the effects
that it can have on relationships, communication, behaviour and social functioning, as well as
financial and legal issues, should be central to any carer intervention [6]. There is evidence that
education, advice, support and future planning can all help to reduce some of the anxieties around
care [10].
Although there are a variety of community and care services available for community-dwelling
people with dementia and their family carers, they are often inconsistent with significant regional
variations across the UK and people often lack information regarding what is available to address
their care needs [6, 11, 12]. Many experience a fragmentation of service provision, insufficient
support, management and continuity of care during the disease course of dementia [13].
The majority of family carers of people with dementia are at risk of becoming distressed and
overburdened through their caring responsibilities [14, 15] and are at high risk of developing
depressive and/or anxiety disorders as a result [16, 17]. Moreover, the worsening psychological
and physical health in family carers can also have a negative impact on the person with dementia
due to the increased likelihood of admission to a care home or acute hospital [18, 19], which is
associated with decreased psychological and physical health and increased mortality in the person
with dementia [20].
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3. Family Centred Approaches in Dementia
Family-centred approaches tailored to individual families’ requirements have been identified as
being beneficial in the support of families affected by dementia [21]. For many families, concern
first arises when it is detected that ‘something is not right’, often before a diagnosis is established.
Once a diagnosis has been made, interventions structured around a family-centred approach, such
as case management, can help to untangle and clarify issues, and provide a structure to help unite
families, whilst still recognising the individual values of the person with dementia and of the family
carer [22].
4. Case Management
Case management was developed to provide specialist services or to support narrowly defined
population groups with severe and/or intractable illnesses, aiming to improve outcomes through
coordination of care, reducing fragmentation of service delivery and supporting the receipt of the
right level of care at the right time for an individual. Case management has been developed over a
long period of time with an approach that has differed in the population it serves and also in its
application. Though in existence as far back as the late 19th century, case management reemerged in the 1970's in the United States when the Department of Health, Education and
Welfare introduced funding to test integration of care for people with long term mental health
conditions through the role of a 'systems agent' (case manager) [22].
Case management has been proposed as an intervention to delay institutionalisation of the
person with dementia and improve the mental health of family carers [23]. This type of collective
approach can help to reduce conflict and improve relationships in the family in the context of
caring [24, 25+. Case management is defined as a “collaborative process of assessment, planning,
facilitation, care coordination, evaluation, and advocacy for options and services to meet an
individual’s and family’s comprehensive health needs through communication and available
resources to promote quality and cost-effective outcomes” (The components of case management
in relation to the Admiral Nursing model will be discussed later in the paper) [26]. The majority of
the early literature on case management and its effectiveness is from the USA and focuses on the
fields of mental health and long-term conditions [23], however, there is a growing body of interest
in the effectiveness of case management in supporting families affected by dementia in the UK
[27-30]. In their Cochrane review Reilly et al. [31], in the meta-analysis of the 13 studies, found
there were clear benefits to adopting a case management approach in dementia; such as,
reducing admission to residential or nursing homes; reducing length of stay in hospital and
reduction in behaviour disturbances.
5. Models of Case Management in Dementia Care
Research into case management models and practice in dementia care is growing. Van Mierlo
[32] described two types of case management; the linkage model and the intensive model, though
descriptions vary across countries, similarities are to be found. The linkage model is comprised of
independent care agencies where case managers provide the family with informative, practical
and emotional support though may or may not be based within a professional dementia care
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network. In the linkage model the case manager will often have dual roles, for example, where
approximately 50% of their time spent as a district nurse and the other 50% a case manager.
The second case management model, and of greater international interest, is whereby the case
manager is employed full time in the role and works within a multidisciplinary team [32]. They
may be a case manager within an identified professional dementia network [33, 34], such as in the
Aging Brain Care (ABC) programme in the United States [35], successfully replicated in Germany
[36], or as in dementia care management team (DCM). Such models are demonstrating positive
outcomes through better recognition and assessment of dementia, increased prescribing and use
of anti-cholinesterase inhibitors, improved recognition and treatment of depression, and
reductions in the carers’ symptoms of distress *35]. This form of networked and or collaborative
case management for families affected by dementia seems to be thriving and proving to be a
successful model in many countries and adaptable to varied commissioning and funding
arrangements [33-36]. This approach offers support to the family unit from the point of diagnosis
and continues throughout the period of time the person with dementia resides in their own home;
indeed its emphasis is on supporting the person to live in their own home for as long as possible.
Discharge from the case management caseload only comes about upon the death of the person
with dementia or upon admission to a care home [32, 35-37].
However, case management for families affected by dementia in the UK is a relatively new
concept within the field with early research proving inconclusive as to its potential [38, 39]. In a
pilot study Iliffe et al. [39+ adopted the ‘linkage’ model of case management across four sites
where a practice nurse or a social worker or district nurses each took on additional case
management responsibilities. There were several factors that hindered the success of the pilot; a
lack of clarity and consistency in the function of the case managers as the demands of their other
roles conflicted with their case management responsibilities making ring-fenced time for case
management difficult. Iliffe et al. reported that contextually the case manager also struggled
against poor integration with existing services resulting in a lack of their embeddedness within
primary care. Only one of the sites achieved a level of case management activity that might have
influenced patient and carer outcomes.
Similarly, care pathways and care home provision in countries where case management is more
successful and very different to that in the UK [40]. Care home units are often part of a
continuous pathway supported by a dedicated multi-disciplinary team led by a physician. Thus a
case manager would provide community support in that pathway and hand over care to this
skilled and professional workforce. Care homes in the UK are categorised as either nursing; where
there is 24-hour nursing provision on site alongside care to support Activities of Daily Living (ADLS),
or residential where there is 24-hour care to support ADLs but no provision of nursing care [40].
There is no specific connection or continuity between community or domiciliary care and care
home for families affected by dementia; with often a service divide in the transition from one to
another [40].
Case managers can be of any profession but noted success is where the case manager is of the
nursing discipline as they are seen as the most appropriately trained and skilled member of the
multi-disciplinary team to do so; they also provide cost effectiveness to the approach [32, 33, 37,
40, 41]. Coordinated care for families affected by dementia in the UK is patchy with few consistent
approaches. However, Backhouse et al. [42], in a subgroup analysis of a meta-analysis of
community based coordinating interventions in dementia, found using a case manager with
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nursing background showed a greater positive effect on quality of life than those that used case
managers from other professions. This finding is also supported in other studies [34, 37]. Admiral
Nursing is a model of case management in the UK that is growing in both strength and numbers
and is currently the only defined case management approach in support of families affected by
dementia [23, 43].
6. Admiral Nursing
Admiral Nursing [44] has evolved from delivering an intervention that was specifically aimed at
supporting family carers into delivering an intervention that supports the entire family unit
through a case management approach (see Figure 1) [43].

Figure 1 The Dementia UK ABC model of case management.
7. The Components of Case Management
There are a suggested set of core components to effective case management [43, 45, 46],
which are; case finding, assessment, care planning, care co-ordination and case closure which are
well demonstrated in Admiral Nursing [23, 42].
7.1 Case Finding
Case finding is the element of case management that identifies the target population to whom
the care is to be delivered. This is an approach that is proactive rather than one that waits for a
crisis to develop and that identifies a case which is subsequently triaged (a system of assigning
priorities of treatment or attention based on urgency [47]) to ensure that the intervention offered
is appropriate for the level of need and/or complexity. As we know the complexity of a case may
be determined through a variety of concomitant factors, for example; multiple morbidity of
person with dementia and/or carer, issues of safeguarding or risk, difficult interpersonal family
dynamics, behavioural issues, etc.
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7.2 Assessment
When the process of case finding confirms a level of need sufficient to warrant a case manager
then a comprehensive assessment ensues. The assessment will cover a wide and varied range of
issues for both the family carer and the person with dementia; not just health needs and may
involve the use of a variety of measures and tools, such as; quality of life, depression and anxiety,
satisfaction with care, frailty index, etc. The Admiral Nurse Assessment Framework (ANAF) is set
within a bespoke electronic record keeping system which facilitates and records a comprehensive
assessment of not only the needs of the person with dementia but also those of the family carer;
this may in fact include several family carers that support the person with dementia as needs
often vary across family members. An often unconsidered population are young children, either of
the person diagnosed with dementia, as in young onset, or as grandchildren of an older person in
the family with dementia [48] (see Box 1).
Box 1 the Admiral Nurse Assessment Framework (ANAF) domains.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Physical health and wellbeing of the person with dementia
Mental health and wellbeing of the person with dementia
Physical health and wellbeing of the carer(s)
Mental health and wellbeing of the carer(s)
Managing medication
Knowledge and understanding of dementia
Skills in coping with behaviour/symptoms
Communication and understanding with professionals
Environment
Financial and legal issues
Practical and assistive aids
Practical support
Informal supports and networks
Adjustment and loss
Balancing needs (carer)
Time for self (carer)
Looking to the future (carer)
Risk

7.3 Care Planning
Care planning is central to case management and following the assessment of needs, care plans
are developed to address the identified needs of each family member. It may not always be
appropriate that the case manager is the professional to deliver an intervention to resolve a need,
they may identify and refer on to a suitable other to do so; for example; if the person has an
unmet need for chiropody, speech and language therapist (SALT), dentistry, etc. The case
manager may not have the skills to undertake this themselves but will ensure a referral is made
and the need addressed by a person qualified to do so. However, Admiral Nurses are skilled nurses
that can deliver many physical, psychological and social interventions themselves to support
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family carers, such as, cognitive behavioural therapy, brief solution focused interventions, anxiety
management, etc., (see figure) but can also source and plan care from another discipline or service.
This part of case management is made particularly seamless by Admiral Nurses as they are able to
work collaboratively across health, social care and voluntary services to ensure family’s needs are
met.
7.4 Care Co-Ordination
Probably the most significant element of case management is in the coordination of care,
especially where there are several services and providers involved and/or where care is required
for a number of co-morbidities. Ross et al. [49] describe the co-ordination of care as the very
essence of case management and fundamental to the role, especially in enabling working across
organisations, care settings and individuals to deliver care. Sargent et al. [50] state that care coordination can reduce duplications of health care, avoid gaps in service and care for individuals
and reduce health and social care service costs as well as having positive outcomes for the person
with dementia and family carers, such as, improved access to services, avoidance of unnecessary
investigations and procedures, improved disease management, faster discharge from hospital,
preventative interventions and promotion of well-being in family carers.
Often families affected by dementia articulate the desire for a navigator through their journey
with dementia. A key function of the Admiral Nurse is in identifying a network of services and
resources and developing links to ensure families in their care access the right care and support at
the right time. Aldridge at al. [43] identified a tiered approach (see Figure 1) of local resources and
dementia services; following triage by an Admiral Nurse the appropriate tier of intervention was
identified based upon a skilled assessment. Coordination of care was central to the allocation of
the appropriate tier of intervention. Further iterations of this service model have been
implemented and enabled a case management approach across services that enabled
coordination of care across team and organisational boundaries [51]. The coordination of care is
thought to be the cornerstone of the Admiral Nurse case management model in supporting both
the person with dementia and their family members [52-54].
8. Case Management in Dementia - The Well Pathway
The UK government set out its ambition for NHS and Social Care in England to truly transform
dementia care and support for families by 2020 and defined actions that were necessary in order
to deliver their vision [55]. NHS England developed a transformation framework that set out a
pathway for dementia which was based on NICE guidelines [14], the OECD framework for
Dementia [56] and the Dementia i-statements. A significant part of this ambition was to outline a
‘well
pathway’
(https://www.england.nhs.uk/mentalhealth/wpcontent/uploads/sites/29/2016/03/dementia-well-pathway.pdf) for families affected by dementia
that encompassed defining what was required of services to; prevent well, diagnose well, support
well, live well and to die well. An expert reference group was established to identify Admiral Nurse
interventions and activities that fall within each of the strands of the NHS dementia pathway, that
adhere to standards, best-evidence and deliverables charged of practitioners by the PM’s
Challenge 2020 [55].
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Dementia UK developed a response to the Prime Minister’s call *55] for interventions and
supports to ensure a ‘well pathway’ for people with dementia and their family carers to detail the
Admiral Nurse case management approach in a pathway format where the health and well-being
of all members of the family unit are of equal weight and significance in recognition of the
relational elements of dementia care rather than taking a patient specific stance (see Figure 2).

Figure 2 The Admiral Nurse 'Well-Being Pathway'.
9. Relationship Centred Care
Successful case management for a family affected by dementia involves a relationship centred
approach that is inclusive of all family members and enables an approach that reflects respect and
value the interests of all involved. However, it can be challenging to support this, sometimes,
delicate balance of interests and requires a skilled case manager that enables the sharing of
knowledge, experience and wishes and preferences for care across all stakeholders: the person
with dementia, the family carers(s) and professionals [57, 58]. In practice, this might mean an
imbalance between considering the perspectives and wishes of the person with dementia and
those of the carer. Whilst we strive to make the wishes and preferences of the person with
dementia influence delivery of care they may conflict with what is in the best interests of the carer.
10. Conclusions
People with dementia do not exist in isolation and whilst there has been a strong thrust to
identify the needs of people with dementia against a background of person centred care, they live
within relational contexts, whether that be with family members or with professional carers but
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often, both. Therefore, approaches that seek to redress this current imbalance are imperative
particularly as there will be a growing reliance on family carers in the future to enable the
sustainability of health and social cares ever diminishing resources against a background of
increasing demand. Case management has a long history in supporting people with long term
conditions and mental illness, however, research into case management in the UK remains limited.
Admiral Nursing offers a flexible and practical approach that is showing distinct promise in
supporting families affected by dementia in the UK. Admiral Nursing is a case management
approach to that ensures the needs of all family members affected by dementia, including the
person diagnosed, benefit from a coordinated approach to care which is essential as a diagnosis of
dementia impacts on the whole family.
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Abstract
Background: Clinical studies have shown that caregivers of dementia patients often
experience a great deal of stress related to caregiving. This paper examines caregiver stress
within the context of behaviour change in dementia using the Kingston Caregiver Stress
Scale (KCSS) and the Kingston Standardized Behaviour Scale (Community Form)
(KSBA(comm)).
Methods: Eighty patients with moderate dementia and their caregivers participated. Each
patient was cognitively assessed with the Kingston Standardized Cognitive Assessmentrevised (KSCAr) and the MMSE. They were also assessed behaviourally with the KSBA(comm).
Each caregiver completed the KCSS.
Results: Caregivers reported 13 behaviour changes, on average, as identified by the
(KSBA(comm)), with Neuropsychological behaviours outnumbering Neuropsychiatric
behaviours (KSBA factors) 3:1. Findings showed a strong correlation (rs = 0.80) between
© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
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caregiver stress and behaviour change, with significant correlations for both the
Neuropsychological (rs = 0.69) and Neuropsychiatric (rs = 0.62) factors. Caregiver gender was
not significant for level of experienced stress, but caregiver relationship was, where adult
child caregivers reported higher levels of family-related stress than did spouses.
Conclusions: Caregivers were able to differentiate sources of stress; the strongest
relationship emerging between behavioural impairment and stress related to caregiving (rs =
0.80). This supports the hypothesis that behavioural symptoms of dementia play a central
role in the experience of caregiver stress.
Keywords
BPSD; behaviour scales; behaviour disturbances; Kingston scales; caregiver stress

1. Introduction
1.1 Dementia and Caregiving Stress
The number of elderly has significantly increased in recent years (and will continue to do so for
some time to come), leading to an increasing prevalence of dementia, and a growing health care
crisis [1, 2]. Since there is currently no curative pharmacologic treatment for this disorder,
compassionate care is the only path available to families. This provision of care requires the ability
to constantly handle the resulting daily cognitive challenges and behavioural changes facing those
with the disease. Further, caring often falls upon the least able of the population, the elderly
themselves, and quite often elderly spouses. This type of “24/7” work is difficult, relentless, and
stressful [3]. This paper explores the link between care-related stress and behavioural change in
dementia.
1.2 Behaviour as a Major Source of Stress
One aspect of care giving that makes it so potentially stressful, is having to deal with the
behavioural changes that are common in dementia [3-8]. While most research into behavioural
change in dementia has focused on the most extreme and later-occurring behaviours, i.e.,
“Neuropsychiatric” such as physical aggression, hallucinations and misidentifications), there is also
a large number of earlier emerging and less extreme behaviours that place significant demands on
caregivers, as they are primarily responsive to environmental and behavioural interventions, i.e.,
“Neuropsychological”, that fall to the caregiver to implement, and that can account for up to 90%
of the earliest behavioural changes [9]. Behaviour changes can seem unpredictable to the
caregiver in their nature, intensity, and timing, often changing the patient into an individual who
seems quite different from the one that the caregiver has known most of his or her life. This can
easily cause stress, in and of itself. Few caregivers have any training in how to handle altered
behaviour, and therefore struggle to provide care amid the changes occurring in their daily lives.
Also, in our experience, few caregivers are adequately informed of the changes to come.
It should also be noted that both the introduction of home support services and long term care
placement, are almost always triggered by behavioural events, and not cognitive issues [3, 7, 10,
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11]. But what is not clear, is the nature of the relationship between such sentinel events and the
experience of caregiver stress. Understanding this relationship would provide clinicians (and
caregivers) with heightened awareness of the need for specific, timely supports and other
transitional events up to, an including placement in Long Term Care.
1.3 Kingston Caregiver Stress Scale (KCSS)
The Kingston Caregiver Stress Scale (KCSS) [12, 13] is a 10-item rating scale, designed to quickly
(in fewer than 5 minutes) allow a caregiver to express the amount of stress that he or she is
feeling overall, and with respect to caregiving, family and financial areas. The caregiver is defined
as the individual who provides care on a day-to-day basis in the home; usually a spouse or relative.
For practical purposes, it is the individual who knows the person with the diagnosis best, or spends
the most time with him or her. Since more than one person may be involved in an individual’s care,
each of the caregivers for an individual patient may complete a KCSS separately, and be followed
over time.
1.4 Kingston Standardized Behavioural Assessment
As noted above, behavioural change is believed to be a major source of caregiver stress. A scale
that was designed to measure the behaviours changes seen in dementia is the Kingston
Standardized Behavioural Assessment (KSBA) [9]. The KSBA is an informant-based behavioural
screening tool that assesses 68 behaviours common to neurological disease (particularly
Alzheimer’s disease). The KSBA comes in two forms, the KSBA(comm) for community living
individuals, and the KSBA(LTC) for individuals living in a long term care institution. Only the
KSBA(comm) was used in this study.
The KSBA(comm) groups the 68 behaviours into 12 categories, or domains. The domains have
been found to fall into two factors that are referred to as neuropsychiatric (NPT) and
neuropsychological (NPL). Having these two factors, means that the behaviours assessed by the
KSBA(comm) represent a much broader range of behaviour than is typically seen in most
behaviour scales (that primarily assess only neuropsychiatric behaviours), providing a more
complete and realistic picture of the emergence of behavioural disturbance. From the authors’
previously collected scale data (unpublished data) it can be shown that the average KSBA(comm)
score for normal individuals with no diagnosis of dementia is less than 2 (M = 1.47, SD = 1.54). Any
scores given to normal individuals usually reflect errors by the rater, or slight behaviour changes
for reasons other than dementia.
The purpose of the present study was to explore the relationship between Caregiver stress and
Behaviour change associated with progression of dementia by answering the following questions:
(1) Is there a significant relationship between overall caregiver stress and degree of behavioural
change? (2) Is the level of caregiver stress related to the duration of the illness? (3) Are caregivers
able to differentiate between contributors to their experience of stress? (4) Do varying
behavioural presentations differentially contribute to caregiver stress? (5) Do male and female
caregivers experience different levels of stress? (6) Is there a difference in the level of caregiver
stress experienced by spouse vs. adult child caregivers?
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2. Materials and Methods
A group of 80 individuals from a geriatric psychiatry outpatient service who met the criteria for
dementia according to both DSM-IV [14] and NINCDS-ADRDA [15] criteria as well as their
caregivers participated in the study. Behaviour changes in the diagnosed patients were assessed
by caregiver completion of the KSBA(comm). Patient cognition was also assessed using the
Kingston Standardized Cognitive Assessment - Revised (KSCAr) [16], the mini-Kingston
Standardized Cognitive Assessment (mini-KSCAr) [17], where mini-KSCAr scores were calculated
simply by extracting the appropriate KSCAr sub-test scores), and by the Mini Mental State
Examination (MMSE) [18]. Caregiver stress was measured by caregiver completion of the KCSS.
Dementia patients were recruited from the out-patient pool of individuals referred to our clinic
by their primary care physicians for assessment. KSCAr assessments were administered by an
experienced neuropsychologist. The MMSE was administered by the case manager (an
experienced Registered Nurse or Occupational Therapist). Caregivers, usually spouses or children,
completed the KSBA(comm) and the KCSS. Informed consent from the patient was obtained in all
cases.
This study, project # 6016786, received Ethics Clearance in 2016 from the REB of Queens
University, Kingston, Ontario, Canada.
3. Results
3.1 Patient Demographic Variables
The mean and standard deviation for the age, years of education, reported years of illness, and
cognition scores (MMSE, KSCAr and mini-KSCAr) are shown for the total sample of patients in
Table 1. Average age was 74.69 (SD =7.72) years. Table 2 shows the same information for males
and females separately. Average age for males was 74.06 (SD = 7.61) years, and for females it was
75.58 (SD = 7.78) years. Patient gender was fairly evenly balanced (males = 53%).
Overall, years of illness ranged from less than 1 year to 5 years, with the overall average less
than 2 years (SD = 1.29; range: <1 year – 5 years). Using 10 years as the typical duration of
dementia, with the first 5 of those typically spent in the community and the latter half in Long
Term Care [19], the sample in this study was nearly midway through their tenure in the
community. Patient gender was not found to be significant for any of the demographic variables.
3.2 Patient Cognitive Status
The MMSE, KSCAr and mini-KSCAr scores were indicative of cognitive impairment (see Table 1
and Table 2). The mean MMSE score fell below the adjusted age and education cut-off score of 28
[20]. Overall, patients fell into the “Moderate” range of dementia as given by their both their
KSCAr and mini-KSCAr scores (i.e. below the 2nd and 5th percentiles of normal elderly, and at the
78th and 75th percentiles, for individuals diagnosed with dementia, respectively).
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Table 1 Subject demographics & variable scores (total group).
Variable

All Cases

N

80
Mean

SD

Min

Max

Years of Age

74.69

7.72

53

91

Years of Education

13.55

3.41

6

21

Years of Reported Illness

1.95

1.29

0

5

Mini Mental State Examination (MMSE)

27.18

1.84

22

30

Kingston Standardized Cognitive Assessment
Rev (KSCAr) TOTAL Score
KSCAr MEMORY Subtotal

98.45

7.72

79

115

33.07

4.75

22

45

KSCAr LANGUAGE Subtotal

37.76

1.46

33

39

KSCAr VISUAL-MOTOR Subtotal

27.62

3.72

17

31

mini-Kingston Standardized Cognitive
Assessment (mini-KSCAr)

33.41

5.14

21

45

Kingston Standardized Behavioural Assessment 12.81
(KSBA(comm))
Neuropsychiatric Behaviours (NPT)
3.43

9.05

1

42

3.7

0

14

9.39

6.18

1

28

17.45

6.82

10

39

KCSS Care Group (Q1 - Q7)

13.59

5.71

7

35

KCSS Family Group (Q8 - Q9)

2.6

1.38

2

10

KCSS Financial Group (Q10)

1.26

0.67

1

4

Neuropsychological Behaviours (NPL)

Kingston Caregiver Stress Scale (KCSS)
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Table 2 Subject demographics & variable scores (males versus females).
Variable

Males

Females

N

47

33

Mean SD

Min Max

Mean

SD

Min Max

Years of Age

74.06 7.61 53

87

75.58

7.78 54

91

Years of Education

14.10 3.74 6

21

12.84

2.77 4

18

Years of Reported Illness

2.26

10

1.80

1.19 0

5

Mini Mental State Examination (MMSE)

27.23 1.94 22

30

27.07

1.70 22

30

8.1

115

1.81 0

Kingston Standardized Cognitive Assessment 99.58 7.24 82 111.5 96.88
Rev (KSCAr) TOTAL Score
KSCAr MEMORY Subtotal
33.60 4.12 27.5 42.5 32.33

79

5.44 22

45

KSCAr LANGUAGE Subtotal

37.78 1.43 34

39

37.73

1.50 33

39

KSCAr VISUAL-MOTOR Subtotal

28.20 3.30 17

31

26.82

4.10 18

31

mini-Kingston Standardized Cognitive
Assessment (mini-KSCAr)

33.59 4.42 25

42.5

33.16

5.96 21

45

Kingston Standardized Behavioural
Assessment (KSBA(comm))
Neuropsychiatric Behaviours (NPT)

12.23 8.76 1

37

13.64

9.39 2

42

3.21

3.63 0

14

3.73

3.78 0

14

9.02

5.91 1

23

9.91

6.52 1

28

16.51 6.40 10

38

18.79

7.17 10

38

KCSS Care Group (Q1 - Q7)

12.74 5.03 7

27

14.79

6.36 7

35

KCSS Family Group (Q8 - Q9)

2.51

1.51 2

40

2.73

1.16 2

6

KCSS Financial Group (Q10)

1.26

0.63 1

4

1.27

0.71 1

4

Neuropsychological Behaviours (NPL)

Kingston Caregiver Stress Scale (KCSS)
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3.3 Patient Behavioural Status
Table 1 and Table 2 also shows the means and standard deviations of the KSBA(comm) and its
two factors, Neuropsychological (NPL) and Neuropsychiatric (NPT) behaviour. Caregivers (in the
total sample) identified an average of 12.81 (SD = 9.05) changed behaviours in their family
members using the KSBA(comm), falling in the middle portion of the “consult/concern” range on
the KSBA(comm) score analysis page. As with the obtained cognitive patterns, male and female
patients showed equivalent levels of overall behavioural impairment as given by the KSBA(comm)
total score and also for each of the two factor scores (NPL, NPT). Consistent with other research
with patients who had similar levels of behavioural change identified with the KSBA(comm) [5], a
majority (but not all) of the endorsed behaviours came from the neuropsychological domains at a
ratio of roughly 3:1.
3.4 Caregiver Stress and Patient Behaviour
Table 3 shows the means and standard deviations for each of the 10 KCSS questions, the KCSS
Total Score, and the three question groupings (i.e., Care, Family, and Financial). Caregivers
reported a mean KCSS total of 17.45 (SD = 6.82). Shown in Table 4 are the correlations
(Spearman’s rho *rs]) between caregiver stress (KCSS) and the degree of behavioural impairment
(KSBA(comm)). Owing to the large number of computed correlations, Bonferroni corrections were
used for interpretation. The KCSS total score, question groupings and 10 KCSS individual questions
were correlated with the KSBA(comm) total score, as well as its two factor components (NPL and
NPT).
Table 3 Kingston Caregiver Stress Scale (KCSS)* question and group scores.
Question

Mean

SD

Min

Max

1

2.01

1.09

1

5

2

2.00

1.04

1

5

3

1.90

1.14

1

5

4

1.58

0.96

1

5

5

1.78

1.06

1

5

6

1.75

1.03

1

5

7

2.60

1.18

1

5

8

1.29

0.67

1

5

9

1.31

0.78

1

5

10

1.26

0.67

1

4

Total

17.43

6.86

10

39

* The KCSS has a potential Total minimum score of 10 (when all 10 questions are scored 1),
and Total maximum score of 50 (all questions scored 5). No reported stress would be 10.
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Table 4 Correlations with Kingston Standardized Behavioural Assessment (community
form) (Plus NPT and NPL factors) with the Kingston Caregiver Stress Scale (Spearman’s
rho) and demographic and cognitive variables (Pearson’s r).
KCSS Question

KSBA(comm)
TOTAL
NPT

NPL

1

0.683 *

0.550 *

0.589 *

2

0.701 *

0.556 *

0.594 *

3

0.600 *

0.508 *

0.532 *

4

0.546 *

0.416 *

0.444 *

5

0.523 *

0.512 *

0.463 *

6

0.438 *

0.407 *

0.375 *

7

0.582 *

0.483 *

0.460 *

8

0.421 *

0.230 ns

0.438 *

9

0.427 *

0.294 ns

0.402 *

10

0.306 ns

0.176 ns

0.323 ns

Care Group (1-7)

0.801 *

0.669 *

0.671 *

Family Group (8-9)

0.444 *

0.270 ns

0.448 *

Financial (10)

0.306 ns

0.176 ns

0.323 ns

Total Score

0.802 *

0.645 *

0.691 *

KSCAr Total Score

-0.034 ns

0.019 ns

-0.061 ns

mini-KSCAr Total Score

0.120 ns

0.109 ns

0.111 ns

MMSE Total Score

0.252 ns

0.344 ns

0.157 ns

Age

-0.249 ns

-0.211 ns

-0.238 ns

Years of Education

0.009 ns

0.091 ns

-0.041 ns

Years of Illness

0.582 *

0.545 *

0.530 *

NPT: Neuropsychiatric Behaviour Factor; NPL: Neuropsychological Behaviour Factor;
* Correlation Significance (2-tailed) p< 0.000 with Bonferroni correction; Ns: Not Significant.
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KCSS total scores were significantly correlated with years of illness (rs=.58). Using Cohen’s
guidelines to interpret the strength of correlations in the social sciences [21], significant, large,
positive correlations were obtained between the KCSS total score and overall behaviour change
(i.e. KSBA(comm) total score) (rs=.80), as well as, between each of the NPL (rs=.69) and NPT (rs=.65)
factor scores with the KSBA(comm) total score. In terms of the differentiation of specific areas of
potential stress, a large correlation (rs=.80) was found between the KSBA(comm) total score and
the KCSS Care-related activities score; moderate correlations were obtained between the
KSBA(comm) total score and the other two KCSS groups (Family and Financial) [21].
To examine whether particular behavioural presentations differentially contributed to caregiver
stress, correlations (Spearman’s rho) between the 12 KSBA(comm) domains and the KCSS total
score were computed (Table 5). All but Misperceptions/Misinterpretations and Perseverations
domain correlations were found to be significant (p < 0.05), indicating a wide range of behaviour,
rather than a few specific areas, were related to caregivers’ experience of stress.
Table 5 Spearman rho correlations between the Kingston Standardized Behavioural
Assessment (community form) domains and Kingston Caregiver Stress Scale scores.
KSBA Domain

KCSS Scores
Total

Caregiving

Family

Financial

Daily Activities

0.768 *

0.758 *

0.470 *

0.305 ns

Atten/Conc/mem

0.435 *

0.426 *

0.178 ns

0.260 ns

Emotional

0.487 *

0.513 *

0.315 ns

0.079 ns

Aggressive

0.478 *

0.509 *

0.211 ns

0.078 ns

Misperceptions

0.272 ns

0.287 ns

0.139 ns

0.173 ns

Paranoid

0.617 *

0.539 *

0.316 ns

0.144 ns

Judgement

0.714 *

0.519 *

0.357 *

0.367 *

Perseveration

0.123 ns

0.131 ns

-0.060 ns

-0.070 ns

Motor Rest

0.518 *

0.388 *

0.294 ns

0.053 ns

Sleep

0.631 *

0.512 *

0.260 ns

0.173 ns

Motor Spatial

0.510 *

0.415 *

0.317 ns

0.148 ns

Language

0.619 *

0.479 *

0.234 ns

0.058 ns

* Correlation (Spearman’s rho) Significance (2-tailed) p< 0.000 with Bonferroni correction; Ns:
Not Significant.
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3.5 Caregiver Variables and Caregiver Stress
As is commonly reported in the literature, the majority of the caregivers in this study were
female (72%) and spouses (74%), with the remainder being adult children. In one case, the primary
caregiver was a male, adult child (i.e., son). In a small number of cases the relationship to the
patient was not known.
Caregiver gender was not found to be significantly different for KCSS total score or any of its
three component scores. The relationship between caregiver connection to patient was more
complex: spouse and child caregivers did not differ in terms of the level of overall stress reported;
however there was a significant difference (Mann Whitney U test 2 tailed p < .004) between stress
levels in the Family Issues grouping where adult child caregivers reported significantly more stress
than did spouses (See Table 6 and Table 7).
Table 6 Subject demographics & variable scores by caregiver gender.
Variable
N
Patient Gender: Male
Female
Years of Age
Years of Education
Years of Reported Illness

Male
18
1
17
Mean
75.56
14.11
1.81

Mini Mental State Examination (MMSE)

27.38 1.54 24 30

Kingston Standardized Cognitive Assessment Rev
(KSCAr) TOTAL Score
KSCAr MEMORY Subtotal
KSCAr LANGUAGE Subtotal
KSCAr VISUAL-MOTOR Subtotal

98.03 7.89 79 109.5 98.66 6.79 82.5 111.5

SD
7.64
2.26
1.27

Min Max
61 91
11 18
1 5

32.58 5.68 22 43.5
37.83 1.42 34 39
27.61 3.87 18 31

Female
47
34
13
Mean SD
74.77 7.09
13.18 3.84
1.96 1.3

Min
53
6
0

Max
85
21
5

27.35 1.7

22

30

33.06 3.9 24
37.89 1.31 34
27.7 3.4 17

41.5
39
31

mini-Kingston Standardized Cognitive Assessment 33.53 5.77 24 30
(mini-KSCAr)

33.13 4.37 25

41.5

Kingston Standardized Behavioural Assessment
(KSBA(comm))
Neuropsychiatric Behaviours (NPT)
Neuropsychological Behaviours (NPL)

14.28 11.07 2

42

13.38 8.38 1

37

3.67 4.15 0
10.61 7.65 2

14
28

3.89
9.49

3.77 0
5.52 1

14
23

Kingston Caregiver Stress Scale (KCSS)
KCSS Care Group (Q1 - Q7)
KCSS Family Group (Q8 - Q9)
KCSS Financial Group (Q10)

17.83
14.28
2.44
1.11

39
35
5
3

17.83
13.64
2.81
1.38

7.16
5.49
1.67
0.79

38
27
10
4

6.46
6.76
0.83
0.46

10
7
2
1

10
7
2
1
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Table 7 Subject demographics & variable scores by caregiver relationship to patient.
Variable
N

Spouse
46

Child
16

Patient Gender: Male

32

1

Female

14

15

Mean SD

Min Max

Mean SD

Years of Age

74.91 6.61

61

91

78

Years of Education †

14.23 3.6

6

21

11.13 2.09 8

15

Years of Reported Illness

1.86

1.34

0.5

5

1.87

4

Mini Mental State Examination (MMSE)

27.62 1.51

24

30

26.56 1.8

Kingston Standardized Cognitive Assessment 98.92 7.24
Rev (KSCAr) TOTAL Score
KSCAr MEMORY Subtotal
32.97 4.38

Min Max

6.62 68
0.96 1

79.0 111.5 96.59 6.9

22

85

30

81.0 107.
5

22

44

32.03 4.47 23

38

KSCAr LANGUAGE Subtotal

37.87 1.31

34

39

37.69 1.45 34

39

KSCAr VISUAL-MOTOR Subtotal

28.09 3.22

17

31

26.88 3.69 19

31

mini-Kingston Standardized Cognitive
Assessment (mini-KSCAr)

33.27 4.58

22.0 42.5

32.41 5.29 21.0 41.0

Kingston Standardized Behavioural
Assessment (KSBA(comm))
Neuropsychiatric Behaviours (NPT)

13.5

9.19

1

42

11.44 6.83 2

24

3.76

3.91

0

14

3.25

3.46 0

12

9.74

6.16

1

28

8.19

4.43 1

16

16.78 6.34

10

38

19.13 7.12 10

36

KCSS Care Group (Q1 - Q7)

13.15 5.17

7

27

14.25 5.65 7

27

KCSS Family Group (Q8 - Q9) ‡

2.46

1.44

2

10

3.25

1.39 2

6

KCSS Financial Group (Q10)

1.17

0.56

1

4

1.63

0.93 1

4

Neuropsychological Behaviours (NPL)
Kingston Caregiver Stress Scale (KCSS)

4. Discussion
The purpose of this paper was to explore caregiver stress associated with behavioural change in
a dementia group, in order to offer a context into which caregiver stress might be at least partially
understood. The clinical sample used in this study was judged to be typical of that reported in
much of the caregiver stress literature: primarily (female) spouses (the remainder being adult
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children), caring for an individual in their mid-seventies, living at home with significant cognitive
and behavioural change associated with dementia of moderate severity.
The main finding of this study indicates that perceived stress in caregivers as identified by the
KCSS is very highly correlated with the number of altered behaviours that one has to manage (rs =
0.80). This very strong correlation between the KCSS and the KSBA(comm) suggests an important
relationship between the behaviour changes in dementia and caregiver stress. It could be said that
the KSBA(comm) predicts stress in caregivers, or that high caregiver stress scores on the KCSS
suggest that there will very likely be significant behavioural changes in the individual being cared
for. Further, the findings show that the level of stress is greater for those who have been
managing the changes for longer periods of time.
The relationship found in this study between patient behaviour change and caregiver stress
seems to be the strongest reported so far in the literature. In a study by Hooker and colleagues [22]
the authors used a number measures to assess dementia patients and their caregivers, including a
modified version of the NPI [23] and the Perceived Stress Scale (PSS) [24], which is a general, nondementia related stress scale. The correlation between the two scales was r = 0.37. In a metaanalysis of studies looking at patient disabilities and caregiver issues including burden, Pinquart
and Sörensen [25] also report a 0.37 correlation between caregiver burden and patient problem
behaviours. Despite the limitations of meta-analysis, the authors were able to say that “we
conclude that caregivers are most burdened by care recipients’ behavior problems”.
We posit that the stronger relationship found in our study, is probably due to the fact that the
KSBA(comm) detects a wider range of behaviour change than is assessed by the NPI (i.e. NPL as
well as NPT behaviours), and that the KCSS is specifically tuned to the problems faced by
caregivers of dementia patients, presented in a straightforward, simple fashion [13]. Indeed, one
might consider that the high correlations between behaviour change and caregiver stress suggest
the possibility of some third, latent construct, underlying both of these factors. However, we see
that breaking down the behaviour changes into the NPL and NPT factors and then also into the 12
KSBA domains and separately relating these to each of the three components of caregiver stress
(i.e., Caregiving, Financial, Family), yielded considerable variability in the strength of the obtained
correlations (rs = 0.13 to 0.76 for Caregiving, rs = -0.06 to 0.47 for Family and rs = -0.07 to 0.37 for
Finances), and demonstrated different aspects of behavioural change had varying effects on the
distinct components of caregiver stress. The differentiation amongst components of caregiver
stress reported here is consistent the conceptualizations used in enduring models of stress and
coping reported in the literature, including that of Pearlin [26, 27].
The behavioural changes caregivers in the present study reported seeing in their family
members included both the traditional neuropsychiatric behaviours as well as neuropsychological
behaviours. That both types of behaviours were identified is a finding the authors have reported in
previous research with the KSBA [5] and is noteworthy as it speaks to the contribution of
behaviours for which pharmacologic interventions are typically used (Neuropsychiatric) as well as
behaviours for which behavioural and environmental interventions are most appropriate
(Neuropsychological). Thus, both classes of behaviour change contribute significantly to the
overall experience of caregiver stress. Further, behaviour change in these patients tended to cover
many areas (often 10 or more of the 12 KSBA domains Median = 5), reflecting the complexity of
behaviour challenges that a caregiver must manage on a daily basis.
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This study also reveals that people do distinguish between sources of stress and that they can
assign a relative value to each. This is demonstrated by the fact that only 5 out the 80 response
sets had the same numerical answers to all 10 KCSS questions. When this did occur, it was always
a score of 1; presumably, in these cases the caregiver was expressing minimal, or no, perceived
stress for all questions. The study also found that of the three broad sources of caregiver stress,
the area related to specific caregiving tasks was associated with greater stress than family issues
or financial issues. This compartmentalization of stress is useful to the clinician since it affords a
clue as to where to start to deal with the problems facing a caregiver.
It is also noteworthy, that while gender of caregiver did not differentiate perceived level of
stress, the nature of the caregiver relationship did differentiate the degree of stress experienced
in the area of Family Issues, where adult children reported higher levels of family related stress
than did spouses. This finding speaks to the need for more research into the reasons for this
difference, such as: how care decisions are made / shared, and how the relationship the caregiver
has with other family members is altered. It might also identify differential support needs
depending on the type of caregiver.
5. Conclusions
The KCSS is primarily a scale that allows family caregivers to express their level of stress in a
relevant and easy format. It can also be used to monitor changes in stress levels over time, as the
situation changes. This allows a clinician to not only follow the condition of the patient, but also to
follow the effects of the care giving process on the family caregivers. The three components of the
KCSS also provide a means of targeting those specific areas in most need of support and
intervention.
The KSBA(comm) is particularly useful in providing clinicians a comprehensive and standardized
behavioural analysis in only a few minutes. It is a simple and efficient way of collecting behavioural
data that is broader in coverage than other currently available behaviour scales (e.g. the NPI) [23].
Indeed, there were differences in the patterns of the relationship of NPL and NPT factors with the
different components of caregiver stress that supports the need for inclusion of a broader sample
of dementia-related behaviours. Specifically, NPL behaviours were significantly correlated to both
Care-related and Family Stress but not to the Finance Component, while NPT behaviours were
only related to Care-related stress. Exclusion of the NPL behaviours would have resulted in missing
the driver of family-related stress.
In this study, it was shown that knowledge of a patient’s behavioural status is germane to
understanding the caregiver experience. For example, where items related to the KCSS care giving
issues are a salient source of caregiver stress, the KSBA(comm) provides a context into which
behavioural / pharmacologic interventions can be targeted in a systematic fashion and the reasons
for the stress can be more easily articulated and understood by the caregiver.
From the data it can also be shown that the average KCSS score for individuals with a
KSBA(comm) score of 30 or more (the range where caregivers anecdotally declare that they are
ready to place their family member in long term care) is 32.50 (SD = 4.27), compared to a mean of
16.66 (SD = 5.96) for those with a score of less than 30. This speaks to the considerable increase in
stress that occurs around the time at which placement is being considered.
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The results of this study underline the central role of behavioural symptoms in the stress load
on caregivers. Therefore, any efforts to relieve the effects of these behaviour changes would be
most welcome in the lives of caregivers, and also allow them to better care for their spouse or
relative with dementia.
Limitations of this Study and Future Research Directions:
This study explored the relationship between dementia related behaviour change and caregiver
stress. While the study addressed several important issues in clarifying this relationship, it also
raises several interesting questions for future study: It did not examine the role of community
supports available, usage patterns, and access. Further work to both replicate the findings
reported here, and evaluate the role of community supports, would further advance the
understanding of caregiver stress and provide direction to funding agencies providing services to
persons with dementia and their caregivers.
Another goal for future research would be to explore the usefulness of the KSBA(comm) in
other neurological disease groups. For example, the authors have evidence to suggest that the
KSBA(comm) may be an effective tool for uncovering behavioural disturbances in depression [28].
The authors have been approached in regards to use of the KCSS for caregivers of other physical
and mental diseases (e.g. cancer, intellectual disability).
The effectiveness of behavioural/pharmacologic interventions on stress could also be assessed
to monitor or identify any resulting changes (increase or decrease) in stress over time.
It should be noted that all of the Kingston Scales can be downloaded free of charge from
www.kingstonscales.org.
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Abstract
Aging is associated with an increased incidence of major diseases, including cancer,
cardiovascular, neurodegenerative, metabolic and autoimmune diseases. Primary
prevention and early diagnosis of these diseases have a dramatic impact on incidence,
outcome, quality of life and are commonly applied as age-dependent indications based on
evidence of efficacy for specific groups of the aging population. They likely contribute to the
observed increase in life expectancy through the reduction of incidence and the retardation
of the onset of age-associated diseases. In the present article, we develop the hypothesis
that age-dependent preventative measures and diagnostic screenings might perform better
if biological age were used instead of chronological age. This is based on the observation
that there are individual differences in age-associated decline in performance that are
© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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reflected by measurable biological indicators, such as telomere length, signal joint T-cell
receptor rearrangement excision circles, and specific DNA-methylation and gene expression
events.
Keywords
Signal joint T-cell receptor rearrangement excision circle; telomeres; DNA-methylation; gene
expression; cellular senescence; aging

1. Introduction
Age is a major risk factor for many diseases such as cancer [1, 2], cardiovascular diseases [3, 4],
diabetes [5], and neurodegenerative syndromes [6], as these diseases show clear age-related
incidence rates. The age-related risk can be explained by: i) the age-dependent number of stem
cell divisions for specific tissues [7], likely not only for cancer; ii) life-long exposure to
environmental insults, including diet [8, 9], radiation [10] and chemical factors [11, 12], and
lifestyle [13, 14]; and iii) the, at least in part, genetically determined [15, 16] efficacy of
endogenous repair systems such as the DNA-repair machinery [17, 18]. Chronic inflammation
increases with age and is likely both a cause and a consequence of age-related (patho)
physiological decline [19, 20]. The psychological stress that accumulates over a lifetime and the
related resilience also contribute to aging [21]. A genetic predisposition for age-related diseases
strongly affects longevity [22], an effect that is difficult to discern from true genetically
determined longevity that is not mediated by disease susceptibility. Nonetheless, genome-wide
association studies have delivered several genetic variants that independently affect longevity [2326]. Differences in longevity, whether determined by endogenous genetic factors or
environmental exposure, likely correlate with the physical performance state at any given age.
Some people may “look” (perform) younger or older than the mean population of the same
chronological age. Genetic variability and history of exposure to environmental stresses probably
determine these differences, but this has not yet been studied in a systematic way. In this
hypothesis article, we argue that a systematic analysis of differences in individual performance
status can and should affect medical decision making. Diagnostic and therapeutic interventions,
especially in the preventative setting, are often prescribed by applying age-thresholds. To mention
a few, cardiovascular preventative drugs are described for the population over 50 years of age [27],
mammographic breast cancer screening is recommended for women over 50 while screening of
the younger population is highly debated [28, 29], and colonoscopy for the prevention of colon
cancer is reserved for the elderly [30]. Age thresholds are implemented on a rationale considering
objective health effects, associated costs, [31] and the risk of overdiagnosis [32]. Personalization
of preventative screening invariably includes consideration of the person’s age [31]. Here we
postulate that personalized medicine should consider “biological age” instead of “chronological
age,” especially for the personalization of preventative measures in healthy subjects who do not
present disease specific biomarkers.
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2. The Concept of Biological Age
We define “biological age” as the individual physiological performance status that imperfectly
correlates with “chronological age.” Simply, chronological age equals the years a person has lived
and biological age is how old he or she seems, performs and/or feels. Alex Comfort was the first to
address aging differences in the “aging rate” in men in 1969 [33]. The following search for
biomarkers of aging has, however, met with limited success [34, 35], although it was clear from
the beginning that biological age is associated with disease risk [36]. The complexity of aging,
considering endogenous and environmental factors, has stimulated the development of
multifactorial models [37-43]. The aim of these attempts was the prediction of mortality with
limited applicability to prevention medicine (for a recent review see [44]).
Many factors show some association with aging and might serve for constructing models for
the prediction of biological age. As discussed above, these factors can be intrinsic or
environmental. Intrinsic, genetic factors have been identified but are not strong. Many of them
are correlated with the risk for specific diseases that might limit one's lifespan, whereas very few
show any disease independent effects on longevity. The latter are expected to correlate with
biological age. Markers of exposure can be useful but their effect is limited by the fact that a
double correlation is considered; the exposure correlates with the marker and with lifespan
and/or performance limitations but the marker might not necessarily correlate in a significant
manner with lifespan or performance due to the lack of transitivity of correlation [45] (Figure 1).
3. Which Markers?
Research on biological age markers has proposed many different markers and marker
combinations (for a recent review see [46]). Usually, the markers are better if they are causally
associated with the event for which they are a marker. If a specific type of cancer depends on the
presence of a specific mutation, then the mutation is the best marker. Yet causal relations are
rarely so straightforward. The complex nature of biological systems and their potential
perturbations limit the value of markers that measure just one perturbation that might well be
compensated by other features of the complex system. We, therefore, propose to abandon
markers that are associated with lifespan and performance limiting environmental factors and to
use instead of a set of markers that are directly associated with chronological age. Markers of
chronological age, widely used in forensic science to estimate the age of biological specimens [47],
try to closely match chronological age but fail to do this perfectly. We hypothesize that the
discrepancy between age and marker estimated age (1- correlation efficient) is due to noise in the
measure and to differences in biological age.
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Figure 1 Markers for biological age determination. (A) Exposure to environmental risk
factors correlates with lifespan and with exposure markers. Since these correlations
are not perfect and since correlations are not transitive, exposure markers do not
necessarily correlate with lifespan. It is therefore necessary to develop markers that
directly correlate with life expectancy. (B) The concept of biological versus
chronological age. Markers of biological age correlate with chronological age, yet
single subjects show some variation. Within a confidence interval, variation must be
considered “noise,”; above and beneath this confidence interval we find subjects who
show discordance between biological and chronological age. This discordance is
expected to be associated with risk for age-related diseases and longevity.
4. Forensic Markers of Chronological Age
We propose here the introduction of chronological age forensic markers for the determination
of biological age in a manner that is as much as possible independent of the processes that limit
lifespan by increasing the risk for specific diseases. Recently, forensic science has introduced new
markers that can be analyzed by minimally invasive methods in a cost-effective manner.
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4.1 Telomere Length
Telomere length has been associated with the replicative history of human cells [48] as well as
with aging and longevity [49, 50], but this association is still not clear from the epidemiological
point of view [51]. The relationship between cell division and net alteration in telomere length is
not a constant one and distinct patterns of telomere length change can predominate [52].
Telomere length depends on the activity of the enzyme that replicates telomeres, the telomerase,
which is present with variable activities in the population [53]. Telomere length can be determined
through a luminescence-based hybridization method after DNA restriction [54]. More recently,
polymerase chain reaction (PCR)-based assays have been introduced [55, 56].
4.2 Signal Joint T-Cell Receptor Excision Circles
Human individual age can accurately and reliably be estimated through the analysis of T-cell
DNA rearrangements in blood cells [57, 58]. T-lymphocytes express T-cell receptors (TCR) that are
adapted for the specific recognition of antigens through DNA-rearrangements. In this process,
intervening DNA sequences in the TCR loci are deleted and circularized into episomal DNA
molecules, also called signal joint TCR excision circles (sjTRECs) [59]. The δRec-ψJα sjTREC arises
through an intermediate rearrangement in the TCRD/TCRA locus in developing TCRαβ+ Tlymphocytes. The number of sjTRECs declines in a log-linear fashion with increasing human age, as
a consequence of thymus involution that starts shortly after birth [60]. sjTRECs thus correlate with
age although there is some influence of diseases and their therapies that alter thymic function and
eventually lead to thymic regeneration [61, 62]. SjTREC levels can be monitored on archival DNA
by a simple Taqman qPCR protocol in which the sjTREC DNA is amplified in comparison to the
single copy albumin (ALB) gene following the protocol described by Zubakov et al. [57]. Figure 2
shows the analysis of sjTRECs for 82 healthy bone marrow donors collected at the Galliera Hospital
in Genova, Italy. The inverse correlation of the relative amount of sjTREC DNA molecules with
chronological age is evident (r2= 0.63); however, it is also clear that the values for single individuals
greatly scatter around the central diagonal of perfect correlation.
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Figure 2 sjTREC as a marker of biological age. (A) Linear regression analysis shows an
inverse correlation between sjTREC molecules, as determined by semi-quantitative
polymerase chain reaction performed as described by Zubakov et al. [57], and
chronological age (linear regression: coeff. = -8.04, p <0.001, r2 = 0.63). Data were
obtained from DNA samples of 82 healthy bone marrow donors, ranging from 18 to 55
years of age. For data points related to those under 18 and over 55 years of age,
samples are obtained from donors' relatives or from patients tested for HLA-related
pathology susceptibility upon informed consent. Considerable deviation from a perfect
correlation is observed for many subjects likely indicating discordance between
biological and chronological age. Similar correlations are expected for the other
markers discussed that should be combined to determine biological age. (B)
Exploratory analysis of agreement, by means of Bland-Altman plot, between
chronological age and ΔCT (relative amount measured by qPCR) of sjTREC, rescaled to
age. The mean difference (red line) is -0.86 (95%CI: -3.99, 2.27), the correlation
between difference and mean values is not significant (Pitman’s Test of difference in
variance: r=.16, p=.2). A larger difference is strongly noticeable at the center of the
distribution, while at the borders (youngest and oldest subjects), the difference
between chronological age and ΔCT seems to be lower. Limits of agreement (reference
range for difference): -29.330 to 27.613; mean difference: -0.86 (CI -3.99 to 2.27);
range: 3.5 to 80.
4.3 DNA Methylation and Transcription
Biological aging is a consequence of developmental programs and organ maintenance that
imply, or may even rely on, DNA methylation events. Hence, DNA methylation can be used as an
age estimator. Although the precise mechanisms that link aging and DNA methylation are not
entirely clear, intracellular alterations leading to a loss of cellular identity and alterations affecting
the number and viability of stem cells and DNA methylation are thought to be interrelated. DNA
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methylation therefore is an independent marker of all types of aging [63, 64]. Several sets of ageassociated DNA methylation markers have been developed [65-71] and the association of DNA
methylation determined biological age with human diseases has been shown [71-77]. DNA
methylation appears to outperform other markers of biological age [46]. The biological “clocks”
developed by Levine [71], Horvath [68], Hannum [63], and their co-workers are based on 513, 353
and 71 methylation sites (CpGs), respectively.
Less numerous panels that have been developed for forensic science appear more practical for
routine use. Zubakov's team has recently described the human age estimation using DNA
methylation in cells from peripheral blood [58]. They identified 75 significantly differentially
methylated CpG sites [58] in addition to the already well validated markers in the ELOVL2 and
FHL2 genes [78, 79]. Yi and colleagues identified several age-associated DNA-methylation markers
and developed a multigene score that strongly correlated with chronological age in the cohort
analyzed (r=0.96) [80]. DNA-methylation levels can be assessed by differential digestion by
methylation sensitive restriction enzymes or, more accurately, by bisulfite (pyro-) sequencing [81].
A high throughput sequencing approach combined with machine learning for age prediction has
allowed for the identification of 16 age-associated methylation markers with a mean error of 3.8
years. Marioni and co-workers established a multigene DNA-methylation signature that is strongly
associated with aging [82] and could be validated in independent cohorts [74].
Methylation can directly affect gene expression and it is possible to exploit their inverse
correlation to develop a transcriptomic signature that also contemplates the expression of genes
with differential, age-associated methylation [83]. The age-associated gene expression signature
was shown to be associated with biological features linked to aging, such as blood pressure,
cholesterol levels, fasting glucose, and body mass index [83]. Yet in contrast to the
aforementioned measures, transcriptomics requires isolation of RNA that is much less stable than
DNA and therefore presents a logistic challenge in everyday practice (RNase free environment and
procedures).
4.4 SNVs
Many studies have addressed genetic determinants of longevity and genome-wide association
studies have identified many single nucleotide variants (SNV) that are associated with long life
expectancy. Several of these SNVs have been confirmed in thorough validation studies [23-25]. A
variant of the telomerase RNA component (TERC, rs3772190) has been found to be associated
with leukocyte telomere length and longevity [26]. We hypothesize that the association with
longevity might be determined by slower aging for the carriers of the longevity alleles. Hence,
these alleles would also be associated with a lower biological age, yet this has not been shown so
far. This hypothesis is sustained by the finding that the difference between biological and
chronological age appears to develop gradually. Its accumulation determines longevity and
reflects lifetime extending interventions such as dietary restriction [84].
4.5 Immunosenescence and Inflamm-Aging
Interleukin-6 (IL-6), a pro-inflammatory and pro-angiogenic cytokine, is present in the plasma at
higher levels in elder as compared to younger subjects [85]. Similarly, other pro-inflammatory
cytokines, coagulation factors, homocysteine, acute phase proteins, stress hormones, reactive
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oxygen species, and lipoprotein-A are present at elevated levels in the elderly [20]. Inflammation
plays a crucial role in almost all age-related diseases, like cancer, atherosclerosis, cardiovascular
disease, type II diabetes, and neurodegeneration, yet inflammation markers, in particular, IL-6, are
present at elevated levels even in healthy centenarians. IL-6 or other inflammation markers could
therefore contribute to the definition of biological age but they are too heavily influenced by the
actual inflammation state of the subjects, for example infections, to yield a reliable marker.
4.6 Other Markers of Aging
Immunoglobulins (Ig) are post-translationally modified by glycosylation that regulates their
function. After analyzing a cohort of over 5,000 subjects, Kristic and colleagues described an
alteration of the complex pattern of immunoglobulin glycosylation associated with age that
explained 58% of the variation in chronological age [86]. Ig glycosylation affects Ig function, thus
contributing to immunosenescence [87]. The sensitivity of this method allows for age
determination using bloodstains [88]. The analysis of the gut microbiome allowed for the
identification of bacterial patterns associated with biological age [89] that might reflect agedependent decline in gastro-intestinal functions [90].
5. Conclusions
The introduction of biological age instead of chronological age could affect medical decisions
that rely on age thresholds. Age is associated with risk for disease, and preventative measures like
diagnostic procedures or pharmacological therapy are usually applied in consideration of the
persons’ age. Age as a risk factor is mediated by an age-related performance that varies within a
given age group. Biological age is therefore expected to be more closely associated with risk.
Guidelines for mammographic screenings to prevent metastasization of breast cancer generally
recommend screening of women over 50 years of age and restrict screening of women between
40 and 49 to those with additional risk factors [91]. Pharoah et al. have proposed the introduction
of genetic risk factors to personalize screening programs [92, 93]. Introduction of biological
instead of chronological age could further personalize mammographic screenings and it could do
so in a cost-neutral manner since the inclusion of women under 50, yet “older” than their
chronological age, would likely be compensated by women over 50 that are “younger” than their
age. At the same time, the astonishingly limited effect of mammographic screening [94] could be
enhanced because of a risk-oriented personalization. The same would apply to other screening
programs such as colonoscopy for colorectal or prostate cancer prevention as well as
pharmacological prevention such as low-dose NSAIDS for cardiovascular disease prevention. At
the same time, biological age could become a powerful tool for the physician to induce changes in
the lifestyles and diets of patients who, in the absence of acute disease, present an increased
biological age. It is therefore justified to think that in the future, clinical decision making can
replace chronological age by the assessment of the biological age of patients.
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Abstract
Background: The increasing numbers and proportion of the ageing population make it
essential to develop and evaluate programs to meet the needs of older adults to empower
them to age actively, healthily and successfully. Consequently, positive ageing programs
have been developed and the need to evaluate their outcomes is essential. This study used
mixed methods to evaluate cognitive and behavioural changes and to monitor psychological
health and active ageing in participants of a longstanding positive ageing psychoeducation
program, Successful Ageing for Growth & Enjoyment (SAGE) conducted in Australia, and to
evaluate participant satisfaction with the program.
Methods: Two approaches were utilised. The first involved a survey of demographic
variables, measures of psychological health (depression, anxiety and stress, self-esteem and
resilience) active ageing, including measures of subjective learning and behavioural change
after the seminar series, sent to program participants prior to the annual program
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commencement, and again at the end of the ten-seminar program. The second approach
was for participants to complete a Likert-rated and short answer survey assessing session
satisfaction of participants after each of the ten seminars in the program.
Results: The analyses revealed that of those who attended SAGE, almost half reported
specific positive changes to their cognitions or behaviours, with most of these identified
changes being maintained at the end of the year-long program. Participant feedback from
those attending SAGE seminars was overwhelmingly positive. No clinically significant
differences were seen between those who did and did not attend SAGE in psychological
health or active ageing before or after attending.
Conclusions: Participants who engaged with SAGE often reported positive behavioural and
cognitive changes. Qualitative feedback suggested that SAGE is certainly appreciated and
valued by those attending.
Keywords
Ageing; psychoeducation; program evaluation; SAGE program; active ageing

1. Introduction
The number and proportion of older Australians is expected to continue to grow. In 2016, there
were 3.7 million (15%) Australians aged 65 and over-increasing from 319,000 (5%) in 1926 and 1.3
million (9%) in 1976. By 2056, it is projected there will be 8.7 million older Australians 65 years and
over (22% of the population), rising to 12.8 million people (25%) by 2096 [1]. The increasing
numbers and proportion of older people make it essential that accessible programs are available
to meet the needs of this group to empower them to age healthily and actively.
The challenges to psychological health associated with ageing may include loss of self-esteem,
social isolation and loneliness. A sense of social isolation and a lack of social support may lead to
depression, anxiety, stress and poor psychological resilience [2, 3]. Active ageing is a separate
construct focussed on continuing participation in society, defined by the World Health
Organization [4] as: “the process of optimizing opportunities for health, participation and security
in order to enhance quality of life as people age”. A growing body of research suggests that active
participation in society, along with continued physical, mental and social activity in late life, is a
vital element of ageing successfully [5]. Older people are often a source of support to others,
through providing unpaid labour either through voluntary work in the community [6] or unpaid
services such as childcare for relatives [7]. While clearly of immense benefit to the community,
research suggests this contribution is also of benefit to older people by helping them to continue
meaningful participation in society in their later years [8]. Therefore, psychological health, active
ageing, and continuing physical, mental and social activity are some of the critical issues for older
adults that the Successful Ageing for Growth & Enjoyment (SAGE) program seeks to address.
Psychoeducation is a humanistic approach to changing attitudes and behaviour patterns of
individuals, with the aim of assisting participants in making positive changes to their lifestyles,
habits and relationships and promoting the ability to adapt well to their environments through life
changes. Psychoeducation programs are designed to educate participants as to the nature of
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psychological health and difficulties, to create insight into the processes underlying psychological
difficulties, and also to facilitate understanding of the practical approaches, while providing tips to
managing difficulties in daily life and improve coping with these challenges. A number of such
programs have focussed specifically on brain health in older adults with symptoms of cognitive
impairment [9]. While previous programs have focused on one specific aspect of health ageing,
such as exercise, no evaluation has been previously reported on a psychoeducation program that
includes multiple areas of psychological health. For ageing Australians, a broader syllabus may
provide an avenue of support and growth to facilitate successful ageing. The following section
summarises research on the impact that modifiable factors, such as social support and mental
health, have on the process of ageing. A detailed description of the SAGE program follows,
highlighting the clear link between current active aging research and the SAGE seminar content.
1.1 Modifiable Determinants of Active Ageing
1.1.1 Physical Activity
Among behavioural and lifestyle factors, physical activity (PA) is the considered the most
important determinate of active ageing and has a major role in improving quality of life, reducing
disability, and reducing morbidity in later life [10-12]. According to the guidelines published by the
American College of Sports Medicine, it is recommended for older adults to engage in 150 minutes
of moderate PA a week to obtain optimal health benefits [13]. Overall, physical inactivity is the
fourth leading risk factor contributing to deaths and burden of disease globally, ranking ahead of
obesity [14, 15]. There is a wealth of empirical evidence for the benefits of PA on the physiology of
aging, including prevention of chronic diseases, improved mental health and overall wellbeing, as
well as positive social outcomes [10, 13, 16, 17]. Despite these benefits, high proportions of older
adults globally, are living sedentary lives [17].
1.1.2 Social Support
A considerable body of literature has indicated the health benefits to older adults who have
strong ties with family members and friends, have access to meaningful social networks and who
actively participate in community or group activities [18]. Community connections, such as being
active participants in clubs, religious organisations and volunteer work, provide important
peripheral social ties and foster a sense of belonging, which is crucial for maintaining a strong
sense of identity, purpose, and security as people age [19]. Older adults with stronger social
support networks have been found to have lower mortality rates, better mental health, and higher
self-rated health [20-24]. However, older adults face a number of challenges in remaining socially
connected, such as life course changes including retirement and bereavement, and physical health
difficulties. As people approach advanced old age, their opportunities to engage in these activities
often significantly diminish. Increasing fragility and deteriorating health can impair mobility,
keeping people confined to their homes. Constraints such as living in a rural area, or caring for a
spouse, can leave people house bound with few opportunities to engage in local community
activities. Several intervention studies have aimed at reducing social isolation in later life by
focusing on improving social skills, enhancing social support, increasing opportunities for social
contact [25, 26].
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1.1.3 Education
Education is also an important determinant of AA. Education not only plays an important role in
occupation and socioeconomic status, but influences health and behavioural practices across the
life span. Evidence that neuroplasticity is preserved into later life, has paved the way for cognitive
interventions to attempt to delay or slow down the progression of cognitive decline [27]. Older
adults are now being encouraged to engage in cognitively stimulating activities daily, such as
reading, crosswords, trivia, and card games. Evidence suggests that frequent engagement (6 hours
a week of reading and hobbies) may reduce incidents of dementia [28].
1.1.4 Mental Health
Stress has been found to affect more than half of all Australians over the age of 65 years, with
chronic stress postulated to lead to a number of health risks within this age group including,
clinical anxiety and depression, and physical health issues such as high blood pressure [1]. Mental
illness, such as depression and anxiety, are common conditions among Australians above the age
of 65 years – with prevalence estimated to be approximately 10% for anxiety disorders and
between 10 and 15% for depressive disorders [29]. Further, the prevalence and incidence of
depression is reported to double after the age of 70 years [30, 31]. Depression in this population is
associated with increased risk of morbidity, increased risk of suicide, decreased physical, cognitive
and social functioning, and greater self-neglect, all of which in turn are associated with premature
mortality and greater health care utilisation [32-34]. High suicide rates have consistently been
identified in the older adult population and increase steadily for both men and woman, which has
considerable implications given the continually rising aging population [35-38]. Whilst rates of
suicide amongst males aged between 70 and 79 years were comparable to those levels seen in
mid-life populations, suicide rates are consistently highest amongst males aged 85 years and
above, 6 times the average suicide rate in the US [35]. A constellation of modifiable factors have
been identified that confer increased risk for suicide in later life, these include psychiatric illness,
social disconnectedness, physical illness, and sleep difficulties including insomnia and poor
subjective sleep quality and quantity [38-41].
It is noted within the ageing literature that anxiety and depression are frequently overlooked or
misdiagnosed in older adults and are often poorly managed [30, 42-44]. Researchers have argued
that this may be due to older adults being less likely to report feelings of depression or anxiety and
are more likely to present with behavioural or bodily symptomology and somatic complaints [30,
38, 45]. Other postulated reasons include the view held by some older adults that mental health
issues are a sign of moral or personal weakness or character flaws [30, 46]. It has been reported
that up to 58% of older adults believe depression is a normal part of aging [27]. In line with this
observation, it has also been argued that some older adults are not sensitive to their own
emotional needs, growing up in a time when communication about such matters was not
encouraged [47].
1.2 SAGE Format & Content
SAGE psychoeducation seminars have been conducted by the Cairnmillar Institute in
Melbourne, Australia, for over 28 years. SAGE seminars are open to all adults aged 55 years or
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above, regardless of whether they have any diagnosed cognitive or other psychological disorder.
These seminars are held monthly from February to November each year. A different topic is
discussed each month in a format that includes didactic presentation of theoretical and practical
aspects of the chosen topic, followed by discussion time and question and answer time. The
seminars include discussion of practical activities that participants can undertake in their daily
lives to help promote positive change. Each one-hour session is followed by a one-hour informal
lunch and socialising session.
The ten SAGE seminars held during this evaluation of the program were: Technology,
grandchildren and communication (focussed on how to connect with other people including, but
not limited to, one’s grandchildren and understanding changes in our social connectedness),
Active Ageing (based on the World Health Organisation model of Active Ageing with an emphasis
on practical activities that participants could undertake to increase their own levels of active
ageing), Loneliness (focussed on the commonality of the issue of loneliness and positive steps that
participants could take to reduce or prevent loneliness in themselves and in other), Dementia
(focussed on understanding dementia and how individuals can minimise their own risk of
developing dementia), Anxiety (focussed on common anxieties related to older age and anxietyrelated disorders, approaches to anxiety management and specific strategies that participants
could use to deal with anxieties), Health & Medical issues (interaction with the medical system,
including self-care and tips for being an active consumer of health and medical services), Advance
Planning (issues of Guardianship, Power of Attorney, Advance Medical Directives, Wills and
Capacity, empowering participants to make educated decisions for their future and that of their
families), Motivation (exploring keys to motivation, including discussion on goal setting and finding
rewards in life), Coping Skills (exploring the life-challenges faced by older adults and the range of
coping skills that can be used, with an emphasis on using the right skill for the time and situation)
and a Review session, “You Are Awesome: Looking back to look forward” (encouraging
participants to think about what they had learned and how they are applying their new
knowledge). A summary of the seminar content can be seen in Table 1.
1.3 Research Aims
The SAGE program has been conducted, unevaluated, for almost 28 years. With an increased
need for such programs it is increasingly important to understand the perceived efficacy and value
of such programs. Thus, the following aims of this program evaluation were firstly, to investigate
the extent to which SAGE participants made and maintained identifiable changes to cognitions and
behaviours as a direct result of attending SAGE, as well as monitoring psychological health
(including psychological symptoms of depression, anxiety and stress, self-esteem and resilience)
and active ageing in SAGE participants, and secondly, to evaluate participant satisfaction with
SAGE seminars.
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Table 1 Summary table of seminar topics delivered during the 2017 evaluation period.
Semina
r
1:

Seminar Topic
Technology,
Grandchildren &
Communication

2:

Active Ageing

3:

Loneliness

4:

Dementia

5:

Anxiety

6:

Health & Medical
Issues

7:

Advance Planning

8:

Motivation

9:

Coping Skills

10:

You are
Awesome:
Looking Back to
Look Forward

Description
A seminar focusing on ways of connecting with others, including a
discussion around modern technology and its impact on communication,
perceptions of a generation gap, and useful ways to re-open
communication with family, peers and others.
This seminar presented the WHO model of AA with an emphasis on
practical activities attendees could undertake to increase their own levels
This
seminar focused on the commonality of the issue of loneliness in
of AA.
older age, focusing on positive steps that attendees could take to reduce
or prevent loneliness within themselves and others.
This seminar focused on improving general understanding of dementia
and how attendees can minimise their own risk of developing dementia.
This seminar focused on common anxieties related to older age and
anxiety-related disorders. Approaches to anxiety management and specific
strategies participants could apply in managing anxiety were discussed.
A guest speaker opened a discussion around interaction with the medical
system in older age, including self-care and tips for being an active
consumer of health and medical services.
This seminar involved a discussion of issues involving Guardianship, Power
of Attorney, Advance Medical Directives, Wills and Capacity.
This seminar explored keys to motivation, including goal setting and
finding rewards in life
This seminar explored frequent life challenges that face older adults and
the range of coping skills that can be used.
The final seminar for the year was a reflective session, which encouraged
participants to think about the course of the seminar series, what they had
learnt, and how they are applying their new knowledge and skills.

2. Materials and Methods
2.1 Aim 1: Investigation of Cognitive and Behavioural Changes in Participants and Psychological
Health of Participants
2.1.1 Participants
Each monthly SAGE seminar during the period of data collection had from 40 to approximately
80 attendees, who range in age from 55 to over 90 years. Participants were recruited from past
and present SAGE attendees by both mail and email using old address lists of attendees, with 212
invitations to participate sent, however it is unknown how many of these were lost due to
addresses being out of date. There were 68 surveys returned at time 1, however 12 of these had
not included any consent form or contact details so could not be included. The remaining 56 time
1 participants were recontacted by mail or email at time 2, following which 37 surveys were
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returned and used in the analysis (see Figure 1). This research approval was gained from the
Cairnmillar Institute Human Research Ethics Committee to conduct this research (approval
number 2016/01740-16, 2017). Informed consent was obtained prior to the research
questionnaires being completed. Individuals who did not consent were still welcome to attend the
SAGE program.

Figure 1
2.2 Procedure and Materials
Participants were requested to complete a pre-seminar questionnaire in March 2017, as well as
a post-seminar questionnaire in November 2017. The questionnaire consisted of demographic
variables (including age, gender, marital status and income) and measures of psychological health
(including depression, anxiety and stress, self-esteem and resilience) and active ageing. The posttest questionnaire recorded details of which seminars the participants had attended in 2017 and
any changes the participants reported as a consequence of attending SAGE. The scales included:
2.2.1 DASS-21: Depression, Anxiety, Stress
The Depression Anxiety and Stress Scale (DASS; [48, 49]) is a self-rated measure of stress,
anxiety and depression levels over the previous week. This version of the DASS, consists of 21
items and the rating scale is from 0 (Does not apply at all) to 3 (Applies to me very much/most of
the time). Internal consistency reliability has been previously shown to be high, with Cronbach’s α
= 0.88 *11+. For the Depression scale α = .898, for the Anxiety scale α = .839, and for the Stress
scale α = .913 *11+.
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2.2.2 Rosenberg Self-Esteem Scale
The Rosenberg Self-Esteem Scale [50], labelled here as “Feelings about Me”, measures selfworth and self-acceptance. It has 10 items, each scored from 1 (Strongly Disagree) to 4 (Strongly
Agree). Half of the items are negatively worded and are therefore reverse scored, giving a range of
possible scores for the total scale from 10 to 40, with higher scores indicating higher self-esteem;
reliability has been shown to be high with α = .916 *12+.
2.2.3 Connor-Davidson Resilience Scale
The Connor-Davidson Resilience Scale [3], labelled in this survey as “How I Cope”, was
developed as a measure of resilience. The scale has 10 items, each scored 0 to 4, thus giving a
range of possible total scores from 0 to 40, with higher scores indicating stronger resilience; α
= .923 [3].
2.2.4 Active Ageing Index
The Active Ageing Index (AAI) was developed to facilitate measurement of the Active Ageing
construct based on the World Health Organization definition [4]. The steps of AAI use are outlined
in detail by Zaidi et al. [51]. The version of the AAI used for this evaluation measures the 13
individual indicators of Active Ageing. The scoring method follows the formula cited in
Thanakwang and Soonthorndhada [52]. All indicators are scored in a positive manner so that
higher scores indicate better active ageing outcomes. Reliability for the 13 indicators was
acceptable for research purposes at α = .535. To obtain AAI scores, the raw scores for each of the
13 indicators are first transformed into composite scores that weight each indicator equally so
that all component indices fall between 0 and 1. Index scores are then calculated for Health,
Security, and Participation.
2.3 Aim 2: Satisfaction with SAGE Seminars
Participants who attended SAGE during the data collection period provided feedback on their
levels of satisfaction with the seminars by completing the Program Satisfaction Form at the end of
each seminar. There were 168 forms returned from 402 attendances (41.8% response rate).
2.3.1 Program Satisfaction Form
Participant feedback was gathered from participants at all sessions on a standardised form with
eight questions to be rated on a scale from 1 (Don't Agree) to 7 (Totally Agree). Question 2 was
negatively worded in the feedback form but has been reverse-scored in this report so that higher
ratings indicate higher satisfaction. The other seven items were positively worded so that, for all
questions, higher ratings indicate higher satisfaction. There were also six ‘free-response’ items,
where participants could write their thoughts in their own words. The final question was modified
from session three onwards, to specifically ask about suggestions for future topics in addition to
any other comments.
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2.4 Design & Analysis
The end of year (time 2) survey asked about attendance at SAGE seminars in 2017 and from this
a grouping variable was created to classify people into those who has attended SAGE in 2017 and
those who had not attended in 2017. This grouping variable is dichotomous and does not count
the number of SAGE sessions attended. The analysis consisted of three steps. For the first step,
cognitive and behavioural changes made by participants following SAGE attendance were
tabulated. The second step compared those who completed the study and those who did not
return the post-SAGE survey on the psychological health and active ageing variables at time 1,
then examined differences between the groups (i.e. those who did, compared to those who did
not attend SAGE in 2017) in time 1 (pre-SAGE) and time 2 (post-SAGE) outcome measures. For the
third step, addressing aim 2, the free-responses for the participant feedback data for all seminars
were collated and summarised with descriptive statistics, then inspected for general themes.
3. Results
3.1 Aim 1: Participant Changes Made Following SAGE Seminars
The time 2 survey asked participants if they had made any changes during the year specifically
in response to SAGE seminars they had attended. While a little less than half (48%) of the
respondents could clearly name a specific cognitive or behavioural change that they had made,
the changes listed were relevant to the content of each session and most participants who named
a change they had made also reported they were still doing this new behaviour at the point of the
time 2 survey. The following is a sample of the changes participants made each month:
remembering the importance of being active; making more social contacts; being more open
minded - not so quick to judge; finding a new challenge and challenge self every day with a new
task; learning to stay in the moment; accepting uncertainty; organising my health records;
checking my will and power of attorney; finding activities that give meaning and enjoyment;
feeling more centred and level headed in the face of grief; making the most of every day.
3.2 Investigation of Psychological Health and Active Ageing in Participants
At time 1, the 56 participants were between 56 and 95 years of age (mean = 74.40; SD = 8.55)
and 55 (81%) were female. They had attended SAGE for between less than one and twenty-eight
years, (mean = 7.68; SD = 7.09). Of the time 2 respondents, only 12 of the 37 had attended SAGE in
2017, although several indicated on their survey that they would like to attend more but were
restricted by finances, health or other circumstances.
A comparison of those who did and those who did not return the post-SAGE survey (to assess
for selective attrition) was conducted using a series of between-groups t-tests on the time 1
variables of psychological health (depression, anxiety, stress, self-esteem, and resilience) and
Active Ageing (health, security and participation indices). There were no significant differences
between the groups on any of the time 1 measures (see table 2 for means and test statistics). The
next series of between-groups t-tests compared the time 1 baseline data for those who did and
those who did not attend SAGE in order to check for pre-existing group differences between
attendees and non-attendees. There were no significant differences between the groups on any of
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the time 1 measures (see table 3 for means and test statistics). A third series of between-groups ttests compared scores of those who had, and those who had not, attended SAGE in 2017 on the
time 2 (post-SAGE) mean scores on the outcome variables (means and test statistics are shown in
Table 3. There was a significant difference between the groups for scores on Stress, t (32) = 2.26, p
= .030, with higher scores in those who attended SAGE. There were no other significant
differences between the groups in the outcome measures.
Table 2 Comparison of study completers and attrition on outcome measures at baseline (time 1).

Depression
Anxiety
Stress
Self esteem
Resilience
AAI Health
AAI Security
AAI Participation

Completed study
(n = 37)
Mean
SD
2.92
3.66
2.27
2.62
4.22
4.30
17.32
5.47
31.76
6.11
0.86
.12
0.77
.19
0.31
.21

Attrition
(n = 19)
Mean
4.26
3.68
5.58
17.47
30.21
0.84
0.73
0.36

t-statistic (df p-value
=54)
SD
4.60
4.27
5.11
5.66
6.52
.09
.17
.23

1.19
1.54
1.05
0.10
0.88
0.38
0.92
0.83

.239
.131
.297
.924
.385
.708
.359
.412

Table 3 Group comparison of outcome measures at baseline (time 1) and post-SAGE (time 2).
Attended SAGE Did not attend SAGE t-statistic
(n = 12)
(n = 25)
(df =54)
Mean SD
Mean
SD
Pre-SAGE
Depression
Anxiety
Stress
Self esteem
Resilience
AAI Health
AAI Security
AAI Participation
Post-SAGE
Depression
Anxiety
Stress
Self esteem
Resilience
AAI Health
AAI Security
AAI Participation

p-value

2.67
2.42
5.50
17.17
32.00
0.88
0.71
0.29

2.64
2.11
5.23
4.15
5.12
.05
.21
.15

3.04
2.20
3.60
17.40
31.64
0.85
0.80
0.32

4.11
2.87
3.73
6.08
6.63
.15
.17
.23

0.29
0.23
1.27
0.12
0.17
0.69
1.46
0.44

.776
.818
.212
.905
.870
.496
.153
.666

2.17
3.58
6.67
18.42
30.08
0.55
0.73
0.27

4.89
3.87
6.31
2.91
4.40
.13
.20
.28

1.75
1.71
3.21
16.20
32.80
0.59
0.80
0.20

2.77
2.59
2.93
4.88
6.72
.11
.17
.16

1.90
1.73
2.26
1.45
1.27
1.19
1.09
1.03

.066
.093
.030*
.156
.212
.241
.283
.311
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3.3 Aim 2- Participant satisfaction with SAGE seminars
3.3.1 Quantitative Feedback
The quantitative feedback for each session is presented in Table 4. The minimum possible
rating for each question is 1.0 and the maximum possible rating is 7.0. Item 2 has been reverse
scored so that higher ratings indicate greater satisfaction for all questions. Overall satisfaction
with the program was very high, being rated at 6.62 out of 7.
The quantitative data shows the participant ratings at between 6 and 7 (the maximum score)
for the sessions being informative, understandable, supportive, enjoyable, and useful, i.e. the
SAGE seminars are highly valued by the participants. Participants feel confident using the
information provided and feel confident to recommend SAGE seminars to friends. All quantitative
ratings are extremely high across all questions and all seminars and the overall satisfaction score is
6.68 out of a maximum possible of 7.0. In addition, the participants were usually able to articulate
clear plans of action to address the issues discussed in the seminars and plan to make changes in
their life accordingly.
3.3.2 Participant Feedback
A collation of the participant feedback for each session indicated that the responses seemed to
coincide with two broad constellations. The first constellation reflected the participants finding
SAGE seminars useful. This included positive comments from most participants about the topics,
facilitators, notes provided for participants and audience interaction, for example, “Thoughtfully
presented – broken down into pillars – lots of examples under each and finished with laughter”. A
smaller number of negative comments focussed on specific content, technology and resource
issues, for example, the microphone not working properly, and seminar processes such as
proportion of seminar used for questions and discussion, where most participants were
comfortable with the mix, or wanted more discussion time. The second constellation reflected the
participants identifying specific information from SAGE seminars that they could put into practice.
The majority of participants named a specific plan, for example, “find a group learning activity;
make a greater effort to join in /initiate conversations”, while smaller groups had general ideas of
which are they wanted to take action in, or had no specific plan for action. In these free-response
questions, participants were extremely complementary about the presenters and the program,
with encouraging comments for the regular facilitators and guest presenters. Participants
particularly enjoyed the sessions where there were two presenters or a guest presenter with a
regular facilitator. These sessions also produced positive comments about the interaction between
the presenters.
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Table 4 Quantitative feedback: Ratings per question per session.
Session number
Attendance
Feedback forms
returned
I found this
session to be very
informative
I found this
session too
difficult to
understand
(*Item has been
reverse scored)
I found this
session to be
supportive
I enjoyed coming
to this session
I think this
session will be
useful in my life
I feel confident
using the
suggestions and
ideas
I would
recommend this
session to my
friends
Overall I am
satisfied with this
session

S1
33
28

S2
44
17

S3
50
22

S4
55
16

S5
57
15

S6
57
20

S7
40
18

S8
36
14

S9
30
18

Total
402
168

6.57
6.50
6.75
6.60
6.60
6.33
6.53
6.62
6.67
6.58
(0.50) (0.82) (0.44) (0.51) (0.51) (0.91) (0.62) (0.65) (0.49) (0.61)
6.74
7.00
6.80
6.80
7.00
6.44
6.94
6.77
6.94
6.82
(0.53) (0.00) (0.70) (0.78) (0.00) (1.30) (0.24) (0.60) (0.24) (0.64)

6.36
6.50
6.67
6.53
6.73
6.00
6.53
6.69
6.33
6.47
(0.83) (0.82) (0.48) (0.64) (0.46) (0.97) (0.80) (0.63) (1.19) (0.81)
6.64
(0.49)
6.32
(0.86)

6.63
(0.62)
6.63
(0.62)

6.76
(0.44)
6.52
(0.60)

6.67
(0.62)
6.67
(0.49)

6.79
(0.43)
6.47
(0.92)

6.39
(0.78)
6.11
(0.83)

6.29
(1.05)
6.47
(1.07)

6.77
(0.60)
6.62
(0.51)

6.44
(1.25)
6.33
(1.19)

6.59
(0.74)
6.44
(0.83)

6.30
6.44
6.43
6.67
6.53
6.28
6.06
6.54
6.44
6.40
(1.20) (0.63) (0.60) (0.62) (0.74) (0.83) (1.00) (0.66) (1.20) (0.89)

6.14
6.56
6.65
6.40
6.60
6.11
6.31
6.69
6.39
6.40
(1.15) (0.63) (0.59) (0.91) (0.74) (1.02) (1.14) (0.63) (1.24) (0.95)

6.64
6.69
6.71
6.73
6.73
6.22
6.71
6.77
6.44
6.62
(0.49) (0.48) (0.46) (0.46) (0.46) (0.88) (0.69) (0.60) (1.20) (0.68)

4. Discussion
4.1 Interpretation of Survey Results
4.1.1 Changes in Behaviour and Cognitions
Almost half of the participants were able to name specific changes they had made as a result of
attending SAGE seminars throughout the year. There were 28 specific changes in thoughts or
behaviours reported by participants who had attended SAGE and 24 of these (86%) reported they
had maintained this change at time 2 of this evaluation.
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4.1.2 Psychological Health
The analysis suggests a significant difference between the groups on one aspect of
psychological health: stress, with current SAGE attendees generally experiencing more stress than
the participants who are not attending SAGE. One possible explanation for this pattern of results is
that these participants may be currently attending SAGE specifically because they are experiencing
high stress, thereby driving their help-seeking behaviour. This interpretation suggests that the
SAGE seminars are reaching the right audience. We speculate that the non-attending group were
all past attendees of the SAGE program who had benefited from the supportive, interactive nature
of the program. It may be the case that participants attend SAGE until they feel they have
benefited sufficiently or other concerns become the priority, while those who continue to attend
feel they still have more to gain from attendance.
It is also possible that the higher stress scores for the current attendees may reflect a greater
mental health literacy and greater awareness of their own internal psychological state, thus
contributing to greater acknowledgement of difficulties related to stress, coping and self-esteem.
This is consistent with comments made in some surveys explaining they had limited attendance at
SAGE seminars due to health problems and physical limitations. A large amount of research
evidence that indicates that health concerns are a common problem in ageing. With this in mind,
it is fortunate that SAGE addressed issues of managing stress, and coping strategies to deal with
challenges faced when ageing.
4.1.3 Participant Feedback.
The feedback reflected that participants found SAGE seminars to be useful and practical. This is
consistent with participants forming specific plans for behaviour change and maintaining
behaviour change after the conclusion of the year-long SAGE program.
4.2 Implications
This evaluation has partially demonstrated the benefits of SAGE for older adults. The positive
quantitative feedback from participants shows that SAGE is highly valued by the participants. The
free-response feedback demonstrates SAGE seminars are highly valued by the participants, are
successful in providing tools and strategies for positive emotional wellbeing, and that participants
are making behavioural changes as a result of attending SAGE seminars.
The data reported here reveal significant differences between those who did, and those who
did not, attend SAGE in 2017 only one of the outcome variables: stress, with results that suggests
that current SAGE attendees are generally experiencing higher stress than the participants who
are not attending SAGE. These participants may be currently attending SAGE precisely because
they are affected by these difficulties, in which case the SAGE seminars are currently reaching an
audience in need of psychosocial support. It may also be the case that the non-attending group,
being past attendees of SAGE now feel they have benefited sufficiently, while those who continue
to attend feel they still have more to gain from ongoing attendance. In addition, the current
attendees may have greater mental health literacy and greater awareness of internal
psychological states, contributing to greater acknowledgement of difficulties related to stress.
Issues noted in this evaluation are the accessibility of SAGE, marketing and management of
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SAGE and related to this, a declining attendance rate. Given the demonstrated benefits of SAGE, it
is recommended that further research is conducted to broaden the reach of SAGE by exploring
new locations, including both metropolitan and rural locations, and novel methods of delivery of
psychoeducation including internet-based methods. The data can also be used to make variations
to the program with the aim of improving its effectiveness. Taken together, these findings support
the ongoing provision of the SAGE program. The potential benefits to the community include a
positive experience of ageing with constructive cognitive and behavioural change being made
following the SAGE seminars, with potential implications for reducing the demands for
psychological and other health services in older age, and the combined social and
psychoeducational aspects of SAGE may help support those older adults experiencing high levels
of stress [2, 3]. The SAGE program is unusual in its ‘open-door’ approach, which allows participants
to attend as desired without appointments, registration or obligation to the program, although
this make it less suited to controlled studies that have shown benefits of other psychoeducation
programs [e.g. 9,15] It is important to remember that the participant feedback on the SAGE
program is overwhelmingly positive. This is a program that is highly valued by its participants and
those who attend are able to identify changes that they make as a direct result of attendance at
SAGE.
4.3 Limitations
As with any self-report data, the results presented here should be treated with caution. Is it
unclear how representative our sample was of the total population of SAGE attendees in 2017.
Further work in evaluating the demographics of those that attend these SAGE seminars in a given
year is needed. This would also highlight any potential demographic gaps such as attendees from
low socioeconomic backgrounds, who may require specific targeting. We were unable to track the
surveys sent out to old mailing lists and we had a significant amount of attrition during the study,
meaning that the final sample was small and therefore had limited statistical power. This meant
that multivariate evaluation of outcome variables over time could not be conducted. Finally, due
to the explorative nature of this study, the statistical tests were not adjusted for multiple testing
and therefore should be interpreted cautiously.
5. Conclusions
Half of those attending SAGE reported positive behavioural and cognitive changes. Qualitative
feedback suggested that SAGE is certainly appreciated and valued by those attending. The data
suggest that participants continue to engage with SAGE when dealing with stress, which may
indicate that SAGE is currently reaching those who would benefit most. SAGE is on open group,
with participants welcome to attend as often or as little as they choose, a format which reduces
the numbers of participants available and willing to participate in this evaluation. However, in the
context of the increasing population of older people and the corresponding need for efficacious
programs to support the challenges faced when ageing, the SAGE program holds promise for
providing group-based psychoeducation for managing psychological challenges in late life and for
the promotion of successful ageing.
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Abstract
Background: Moderator analyses may be helpful for evaluating intervention effects. The
objective of this study was to evaluate whether the effect of a caregiver skills training
intervention – Helping Invested Families Improve Veterans' Experience Study (HI-FIVES) – on
care recipient outcome and caregiver outcome is moderated by the veteran’s risk for
hospitalization or level of functional impairment.
Methods: Secondary data analysis of HI-FIVES. Outcomes included veteran days in the
community (cumulative days in the community at 12 months alive and not in the emergency
department, hospital, or post-acute facility) and caregiver burden (Zarit Burden Interview at
baseline, 3, 6, and 12 months). Moderators, risk for hospitalization and functional
© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.
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impairment, was assessed using their Care Assessment Need (CAN) score and the Older
Americans Resources and Services (OARS) Questionnaire, respectively. Negative binomial
and linear mixed models were used to assess intervention effects on community days and
caregiver burden, respectively.
Results: Of 241 dyads, veteran (caregiver) mean age was 73 (61) years, 53% (54%) were
Black, and 4% (89%) were female. Medium hospitalization-risk (91-98 CAN score)
participants who received HI-FIVES had 3.75 times more community days vs. medium risk
participants in the control group. By contrast, the high hospitalization-risk (99+ CAN score)
participants who received HI-FIVES had 4.39 times fewer community days vs. high-risk
participants in the control group. The CAN score did not have a significant moderating effect
on caregiver burden. OARS did not have a significant moderating effect on community days
or caregiver burden.
Conclusions: Targeting the HI-FIVES based on hospitalization risk may be an effective
strategy for keeping veterans in the community longer.
Keywords
Disability; functional limitations; caregivers; veterans

1. Introduction
Nearly 8 million dependent older adults reside in the community and rely on informal
caregivers for assistance [1]. Caregiving tasks include helping with activities of daily living (ADLs)
such as personal hygiene, dressing and undressing, or instrumental activities of daily living (IADLs)
such as taking prescribed medications, shopping for groceries, and transportation. Caregiving can
be a satisfying experience if caregivers are adequately prepared and confident in their abilities [2].
However, to the degree that caregiving requires physical, psychological, social and economic
resources, it can also be perceived as “burdensome,” especially for the primary caregiver [3]. The
primary caregiver, or person designated to assume most of the responsibility for the older adults’
well-being, is more susceptible to burden [4], which can lead to depression, compromised physical
health, hospitalization, and/or work interference [5, 6]. Caregiver burden is a powerful predictor
of whether disabled older adults will stop receiving care “at home” or in the community, where
they prefer to be, and whether they will be permanently placed into nursing homes [7-9].
Furthermore, many older adults have limited access to formal home and community-based
services, and most caregivers report a lack of essential training needed to care for their loved ones,
which suggests the need for enhanced support for caregivers [10].
1.1 Significant Gaps in Caregiver Research
Research on the effectiveness of interventions to support caregivers is limited in five ways. First,
most studies focused on one disease of interest (i.e., Alzheimer’s disease), which precludes
conclusions about a large swath of the at-risk primary care population – patients with multiple,
clinically complex conditions. Second, most caregiver trials have focused on caregiver outcomes
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and less frequently on outcomes of the care recipient [11]. Care recipient outcomes reflect a
comprehensive dyadic experience, and are more indicative of the care recipient’s quality of life
(e.g. how the care recipient experiences healthcare and his/her independence). Given that care
recipients would rather be at home than in healthcare facilities [12], “days in the community”
represents a useful recipient-centered outcome of interest. Third, the sparse work on care
recipient outcomes have neglected the large population of “military caregivers” who care for
wounded, ill, and injured military personnel and veterans [13-15]. Finally, the majority of caregiver
trials developed to reduce emergency department visits, hospitalizations, and nursing home
placements have focused on efficacy and effectiveness of the intervention itself, which Guralnick
[16] refers to as first-generation research; with one exception [17], all have failed to show
significant reductions in either hospitalization or nursing home placement [18, 19]. One
explanation of non-significant findings, aside from concerns about inadequate power, is that
caregiver supports have yet to appropriately target individuals at risk for institutionalization during
a vulnerable time in the care continuum. There is an urgent need for second-generation research
[16] to focus on targeting scarce resources and caregiver supports for individuals at highest-risk of
exiting their homes through an emergency department, acute or post-acute facility.
In this study, we evaluate how two care recipient factors (hospitalization risk and level of
functional impairment) moderate the effects of a caregiver skills training intervention – Helping
Invested Families Improve Veterans' Experience Study (HI-FIVES) – on a care recipient outcome
(cumulative days alive and not in the emergency department, hospital, or post-acute facility at 12
months) and caregiver outcome (perceived burden).
2. Materials and Methods
2.1 Overview of HI-FIVES Program
The HI-FIVES training program was designed to support caregivers of cognitively and/or
functionally impaired, community-dwelling veterans who have been referred to receive formal
home care services. Eligible participants completed a baseline assessment and were randomized
to an information-only usual care group or intervention group (HI-FIVES). For caregivers in the HIFIVES group, three weekly individual phone training sessions occurred, followed by four weekly
group-training sessions, and two additional phone-training sessions. All participants received
information about the VA Caregiver Support Services Program services, including a hotline number.
See Van Houtven et al [20], for further description of the study design, methodology, and protocol.
Authors report no personal or financial conflicts. This study was approved by the Durham
VAMC Institutional Review Board.
2.2 Setting and Participants
HI-FIVES participants were eligible based on receiving a referral to Home and Community-based
Services (HCBS) – qualifying HCBS included skilled home nursing care, homemaker home health
aide care, home-based primary care, respite care, or adult day healthcare. We also targeted
veterans referred to a VA geriatrics clinic, as they face similar deficits in function and cognition as
HCBS-referred veterans. In the electronic health record, we identified all veterans who received a
referral to HCBS or VA geriatrics clinic in the prior 6 months. Veterans were excluded if (1) they
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had a nursing home or hospice referral in the prior 6 months or (2) there was no veteran
telephone number or primary care provider listed in their chart. During telephone screening, we
further excluded veterans if they (1) had no caregiver or did not permit us to contact the caregiver,
(2) were fully independent, (3) unable to communicate in English, or (4) were in an institution or
hospital. Caregivers were excluded by phone if (1) they could not attend four weekly group
sessions, (2) could not communicate via telephone, (3) were <18 years, (4) were participating in
another caregiver study, (5) had 5 or more errors on the short portable mental status
questionnaire (SPMSQ), or (6) indicated that the veteran was in the hospital, an institution or
terminally ill. Both the veteran and caregiver had to qualify for the study, and informed consent
was obtained during an in-person enrollment visit with the dyad. The final sample included 241
veteran/caregiver dyads.
2.3 Outcome Variables
We examined two outcomes: (1) veteran days in the community and (2) caregiver burden. The
first outcome was cumulative number of days the care recipient spends in the community (not in
emergency department (ED), hospital or post-acute facility) during the 12 months following
enrollment and is a measure of quality of life. For veterans who died or entered a residential
nursing home or residential psychiatric inpatient unit (“residential” is defined as a stay >60 days),
we only examined the location of the veteran up until their transition to a more permanent
change in residence or until death occurred. The second outcome was caregiver burden, measured
using Zarit Burden Interview scale. The Zarit scale was developed to measure subjective burden
among caregivers of adults with dementia [21]. We used the 12-item short version of the Zarit
scale, which consists of two domains, personal strain and role strain. Each question was scored in
five-point Likert scale from 0 to 4 (never to almost always). Scores range from 0 (low burden) to 48
(high burden). Detailed psychometric information regarding the Zarit scale has been previously
reported [22]. The Zarit scale was collected in-person at baseline and by telephone from
caregivers at 3, 6, and 12 months post-randomization.
2.4 Moderating Variables
The Care Assessment Need (CAN) is a risk score, which reflects the estimated probability of
hospital admission or death [23, 24]. Computer algorithms scan the electronic health record of
each veteran and generate a CAN score (0 = lowest risk, 99 = highest risk). Predicting veterans at
risk for hospital admission or death within a specified time period (90 days or 1 year) can inform
coordination efforts of health care professionals working together to ensure veterans get the right
care at the appropriate time, resulting in lower veteran distress, fewer hospitalizations, and
reduced medical costs [25]. The CAN score consists of 36 data elements including veteran
demographics, vital signs, clinic visits, inpatient and outpatient utilization, medications, labs, and
coexisting conditions. To address the study’s objective, we first divided the veteran cohort into
three subgroups: 0 to 90 (n=131), 91 to 98 (n=72), and 99+ (n=38) representing low, medium, and
high-risk veterans. CAN score risk groups were determined using a pooled distribution.
Functional status of veterans was measured using the Older Americans Resources and Services
(OARS) Questionnaire [26]. The variable was operationalized using a composite of seven activities
of daily living (ADLs): eating, dressing, grooming, walking, bathing, using the toilet, and
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transferring in and out of bed; and seven instrumental activities of activities of daily living (IADLs):
meal preparation, transportation, laundry, housekeeping, shopping, management of finances, and
telephone use. Each item was rated as: 0 = No, never need help, 1= Yes, I have difficulty but can do
without help, 2=Yes, I have difficulty and need help, and 3 = Never do the activity. Functional
status (0 = without total functional impairment, 1 = total functional impairment) was coded as a
dichotomous variable. The assessment of function may assist in the identification of high-risk
veterans [27]. Veterans with total functional impairment (n=150) were defined as requiring
assistance in performing 8 or more ADLs or IADLs out of a total of 14. Veterans without total
impairment (n=91) were defined as requiring assistance with less than 8 of 14 ADL and IADLs.
Measure cut points are determined using a Rasch analysis [28].
2.5 Stratification Variables
There were two mean-centered stratification variables used in randomization and included in
the model – veteran cognitive status and super utilization. During the screening call, veteran’s
cognitive status was measured using Pfeiffer's 10-item Short Portable Mental Status Questionnaire
(SPMSQ) [29]. This cognitive screening instrument consists of 10 questions which explore shortand long-term memory, orientation, current event information, and math calculation skills.
Veterans are categorized based on the number of errors committed. In this study, based on
SPMSQ scoring recommendations, veterans with ≥ 5 errors were considered to have
moderate/severe cognitive deterioration and a failed screening. Health care super-utilizers were
defined as those who were VA hospitalized ≥ 2 times in the 12 months prior to screening.
2.6 Analysis
Four models were examined to assess whether the effect of HI-FIVES on each of the two
outcomes was moderated by the veteran’s risk for hospitalization or level of functional
impairment.
The days in the community outcome was analyzed using generalized linear models with a
negative binomial distribution with a log link and offset to account for number of days observed
(i.e., days prior to death or permanent move into residential facility). Models with a Poisson and
negative binomial distribution were compared, and the negative binomial model provided
significantly better fit as determined by the Akaike Information Criterion [30]. Negative binomial
regression is commonly used in the econometric literature and recommended for use with overdispersed count data [31].
The caregiver burden outcome was analyzed using linear mixed models incorporating
individual-level random effects to account for repeated measures. To assess whether a differential
intervention effect was observed by the moderating variables, a three-way interaction (e.g., Total
Impairment × Randomization Group × Time) and corresponding main effects and two-way
interactions (e.g., Total Impairment × Randomization Group) were entered into the model. Time
was dummy coded to represent each follow-up point and allow for non-linear trends. Functional
status (0 = without total functional impairment, 1 = total functional impairment) was included as a
dichotomous variable, while the CAN score categories were entered as a three-level categorical
variable. Within each level of the moderating variables, treatment arms were constrained to be
equal at baseline and centered covariates used for randomization stratification, cognitive status (>
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versus <5 errors on SPMSQ) and health care super use (>2 hospitalizations in prior 12 months),
were included as baseline covariates.
Statistically significant results were defined as p<0.05 with a two-tailed significance level. While
not part of the original trial, all analyses presented herein were planned a priori, prior to analysis,
as part of the current sub-analysis. All were conducted in SAS 9.4 (Cary, NC) using PROC MIXED
and PROC GENMOD for the caregiver burden and days in the community outcomes, respectively.
3. Results
A total of 241 participants (123 usual care/118 intervention) were included in this study, and 89%
of caregivers were females. Of all the participants, 54% of the caregivers and 53% of the veterans
were African American (Table 1).
Table 1 Sample characteristics of caregivers and recipients.

Study participants, n (%)
Mean age, (SD)
Female, n (%)
Race, n (%)
Black
White
American Indian
Asian/Pacific Islander
Missing
Ethnicity (Hispanic or Latino), n (%)
Marital Status, n (%)
Married/Living together
Divorced/Separated
Widowed
Single, never married
Education, High School or Less, n (%)
Insurance, n (%)
Private Insurance
Public Insurance - Medicare, Medicaid
Military/VA Insurance
Other Insurance
Patient Comorbidities*, n (%)
Diabetes
Stroke/Neurologic Disorder
Heart Disease
Chronic Kidney Disease
Dementia
Lung Disease

Caregiver
Control
Intervention
123 (51.0)
118 (49.0)
61.8 (12.60) 59.9 (11.78)
111 (90.2)
103 (87.3)

Recipient
Control
Intervention
123 (51.0)
118 (49.0)
72.9 (12.12)
73.7 (11.24)
5 (4.1)
4 (3.4)

71 (57.7)
58 (47.2)
14 (11.4)
2 (1.6)
0 (0.0)
4 (3.3)

58 (49.2)
63 (53.4)
9 (7.6)
2 (1.7)
0 (0.0)
2 (1.7)

71 (57.7)
54 (43.9)
12 (9.8)
1 (0.8)
1 (0.8)
4 (3.3)

56 (47.5)
64 (54.2)
8 (6.8)
0 (0.0)
0 (0.0)
1 (0.8)

100 (81.3)
11 (8.9)
3 (2.4)
9 (7.3)
38 (30.9)

89 (75.4)
13 (11.0)
4 (3.4)
12 (10.2)
29 (24.6)

88 (71.5)
13 (10.6)
19 (15.4)
3 (2.4)
50 (40.7)

78 (66.1)
19 (16.1)
18 (15.3)
3 (2.5)
55 (46.6)

60 (48.8)
67 (54.5)
37 (30.1)
0 (0.0)

67 (56.8)
50 (42.4)
20 (16.9)
0 (0.0)

28 (22.8)
81 (65.9)
121 (98.4)
1 (0.8)

36 (30.5)
75 (63.6)
111 (94.1)
1 (0.8)

.
.
.
.
.
.

.
.
.
.
.
.

63 (51.2)
50 (40.7)
46 (37.4)
35 (28.5)
33 (26.8)
26 (21.1)

58 (49.2)
54 (45.8)
44 (37.3)
40 (33.9)
42 (35.6)
32 (27.1)
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Cancer
Amputation / Complications
Caregiver is the Veteran's…, n (%)
Spouse/Significant Other
Child
Parent
Sibling
Other

.
.

.
.

26 (21.1)
17 (13.8)

25 (21.2)
22 (18.6)

82 (66.7)
24 (19.5)
3 (2.4)
4 (3.3)
10 (8.1)

72 (61.0)
30 (25.4)
1 (0.8)
7 (5.9)
8 (6.8)

.
.
.
.
.

.
.
.
.
.

* Comorbidity categories are based on Hierarchical Condition Categories (HCCs)

3.1 The Effects of HI-FIVES on Community Days Moderated by CAN Score
The model-estimated mean (and confidence intervals) number of days not spent in the
community over a year were 11.94 (CI: 8.01, 17.81), 5.28 (CI: 3.03, 9.21), and 19.78 (CI: 9.34, 41.91)
among Veterans in the low (0 to 90), medium (91 to 98), and high (99 +) CAN score groups who
received HI-FIVES, respectively. The model-estimated mean (and confidence intervals) number of
days not spent in the community were 9.96 (CI: 6.66, 14.90), 19.80 (CI: 12.15, 32.27), and 4.50 (CI:
1.93, 10.49) among veterans in the low, medium, and high groups who did not receive the HIFIVES intervention, respectively. While there was no treatment effect in the low risk for
hospitalization group, statistically significant treatment effects were found in the medium
(p=0.0004) and high (p=0.0048) groups. In other words, there was a significant moderating effect
of CAN score in the relationship between HI-FIVES and community days however the effects were
in opposite directions. Participants in the medium group (91 to 98) who received the HI-FIVES
intervention had 3.75 times more community days (or a 275% increase) compared to those in the
control group, while those in the high (99+) group who received the HI-FIVES intervention had
4.39 times fewer days in the community (or a 339% decrease) compared to those in the control
group. The comparison between groups are displayed in Figure 1.

Figure 1 Days not in the community at 12 months for veterans by CAN score groups.
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3.2 The Effects of HI-FIVES on Days in the Community Moderated by Functional Impairment
Level of functional impairment did not moderate the effects of the HI-FIVES on days in the
community. Among those who received HI-FIVES, the model-estimated mean (and confidence
intervals) number of days not spent in the community over a year were 9.46 (CI: 5.84, 15.31)
among veterans without total functional impairment group and 12.40 (CI: 8.52, 18.05) among
veterans with total impairment. Among the usual care group, the model-estimated mean (and
confidence intervals) number of days not spent in the community over a year were 10.99 (CI: 6.71,
17.99) among veterans without total functional impairment group and 12.90 (CI: 8.97, 18.55)
among veterans with total impairment. The comparison between groups are displayed in Figure 2.

Figure 2 Days not in the community at 12 months for veterans with and without total impairment.
3.3 The Effects of HI-FIVES on Caregiver Burden Moderated by CAN Score
Across all CAN score groups, there were no statistically significant differences in burden
between caregivers who received HI-FIVES compared those who did not. Comparing those who
received the HI-FIVES intervention to those who did not, the mean difference (and confidence
intervals) in burden at 3 months, 6 months, and 12 months, respectively, was -0.62 (CI: -2.81, 1.57),
-0.99 (CI:-3.49, 1.52), and -0.81 (CI: -3.61, 1.98) among caregivers providing care to veterans in the
0 to 90 (low) group. The mean difference (and confidence intervals) in burden at 3 months, 6
months, and 12 months, respectively, was -2.04 (CI: -5.04, 0.96), -0.47 (CI: -3.97, 3.03), and -0.04
(CI: -3.87, 3.79) among caregivers providing care to veterans in the 91 to 99 (medium) group. The
mean difference (and confidence intervals) in burden at 3 months, 6 months, and 12 months,
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respectively, was 0.10 (CI: -4.05, 4.25), -0.51 (CI: -5.39, 4.37), and -3.24 (CI: -8.65, 2.18) among
caregivers providing care to veterans in the +99 (high) group.
3.4 The Effects of HI-FIVES on Caregiver Burden Moderated by Functional Impairment
While no statistically significant differences between groups were reached, the modelestimated mean Zarit score for those with total impairment after receiving HI-FIVES was 13.88 (CI:
10.99-16.77) compared to those in the control group 15.37 (CI: 12.53-18.22) at 12 months,
resulting in a non-significant 1.5-point reduction in burden among caregivers providing care to
veterans with total impairment. No difference was observed among those without total
impairment. The comparison between each group is displayed in Figure 3.

Figure 3 Zarit Burden over 12 months for Caregivers providing care to veterans with and
without total impairment.
4. Discussion
HI-FIVES is a multi-modal caregiver skills training intervention targeting caregivers of veterans
with cognitive and/or functional impairment residing in the community. We conducted a subgroup
analysis to assess whether the effect of HI-FIVES on days in the community and caregiver burden
was moderated by the veteran’s risk for hospitalization or level of functional impairment. We
observed a significant moderating effect of hospitalization risk groups (91 to 98 [medium] and 99 +
[high]) in the relationship between HI-FIVES and days in the community at 12 months. As such,
findings from this study have important implications for the assessment and management of
community-residing veterans as well as targeting interventions for those at risk for hospitalization
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or death. However, we did not find that the intervention effect was moderated by functional
status.
While the average effect of HI-FIVES on days in the community showed a promising trend
toward an increase, these effects were not significant at the 5% level (Van Houtven et al, under
review). Nichols and colleagues [32] indicated effective VA caregiver interventions such as the
Resources for Enhancing All Caregivers Health (REACH), should be based on risk areas or
categories. As such, in the current study, considering the CAN score as a means of distinguishing
different risk categories of leaving the community (through the emergency department, hospital
and post-acute care path), revealed significant effects of the HI-FIVES program. In light of these
findings, we offer the following interpretation, with the caveat that our findings were exploratory
and post-hoc. The HI-FIVES program appears to be an effective mechanism to bolster communityresidence among those in the medium risk group (91 to 98). Future efforts involving veterans in
this risk category should explore whether targeting this group a priori and referring them to HCBS
or geriatric care would further reduce health transitions and burdensome care for veterans and
their caregivers. Caregivers of veterans in the high-risk group (99+), who received HI-FIVES and
experienced higher rates of veterans leaving the community, could have been prompted by goals
of care communication during training sessions as it offered opportunities for them to identify
personal care needs and facilitated goal attainment. Alternatively, caregivers of veterans in the
high-risk group may need a different type of training than what HI-FIVES offered. In future efforts,
our intervention could be modified for high risk groups by bundling it with intensive formal care
services (e.g., home health/hospice) or case management, to allow persons with functional and
cognitive impairment to remain in the community. Our findings contribute to the field by
extending previous research and informing future program efforts.
Examining differential moderation effects of HI-FIVES for veterans with and without total
functional impairment revealed non-significant results. This finding was surprising, particularly
among veterans with total functional impairment, given many reports indicate function as a strong
predictor of hospitalization, nursing home admission, and death [33-35]. One potential strategy
for future study is to establish sufficient power to examine differential effects by subgroups.
Another potential strategy would be to use a performance-based measure of physical functioning
(e.g., mobility, gait speed, grip strength) as the moderator. Our definition of total impairment uses
the OARS count of ADL and IADL limitations, and therefore gives equal weight to IADLs and ADLs.
It may be that different types of functional impairment would have led to differential associations
with the outcomes of interest.
4.1 Limitations
There were several limitations noted in this study. First, this is an exploratory, hypothesisgenerating secondary analysis of a family caregiver training trial. Second, veterans and their
caregivers were recruited from one VA facility, which may not be generalizable to other VA
facilities or other more heterogeneous civilian older adults and their caregivers. Third, it is not
clear from current results which components of the training program contributed to the increase
in community days among the medium risk group. Despite the aforementioned limitations, the
study also had several important strengths. These included the use of a rigorous design and a
sample with equal proportion of both veterans and their caregivers. By intervening jointly with
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caregiving dyad, clinicians can help both individuals obtain needed support, targeted to meet their
specific care needs.
4.2 Implications for Practice and Program Development
There are several implications for practice and program development to consider. Focusing
care coordination efforts on veterans most likely to benefit requires appropriately targeting
interventions according to their risk levels. Use of the CAN score to stratify veterans is a promising
method to provide this support. For example, low risk veterans could be referred to educational
programs while high risk veterans could be automatically enrolled in more intense communitybased programs. Hospitalizations and other undesirable utilization can be reduced, but a clear
picture of veterans at higher risk is needed to guide program development, foster aging-in-place
initiatives, and improve quality of life.
Caregivers play an important role in the health and well-being of veterans. The VA MISSION Act
of 2018 will greatly expand the Program of Comprehensive Assistance for Family Caregivers,
providing training, education and resources to qualifying family caregivers [36]. This expanded role
for caregiver training in VA may find the HI-FIVES curriculum useful as a model to expand training
for caregivers of veterans. Additionally, to ease the roll out of this training, it may be useful to
prioritize training to caregivers whose Veteran care recipients have high-risk CAN scores. Our
study also suggests more attention is needed to address the needs of veterans without total
impairment in extending days in the community. Specifically, formal home and community-based
support services that benefit both members of the dyad and facilitate remaining in the community
need to be expanded.
5. Conclusions
Integrating moderator analyses in the research design of caregiver trials holds the promise of
generating practical information about interventions that are more or less effective for subgroups
of caregivers and their recipients. The HI-FIVES intervention had significant moderating effects by
CAN score (medium and high-risk groups) in the relationship between HI-FIVES and community
days. As such, this study advances the science of caregiving. Caregiver services should be
appropriately targeted and intensified for veterans accordingly to their levels of risk for
hospitalization, although additional strategies are needed to better address high caregiver burden.
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Abstract
Background: Cognitive abilities in Alzheimer’s Disease are usually examined by formal tests
conducted in a laboratory or facility. Such tests are useful for determining the severity of the
disease but do not indicate the types of cognition exhibited in the daily lives of patients. This
study shows significant preservation of cognition and quality of life in the daily routine of a
woman with severe Alzheimer’s who was given multiple therapeutic interventions.
Alzheimer’s disease involves multiple dysfunctions prompting several studies that found
multiple therapeutic approaches minimized or even reversed the effects of the disease.
Methods: The types of cognition displayed in daily living were recorded from the onset of a
woman’s symptoms at age 74 to her death 11 years later. Multiple therapies used included
prescriptions, supplements, music, exercise, nutrition, extensive social and brain stimulation,
and sleep hygiene. Three MRIs and an autopsy were performed.
Results: Cognition and quality of life were observed daily over the 11-year course of the
disease. Both were significantly preserved in the subject’s final year despite severe
© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
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Alzheimer’s documented by postmortem and MRI findings. Possible explanations for the
preservation include multifactor therapies, cognitive/brain reserve, or some combination
thereof.
Conclusions: The results suggest that interventions can maintain appreciable cognition and
quality of life and should be supported throughout the course of the disease.
Keywords
Alzheimer disease; dementia; neuropathology; amyloid; neurofibrillary tangles; life style;
quality of life; cognition; apolipoprotein E4; autopsy

1. Introduction
Alzheimer’s disease (AD) is characterized by amyloid-beta (Aβ) plaques and Tau positive
neurofibrillary tangles (NFT) that are associated with a gradual loss of neurons and resulting
decline in cognitive skills, communication abilities, and quality of life (QOL) as AD progresses [1].
Widely used tests of the effects of AD on cognition are the MMSE [2] and ADAS-Cog [3]. These are
highly structured examinations typically conducted in a laboratory or facility and primarily assess
memory loss in mild to moderate AD [4-5]. Usually there is no postmortem verification of AD, but
such verification exists in some studies involving some types of cognition including visual-spatial
abilities, word fluency, attention, reasoning, executive functioning, and information processing [68].
Such tests have been very useful but they do not indicate the types of cognition that occur in
the daily lives of individuals and they may miss types of cognition such as empathy, appreciation,
pleasure, disappointment, and awareness of disability that could be of importance to researchers
and caregivers. We report on various cognitive abilities displayed in the daily life of an 85-year old
woman with post mortem confirmed high concentrations of Aβ plaques, NFT, and neuronal loss.
She was observed daily, by her psychologist husband, over an 11-year period from the onset of AD
symptoms to her death.
Since AD brains exhibit multiple deficiencies, multifaceted therapeutic interventions have been
suggested recently [9-11] and found effective [10, 12, 13] but without postmortem verification of
Alzheimer’s. The present study used multiple therapies followed by postmortem verification of
severe AD.
2. Materials and Methods
2.1 Subject
The subject, referred to as F., was a 140 lb. woman who graduated at the top of her class in
both high school and college and received an MA in Library Science. She was employed as a
university librarian for 3½ years after which she was a homemaker who raised 3 children. She was
quite active, at first jogging about one mile a day and then switching to walking two to three miles
a day at age 75. F never smoked or drank alcohol. She received a diagnosis of sleep apnea at about
the time of her first AD symptoms and used a continuous positive airway pressure machine during
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all of her AD. F lived at home with her husband her entire married life, the last 29 years in the
same house.
F started having memory problems at age 74. Neuropsychological testing at age 75 led to the
conclusion that she had emerging dementia of the Alzheimer type, a diagnosis confirmed at age 85
by post-mortem pathological changes: NIA Consensus Diagnosis: A3, B3, C3 (high correlation with
Alzheimer’s disease) *14+. Genetic testing revealed two APOEε4 alleles.
F had several major surgeries subsequent to her diagnosis of AD. At age 75, she had a proximal
transverse to rectum colectomy for a redundant colon, and at age 84, a resection of about 3 ft. of
her lower small bowel because of an obstruction. In each case, she recovered better than
expected with the surgeries resulting in a brief decline followed by a return to her previous level of
functioning. Cataract removal at age 79 had no cognitive effects. After the bowel resections, she
was on various amounts of Lomotil or laxatives for the remainder of her life.
Since childhood, F had mild hypothyroidism and took 30 mg of Synthroid q.d. The last two
decades of her life she was switched to 30 mg Armour Thyroid, increasing to 60 mg q.d. at age 84.
She had no other known medical conditions with the exception of occasional acid reflux and
urinary-tract infections.
2.2 AD Progression
The Mini-Mental State Exam (MMSE) *2+ was given approximately every 6 months by F’s
psychologist husband. Her scores were 26 or 27 from the onset of symptoms until age 79 when
they dropped to 25 and then 23. That was followed by a precipitous drop to 8 and 4 at ages 81 and
82, respectively. No further tests were administered since doing poorly on the test has been
shown to be demoralizing for some people [15].
At age 75, F’s long-term memory was quite good, but short-term memory was not. For example,
she could play Scrabble™ but could not remember what word she played. At age 76, she had some
trouble coming up with words, was more confused, less confident driving, somewhat depressed,
and said she knew she was slipping.
At age 77, F had mild hallucinations that she found interesting. She sometimes forgot the
function of some objects, such as her cell phone. Executive function, such as deciding what to
wear, declined at age 78. She stopped driving, had difficulty getting up from toilets, but played
Scrabble™ with help. She took short steps and dragged her heels but still walked about 1 mile per
day.
She began wearing diapers at night at age 80 and required more help with activities of daily
living. She occasionally exhibited bizarre behaviors, such as putting vitamins in her salad. She
began having dizzy spells diagnosed as peripheral vestibulopathy not involving the horizontal
canals. She realized her decline which increased her mild depression but her mood was generally
good.
At age 81, she walked about ½ mile per day holding onto the arm of a caregiver and stopping
frequently. She could not express complex thoughts, required extensive help with dressing and
toileting, repeatedly read the same thing, and required help with bowel movements but urinated
by herself. She gained weight from 140 to 156 requiring larger clothes.
She started using a walker at age 82, walking from 100 to 400 yards per day. She remembered
her husband and childhood friends but not her son’s death 4 years earlier, her own surgeries,
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getting married, or college. She was concerned when her husband left on errands or she saw
reflections in the window. Occasionally daytime diapers were used when her bowels were loose.
She went to restaurants weekly and pushed the cart in grocery stores. She could sometimes sign
her name. Caregivers began cleaning her teeth after she had over 30 cavities and one extraction.
She was aware she had severe deficiencies.
At age 83, she thought her mother was still alive. She read children’s books (e.g., Dr. Seuss)
with caregiver’s prompting. She was more emotional about movement, often saying “Please don’t
do that.” She was generally continent during the day. She often dozed while watching movies in
the evening. Sertraline reduced her fear and improved her mood. She still washed her own hands
with some help. She said things like “I used to know how to clean glasses but now I don’t” and “I
am all mixed up.”
She had several deep-vein thromboses at age 84 and was on Eliquis most of the time until her
death. She recovered from her small intestine resection early in her 84th year and worked up to
walking 300 to 400 yards a day until the end of her life. F died at age 85 years and 3 months
because of kidney stones that resulted in pyelonephritis and sepsis.
2.3 Therapeutic Approaches
2.3.1 Prescription Medications
F started donepezil, 5 to 10 mg q.d., at age 75 and continued, with a few lapses, until
discontinuing at age 78 because of adverse effects. Galantamine, 8 to 16 mg, was taken for about
one month during a lapse in donepezil. Memantine was added at age 78 and continued, with a
few off periods, for three years when it was stopped because of adverse effects. At age 83, F
started Sertraline, 7.5 mg increased to 40 mg b.i.d. This appreciably reduced her fear but made her
very drowsy, so Ritalin 10 mg b.i.d. was added. Estrogen cream from age 78 on helped prevent
urinary tract infections.
2.3.2 Supplements
Non-prescription supplements were added shortly after the diagnosis of AD, although she had
been taking some vitamins before the diagnosis. Huperzine-A 200 mg t.i.d. was introduced shortly
after the AD diagnosis, as was lithium orotate 5 mg t.i.d. Other supplements were ginkgo biloba
240 mg t.i.d., acetyl L-carnitine 1000 mg b.i.d., alpha lipoic acid 150 mg b.i.d., B-12 5000 mcg b.i.d.,
calcium 500 mg q.d., D-3 500 IU q.d., Carlsen fish oil 3200 mg q.d., optimized curcumin 1000 mg
b.i.d., magnesium glycinate 200 mg q.d., Thorne Metafem™ 2 capsules t.i.d., probiotics 10 billion
q.d., and ubiquinol 100 mg b.i.d. Additionally, she drank 2 to 3 cups of gunpowder green tea daily
from age 76 until her death.
2.3.3 General Nutrition
Meals before and after her diagnosis of AD consisted of free-range, antibiotic-free meats with
organic vegetables and fruits except for one meal a week at a restaurant. Starches and sweets
were used in moderation. She fasted from 7:00 pm until about 9:00 am. When F suddenly became
unable to swallow pills at age 80, she was switched to one Alive Nutritional Shake™ with each
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meal. Probiotics, ginkgo biloba, huperzine-A, and lithium orotate, in the amounts indicated above,
were added to the shake. Fish oil and gunpowder tea were also maintained but not in the shake.
Naturade Vegan Smart™ nutritional shake was used when the Alive brand became unavailable.
Both products contained pea protein, fiber, and the highest level of vitamins and minerals that
could be found in a commercial shake.
2.3.4 Environmental Factors
Only de-ionized/filtered water was used for drinking and cooking. Natural products were used
for cleaning and no chemical products were kept in the house. The house had ceramic tile floors
with no carpets and no or low volatile-organic-compound paints.
2.3.5 Exercise
After diagnosis, F gradually decreased daily walks from about 2 miles to about 350 yards her
last year. In inclement weather, she walked in a store or at home. Balance exercises, lifting 1- and
2-lb weights, and exercises at a counter (marching in place, rising on heels or toes, squats, etc.)
were done as tolerated. She also went to a balance-aerobics class until age 79 when it was
disbanded and danced weekly until age 82.
2.3.6 Social/Brain Stimulation
F read newspapers, a magazine, and novels until age 80. At age 77, she went on an 18-day
coast-to-coast trip with her husband and 3 years later went on another vacation for a week. She
did remarkedly well in both instances. She attended a 5-hr class involving music, games, and
various activities every week until her surgery at age 84. Her husband or a caregiver was usually
present and interacting with her most of her waking hours, especially her last two years when
someone was with her all of her waking hours.
2.3.7 Music and TV
F listened to music every day, some classical and some songs from her childhood to which she
sometimes hummed along. Many old-time comedy TV shows that made her laugh were a daily
event primarily in the last 5 years. Nearly every evening she watched movies, although they
became increasingly difficult for her to follow and were not used after age 83.
2.3.8 Sleep
F got at least 8 hours of sleep per night. In her last couple of years, her sleep time increased to
about 11 hours per night, probably because of the effect of Sertraline. She never took sleep aids.
2.4 MRI Scans and Autopsy
MRI scans of the brain were obtained at ages 75, 80 and 83. An autopsy of her brain was
performed after her death. Genetic testing for APOEε4 alleles was also done.
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3. Results
3.1 MRI
Images from the age 83 scan, 32 months before her death, are presented in Figure 1. The top
image shows moderate to severe generalized atrophy and grey matter loss in the cerebral cortex.
There is marked leukoaraiosis of the cerebral white matter with no discrete infarct found. The
presumed etiology is neuronal loss/plaque-related neuronal injury with subsequent demyelination.
The bottom two images reveal generalized atrophy and mild grey matter loss of the mesial
temporal lobes.

Figure 1 MRI scan at age 83. Top: cerebral cortex. Middle and bottom: mesial temporal lobes.
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3.2 Autopsy Findings
Post mortem evaluation for dementia included sampling throughout the brain and antibody
stains for beta-amyloid, tau protein, alpha synuclein, and TDP-43. Characteristic changes
associated with Alzheimer's disease (Aβ plaques and Tau positive NFT) were found in the cerebral
cortex and temporal lobes. Marked cortical neuronal loss was also found. Other findings included
moderate amyloid angiopathy but essentially no cerebral atherosclerosis, and no macro or micro
infarcts. The top panel of Figure 2 shows severe accumulation of Aβ plaques found in the frontal
lobe cortex, parietal lobe, parahippocampal gyrus, putamen and brainstem (Thal A3). The bottom
panel shows Tau positive heavy NFT concentration found in the hippocampus/parahippocampus,
temporal lobe and frontal cortex (Braak B3). The concentration of Aβ neuritic plaques was also
severe (CERAD C3) resulting in a combined NIA score of A3 B3 C3, high concordance with AD [14].

Figure 2 Stains showing βA plaques in the cerebral cortex (top) and Tau+ NFT in the
temporal lobe (bottom).
The degree and distribution of amyloid plaques and tau positive NFT classifies her level of
disease as high correlation with Alzheimer’s disease per the National Institute on Aging consensus
recommendation [14]. Extensive evaluation of the brain, including antibody studies, failed to
reveal any evidence of Parkinson's, frontotemporal lobar dementia, encephalitis, tumor, multi
infarct dementia, dementia with Lewy bodies or spongiform encephalopathy.
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3.3 Final Cognitive Abilities
The website for the Fisher Center for Alzheimer’s Research has indicated that speech in severe
AD “is limited to approximately a half dozen intelligible words or fewer” *16+ and the NIH Institute
on Aging goes even further stating that “People with severe Alzheimer’s cannot communicate”
[17]. Quite in contrast, F exhibited appreciable communication and a variety of other cognitive
abilities and awareness. She responded to caregivers, answered questions, showed concern for
others, expressed appreciation for aid given her, displayed pleasure and displeasure, laughed
appropriately, and read at a rudimentary level. Although she could not express complex thoughts,
she tried, even laughing sometimes when she realized that what she said made no sense.
Examples of her cognition in the last year of her life are presented in Table 1.
Table 1 Examples of cognition in F’s final year [type of cognition].
Situation

Response

Husband’s bad cough

“Oh dear, are you okay?” *empathy+

Caregiver helping her
Husband’s nightly kiss, saying “goodnight my
pretty”
Giving her gummies

“Thank you” & patted or kissed them
[appreciation]
Usually said, “That’s nice, thank you”
[appreciation]
“Oh, I like these, thank you” *appreciation+

Seeing view outside or collectibles display

Often stopped to admire [appreciation]

Eating hot food

Realized she had to be careful [awareness]

Seeing caregiver’s new shoes or other items

Seeing a caregiver out of context in a store

Noticed, said whether she liked them
[awareness]
Discretely elbowed caregiver and whispered,
“Did you see the size of her?” *evaluation+
“Oh, it is you.” *recognition but not name+

F saying something and realizing it was
gibberish
Son who died 8 years ago

Occasionally said “Oh, that is not right” and
laughed [evaluation]
Asked why she had not seen him [memory]

Children’s books (e.g., Dr. Seuss)

Read lines with good pronunciation [reading]

Riding in a car

Looked at scenery, read signs aloud [reading]

Asking “do you have to use the bathroom or
do you want” . . . (e.g., ice cream)
Seeing dogs or cars out the window

Answered “yes” or “no” *awareness of needs
and wants]
Tried to tell caregiver [recognized activity]

Caregiver talking to her

Made eye contact [orienting]

Caregiver asking her to look at something

She often looked [orienting]

Caregiver asking if shake or tea was okay

“No, not really. You could do better” or “yes”
[evaluation]

Seeing an obese woman in a clinic
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4. Discussion
This study documents the cognition and communication that occurred in the everyday life of an
85-year old female with severe AD and neuronal loss documented by postmortem evaluation. The
strains of caregiving and the limitations imposed by AD can result in an emphasis on physical
needs rather than mental and an emphasis on what patients cannot do rather than what they can.
This case study suggests that a patient’s cognition and QOL may have been significantly preserved
by supporting various activities throughout the course of the disease.
In the present study, stimulation was provided by games, reading, exercise, music, dancing,
rides, formal classes, environmental factors, and extensive interaction with others--especially
caregivers. Such activities appear to have enhanced F’s QOL as evidenced by her expressions of
appreciation, pleasure, surprise, disappointment, frustration, concern for others, awareness of
others and her surroundings, some recognition of her inabilities, some recognition that what she
said did not make sense, and frequent, appropriate laughter.
Research is needed to shed light on the neurological basis for these empirical observations and
permit refinement of therapeutic interventions. Such research would also have the potential for
easing the AD burden of patients and their caregivers. Loss of empathy and emotional connection
intensify the suffering of close caregivers, particularly family members. If this loss can be mitigated
by relatively simple interventions, the impact of AD on family members and caregivers may be
substantially decreased.
Other factors might have contributed to F’s preservation of cognition and QOL in the presence
of severe AD. Research has demonstrated that some individuals have considerable resilience in
the face of severe AD [18-21]. This resilience has been attributed to cognitive reserve (differences
in functional brain processes resulting from such things as intelligence, physical activity, education,
and occupation, that enable individuals to cope better with neuronal loss) or brain reserve
(variation in brain capacity, such as the number of neurons and synapses) [22]. Cognitive reserve
may have been a factor given F’s education, graduation honors, work experience, and exercise
throughout her lifespan.
Multiple interventions may increase neuroplastic adaption such that alternative pathways
circumvent diseased neurons thereby preserving functional capacity. Further study of the
mechanisms of cognitive preservation in patients with multiple therapeutic changes may help
define the neurological basis for such empirical improvements and permit refinement of
interventions. In the meantime, the findings provide incentive to implement or continue such
interventions in patients with cognitive impairment and to correlate clinical improvements with
autopsy findings to determine the pathophysiologic role of the interventions.
Acknowledgments
Appreciation is expressed to John Wright, PhD, and Ryan Fortna, MD, PhD for helpful editing
comments, and to Bruce Wollen for the graphic.
Appreciation is also expressed to the caregivers whose diligent attention to all procedures
made this paper possible.

Page 189/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902048

Author Contributions
K Wollen was responsible for the treatment interventions and observations of F’s cognitive
abilities. J Hoyt was responsible for the autopsy and reporting on the imaging and autopsy findings.
Competing Interests
The authors have declared that no competing interests exist.
References
1.

2.
3.
4.

5.

6.
7.
8.

9.

10.

11.

12.
13.

Nelson PT, Alafuzoff I, Bigio EH, Bouras C, Braak H, Cairns NJ, et al. Correlation of alzheimer
disease neuropathologic changes with cognitive status: A review of the literature. J Neuropath
Exp Neur. 2012; 71: 362-381.
Folstein MF, Folstein SE, McHugh PR. Mini-mental state: A practical method for grading the
cognitive state of patients for the clinician. J Psychiat Res. 1975; 12: 189-198.
Rosen WG, Mohs RC, Davis KL. A new rating scale for Alzheimer's disease. Am J Psychiatry.
1984; 141: 1356-1364.
Wattmo C, Minthon L, Wallin AK. Mild versus moderate stages of Alzheimer’s disease: Threeyear outcomes in a routine clinical setting of cholinesterase inhibitor therapy. Alzheimer’s Res
Ther. 2016; 8: 7. doi.org/10.1186/s13195-016-0174-1.
Henneges C, Reed C, Chen YF, Dell'Agnello G, Lebrec J. Describing the sequence of cognitive
decline in Alzheimer's disease patients: Results from an observational study. J Alzheimers Dis.
2016; 52: 1065-1080.
Royall DR, Palmer RF. Estimating the temporal evolution of Alzheimer’s disease pathology
with autopsy data. J Alzheimers Dis. 2012; 32: 23-32.
Ahmed S, Haigh AF, deJager CA, Garrad P. Connected speech as a marker of disease
progression in autopsy-proven Alzheimer’s disease. Brain. 2013; 136: 3727-3737.
Henstridge CM, Jackson RJ, Kim JM, Herrmann AG, Wright AK, Harris SE, et al. Post-mortem
brain analyses of the lothian birth cohort 1936: Extending lifetime cognitive and brain
phenotyping to the level of the synapse. Acta Neuropathol Com. 2015; 3: 53. doi
10.1186/s40478-015-0232-0.
Wollen KA. Alzheimer’s disease: The pros and cons of pharmaceutical, nutritional, botanical,
and stimulatory therapies, with a discussion of treatment strategies from the perspective of
patients and practitioners. Altern Med Rev. 2010; 15: 223-244.
Chalfont G, Milligan C, Simpson J. A mixed methods systematic review of multimodal nonpharmacological interventions to improve cognition for people with dementia. Dementia.
2018; First Published September 7, 2018; doi.org/10.1177/1471301218795289.
Pomorska G, Ockene JK. A general neurologist’s perspective on the urgent need to apply
resilience thinking to the prevention and treatment of Alzheimer’s disease. Alzheimers
Dement. 2017; 3: 498-506.
Bredesen DE, Sharlin K, Jenkins D, Okuno M, Youngberg W, Cohen SH, et al. Reversal of
cognitive decline: 100 patients. J Alzheimers Dis Parkinsonism. 2018; 8: 1-6.
Bredesen DE. The end of Alzheimer’s: The first program to prevent and reverse cognitive
decline. Penguin: New York, NY; 2017.
Page 190/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902048

14. Hyman BT, Phelps CH, Beach TG, Bigio EH, Cairns NJ, Carrillo MC, et al. National institute on
aging–Alzheimer’s association guidelines for the neuropathologic assessment of Alzheimer’s
disease. Alzheimers Dement. 2012; 1: 1-13.
15. Webster L, Groskreutz D, Grinbergs-Saull A, Howard R, O’Brien JT, Mountain G, et al. Core
outcome measures for interventions to prevent or slow the progress of dementia for people
living with mild to moderate dementia: Systematic review and consensus recommendations.
Plos One. 2017; 12: e0179521. doi.org/10.1371/journal.pone.0179521
16. Clinical stages of alzheimer’s. Fisher Center for Alzheimer’s Research Foundation. Available
from: https://www.alzinfo.org/understand-alzheimers/clinical-stages-of-alzheimers, Accessed
on Jan 19, 2019.
17. Alzheimer's disease fact sheet. U.S. Department of Health & Human Services: National
Institute on Aging. Available from: https://www.nia.nih.gov/health/alzheimers-disease-factsheet, Accessed on Jan 19, 2019.
18. Katzman R, Terry R, DeTeresa R, Brown T, Davies P, Fuld P, et al. Clinical, pathological, and
neurochemical changes in dementia: A subgroup with preserved mental status and numerous
neocortical plaques. Ann Neurol. 1988; 23: 138-144.
19. Bayles DA, Tomoeda CK, Cruz RF, Mahendra N. Communication abilities of individuals with
late-stage Alzheimer disease. Alz Dis Assoc Dis. 2000; 3: 176-181.
20. Tucker A, Stern Y. Cognitive reserve in aging. Curr Alzheimer Res. 2011; 8: 354-360.
21. Steffener J, Stern Y. Exploring the neural basis of cognitive reserve in aging. BBA-Mol Basis Dis.
2012; 3: 467-473.
22. Stern Y, Arenaza-Urquijo EM, Bartres-Faz, Belleville S, Cantilong M, Chetelath G, et al.
Whitepaper: Defining and investigating cognitive reserve, brain reserve, and brain
maintenance. Alzheimers Dement. 2018; 14: 162.

Enjoy OBM Geriatrics by:
1.
2.
3.
4.

OBM Geriatrics

Submitting a manuscript
Joining in volunteer reviewer bank
Joining Editorial Board
Guest editing a special issue

For more details, please visit:
http://www.lidsen.com/journals/geriatrics

Page 191/275

Open Access

OBM Geriatrics

Review

Aging High: Opioid Use Disorder in the Elderly Population
Joseph V. Pergolizzi, Jr., Jo Ann LeQuang *
NEMA Research, Inc., Naples, Florida, USA; E-Mails:
jpergolizzi@adminnemaresearchcom.onmicrosoft.com; joannlequang@gmail.com
* Correspondence: Jo Ann LeQuang; E-Mail: joannlequang@gmail.com
Academic Editor: James S. Powers
OBM Geriatrics
2019, volume 3, issue 2
doi:10.21926/obm.geriatr.1902047

Received: November 13, 2018
Accepted: April 12, 2019
Published: April 17, 2019

Abstract
As the 80 million “baby boomers” reach retirement, they bring their relaxed attitudes
toward drug use to create a clinically significant population of geriatric drug abusers. Opioid
use disorder (OUD) brings with it special considerations in the elderly population: agerelated changes to drug disposition, brain changes in the elderly, polypharmacy, and the
likelihood of comorbid conditions (such as cardiovascular or pulmonary diseases) and pain
syndromes. Thirteen percent of patients in a New York city methadone clinic were over the
age of 60 and clinicians increasingly treat geriatric patients with OUD or other substance use
disorders. Opioid abuse patterns suggest that older patients are more likely to overdose on
prescription drugs while younger individuals are more likely to overdose on street drugs
(heroin). Diagnosing OUD may be challenging in the geriatric population and there has been
little research into age-specific rehabilitation efforts although it is reasonable to assume
increasing numbers of aging people will seek treatment for OUD in the future. Once in
treatment, outcomes for older patients with OUD are as good as or superior to those of
younger patients.
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1. Introduction
Opioid use disorder (OUD) is emerging as an important problem among geriatric patients.
While iatrogenic OUD in seniors has been investigated, far less is understood about recreational
opioid users who reach retirement with an active disorder. OUD is more common in younger
people and this gives rise to the mistaken impression that geriatric patients may not have OUD
borne of recreational use. A recent study in New York City of patients at a methadone
maintenance clinic found that 13% of its patient population were over 60 years of age [1]. Many
elderly people who started taking opioids recreationally and reach old age view their OUD as
manageable and themselves as functional. This emerging population poses challenges to the
healthcare system and has not been well studied.
There is a need to recognize and care for geriatric patients with active and non-iatrogenic
OUD.The population of seniors who use opioids nonmedically is expected to double from 1.2% in
2004 to 2.4% in 2020 [2]. While the use of illicit drugs for psychoactive effects tends to decrease as
individuals reach middle and old age, it is estimated that in 2014, in the United States about one
million older adults (defined as those ≥ 65 years) had some form of substance use disorder,
including but not limited to OUD [3]. Substance use disorder appears to be higher in baby boomers
(individuals born between 1946 and 1964) versus earlier generations [4].
The 80 million baby boomers who came of age in the 1960s and 1970s have vastly different and
more tolerant attitudes toward prescription and illicit drugs than their parents. They grew up
viewing many physical ailments as pharmacologically manageable and were not particularly
troubled by the use of drugs for psychoactive or recreational benefits. The aim of our paper is to
better define and describe geriatric individuals with non-iatrogenic OUD as a specific patient
population, to determine key factors that may influence this population, and to suggest possible
ways to deal with the population as they interface with the healthcare system. To this end, we
included a short interview with a 64-year-old man in long-term care with a decades-long history of
active OUD. There is a paucity of literature on this subject and it is our aim to help give contours to
this amorphous but emerging patient population and the issues it creates for patients, their loved
ones, the clinicians who care for them, and the healthcare system.
2. Methods
The authors searched PubMed on September 25, 2018 for “opioid+use+disorder” and geriatric)
and got 2 results. We then searched “opioid+use+disorder and elderly” which yielded 219 results.
The third search was for “opioid+use+disorder old” which produced 20 results. The search results
seemed somewhat perplexing as the terms “geriatric,” “elderly,” and “old” seem to use to be
synonymous but resulted in somewhat different search results. In all cases we limited findings to
clinical trials, meta-analyses, and systematic reviews and we limited the time range to publication
with the last 10 years. Only publications in English were included. The authors then eliminated
articles that were off-topic, irrelevant, or duplicate. We also used the bibliographies of relevant
articles to find supplemental sources. This is a narrative rather than systemic review.
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We also interviewed a geriatric drug addict known to the authors and included some of his
comments in a section in the article which highlight some of the points made in the literature. This
was not a series of interviews but rather a single lengthy interview with a person known to us.
3. Age and Changing Attitudes about Drugs
America has cyclical shifts in attitudes about drugs. In the 19 th century, many alcohol and drugs,
such as morphine and opium, were considered helpful and appropriate for broad consumption;
even children might be administered heroin for coughs, cocaine for teething pain, or alcohol as a
sleep aid. This attitude changed abruptly in the 1900s up to about 1940 when drugs were
considered dangerous and potentially addictive substances whose few appropriate uses (if any)
were to be tightly controlled. This changed again in the 1960s and 1970s when drugs in America
were embraced for recreational use and heralded, in some cases, for their role in personal or
spiritual growth [5]. Thus, the geriatric population of the United States grew up in a time when
drugs were enthusiastically accepted if not totally legal. Celebrities from the 1960s to today
frequently have unashamed histories of drug use, including actors (Robert Downey, Jr., Charlie
Sheen), musicians (from Hank Williams to Elvis Presley to Prince to Jimi Hendrix), commentators
(Rush Limbaugh), and other celebrities. John Lennon was addicted to heroin. Keith Richards of the
Rolling Stones once famously said that he never had a problem with drugs, but rather had
problems with the police.
Although marijuana had been introduced to the United States early in the 20 th century, it did
not become popular until around 1960, catalyzed in part by the hippie movement. The Woodstock
Festival in August of 1969 saw widespread, open use of marijuana and a relatively peaceful
assembly of about 200,000 people over three days of off-and-on rainy weather. This fueled the
perception of marijuana as a benign substance that encouraged peaceful behaviors and bolstered
a popular view that drug use could be a viable recreational activity. In the 1960s, comedian Lenny
Bruce said, “Marijuana will be legal someday, because the many law students who now smoke pot
will one day be Congressmen and they will legalize it to protect themselves [6].”
Opioids were a different story. Legal up until the turn of the 20 th century, public perception of
opioids (opium) changed radically with the Harrison Narcotic Control Act of 1914. This law
regulated the use of opioids, at a time in America when pain was treated as an emotional or
physical aberration to be managed with moral fortitude and rugged determination rather than
drugs [7]. By 1988, the reluctance to use opioids even to manage severe pain at end-of-life in
cancer patients resulted in the publication of the Cancer Pain Monograph by the World Health
Organization, advocating the use of opioids, such as oral morphine, to manage cancer pain [8]. The
pendulum soon swung the other way. By 1995, the American Pain Society had declared pain to be
“the fifth vital sign” and soon thereafter, international organizations championed the control of
noncancer as well as cancer pain as a fundamental human right [9]. Reluctance to use opioids was
deemed “opiophobia” as pain treatment emerged a crucial part of medical care. Opioids were
championed as a boon to the many suffering acute, chronic, or cancer pain. Baby boomers
experienced the aches and pains of middle age in an era of prescription opioid acceptance.
At the same time, opioids were well known for their psychoactive and euphoric effects. Despite
the known dangers of opioid use, for example, in the famous “27 Club” or celebrities who died of
opioid or other drug use at the age of 27 (Janis Joplin, Jimi Hendrix, Jim Morrison, and Kurt Cobain),
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opioid use gained a certain degree of acceptability, even glamour. The so-called “heroin chic”
trend of the early 1990s features pallid, languid, emaciated models with torn clothing and dark
shadows under their eyes. While opioid abuse transcends barriers—they are used recreationally
by preteens in housing projects and red-carpet celebrities in Hollywood; by people residing in rural
and urban communities; by country music stars and rappers; by hyper-productive types and the
unemployed—baby boomers have observed if not totally approved of their recreational use. Many
people growing up in the 1960s and 1970s were exposed to opioids, experimented with them, and
continued using them over the course of a lifetime.
4. Marijuana and Opioids
The use of marijuana in the elderly population may be relevant to an exploration of noniatrogenic OUD. By and large, baby boomers grew up in a society relatively tolerant of the
recreational use of marijuana. In a cross-sectional analysis of responses to 2015-2016 surveys from
the National Survey on Drug Use and Health (NSDUH), the prevalence of past-year marijuana use
was 9.0% among adults between the ages of 50 and 64 and 2.9% among adults ≥ 65 years [10]. In
this survey, marijuana use can be associated with past-year alcohol use disorder, nicotine
dependence, cocaine use, and the misuse of prescription medications (among them opioids,
sedatives, and tranquilizers) [10]. Thus, marijuana use is prevalent in the rapidly growing elderly
population and may be associated with the risk of other drugs. These older marijuana users are
likely to perceive a lower risk for marijuana use than younger users. Using bivariate logistic
regression among never-users, former users, and past-year users over the age of 50, the NSDUH
survey (n=24,057) found former and past-year marijuana users had significantly lower odds of
perceiving marijuana to pose a moderate to great risk compared than never-users (adjusted odds
ratio [AOR] 0.30, 95% confidence interval [CI], 0.27 to 0.32 for former users and AOR 0.05, 95% CI,
0.04 to 0.06 for past-year users). Those who used marijuana within the past year were less likely
to perceive it as having moderate/great risk than other groups. College education, higher income,
and residing in a state with access to medical marijuana were also associated with a lower
perception of risk [11]. In a study based on data from the 2012-2013 National Epidemiologic
Survey on Alcohol and Related Conditions (n=14,715 respondents over age 50), 3.9% had used
marijuana in the past year and had a higher risk for other drug use (relative risk ratio [RRR] 2.73,
95% CI, 1.63 to 4.55). Furthermore, the number of joints smoked during peak use and frequency of
marijuana use among those who had used marijuana in the past year was also significantly
associated with greater odds for other drug use disorder as well as for lifetime risk of marijuana
use disorder [12].
Older individuals who use marijuana recreationally are at elevated risk of abusing pain
medications. In a study based on the 2012-2013 National Survey on Alcohol and Related
Conditions (NESARC-III), it was found that 3.87% of respondents over the age of 50 (n=14,715) had
used marijuana non-medically in the preceding year and that 14.40% of the marijuana users had
used pain relievers non-medically, versus 2.67% of non-marijuana-users who used pain relievers
non-medically [13]. Controlling for sociodemographic factors, pain levels, health status, mental
health disorders, and the presence of other substance use disorders, marijuana use could be
significantly associated with the misuse of pain relievers and, specifically opioids.11 Thus, many in
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the current generation of geriatric patients is likely to view recreational marijuana use as not
particularly harmful.
5. Risk Factors for OUD among Older People
Risk factors for inappropriate use of opioids have been described in the literature in general
terms. Patient factors may contribute to the non-medical use of opioids, OUD, opioid-related
morbidity, toxicity, suicide, and mortality. These main risk factors may be summarized as: past or
current substance use disorder, untreated psychiatric disorder, social environments or familial
settings that encourage opioid misuse, and younger age [14]. However, opioid-overdose mortality
is more prevalent in middle-aged than younger people; among older individuals, opioid overdose
mortality is highest in those with current substance use disorders plus psychiatric comorbidities
[14]. As might be expected, opioid overdose mortality is also higher among patients with cardiac
or pulmonary conditions [14], conditions that are more prevalent among geriatric than younger
patients. Among the strongest predictors for potentially life-threatening respiratory depression
with opioid use are cerebrovascular disease, heart failure, renal disease, and non-malignant
pancreatic disease, which are also more prevalent in older than younger individuals [14].
Elderly people encounter another risk in the form of age-related pain syndromes, such as
osteoarthritis or low back pain, which make them more likely to be prescribed opioids than
younger patients. Individuals who used opioids recreationally as young adults may have found it
easy to get a prescription for opioid analgesics in middle age. In addition, older patients have had
decades of life experience, which may include traumatic events that have been associated with an
elevated risk for OUD. As individuals age, they may also face more loneliness, personal loss (death
of spouse or friends), social isolation, deteriorating health and function, and financial problems
[15]. All of these factors may contribute to a need to find escape in drug use.
6. Opioid Use Patterns among the Aged
Age presents some interesting differences in statistical distributions of opioid use. Among
young people (ages 20 to 34 years), the opioid overdose deaths related to the use of heroin and
synthetic opioids, including fentanyl, is 14.2 per 100,000, which is more than twice that observed
in adults between the ages of 55 and 64 (6.3 per 100,000). However, prescription opioid overdose
is the opposite with overdose deaths 35% higher among older individuals (55 to 64) compared to
younger people (20 to 34). Hospitalizations for ingestion of prescription opioids are also more
frequent among older than younger individuals (20 per 100,000 for those over the age of 55) [16].
This suggests that older patients are more likely to overdose on prescription opioids while younger
people are more likely to die from opioid toxicity from street drugs.
Polysubstance abuse refers to the use of multiple agents, sometimes opportunistically, for their
psychoactive effects and may include combinations of opioids, alcohol, cocaine, marijuana,
psychiatric agents, “ecstasy,” LSD, benzodiazepines, and other prescription and non-prescription
drugs. Polysubstance abuse, associated with opioid misuse, is common in both older and younger
people with OUD [17]. For example, people who use heroin are about four times as likely to take a
prescription opioid non-medically compared to people who do not use heroin [17]. Both older and
younger individuals with OUD also show a willingness to migrate to alternative drugs when specific
opioids, even drugs of choice, become harder to obtain [18]. Polysubstance use is not necessarily a
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fixed combination of certain psychoactive agents but rather describes a general willingness to take
multiple such products concurrently.
The NSDUH found that the risk of prescription opioid dependence among those over age 50
was higher (7.6%) than the risk for all ages of the entire group (1.7%) [19]. Among noninstitutionalized adults over the age of 50 who took prescription opioids in a non-medical way in
the past year (about 1.4% of the total population of people over 50), the risk of OUD was greatest
for those in the age bracket 60 to 64 years (1.9%), men (1.7%), Native Americans (9.0%), alcohol
users (1.7%), those with past-year depression (2.9%), and those who used marijuana (10.7%). Of
individuals of all ages who said they used opioids non-medically in the past year, 50% said they
used them for 12 or more days [19]. Opioids, along with alcohol and cocaine, are the main
substances of abuse among those over 50 years of age seeking treatment for substance use
disorder [4].
There are many reasons for the growing population of aging individuals with OUD. The first is
the general trend in developed nations that people today live longer, are fitter, and may survive
for long periods with “managed disease” like diabetes or cancer. With longer life spans and
general well-being, individuals with a history of drug abuse may see no need to abandon their
opioid (or cocaine or marijuana) intake just because they reach a certain calendar age. As
individuals age, they may see changes in their circumstances that facilitate drug use: families grow
up, responsibilities diminish, disposable income grows, and many elderly people live alone.
Despite longer lifespans, aging is also associated with psychological stressors, such as loss of loved
ones, loneliness, increasing social isolation, health worries, fear of dying, “empty nest” syndrome,
the adjustment to retirement, a growing sense of irrelevance, and other major life changes. Thus,
while some elderly individuals continue using drugs as they age, there are older persons who may
initiate or re-initiate drug use in old age in the face of these challenges [20]. Today’s geriatric
patients, the baby boomers, came of age in a culture in which prescription medications were
widely available and health problems were considered “fixable” with the right pharmaceutical
treatment. In most developed nations, the geriatric population is burgeoning even as the younger
population shrinks—this means that there are simply more and more older individuals in the
healthcare system. More than any other generation in U.S. history, today’s geriatric population
have grown up surrounded by recreational drug use, embraced images from a drug-endorsing
celebrity culture, and have been exposed to the concept that drugs can improve mood and make
one feel good in addition to solving medical problems. In short, many geriatric patients today have
a very different attitude about the use and safety of drugs, including opioids, than the younger
generation of physicians who treat them.
7. Diagnosis of OUD in Geriatric Patients
When OUD seems plausible, physicians should ask older patients about their use of prescription
as well as recreational drugs. Despite the fact that baby boomers emerged from a culture that was
highly accepting of drug use, older adults may not be forthcoming about OUD and physicians may
be uncomfortable asking seniors about their opioid consumption [15]. Certain indicators of OUD
may be masked by geriatric patients as the normal signs and symptoms of advancing age: sedation,
memory loss, falls, confusion [21]. Furthermore, signs of OUD in younger patients, such as marked
reduction in productive activity, may seem, in an older person, to be a normal consequence of
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aging [20]. Screening tests for OUD in the geriatric population that have good specificity and
sensitivity are needed [20]. Such tests exist for younger patients but may not be appropriate or
capture information for seniors.
8. Specific Interventions for Geriatric People with OUD
With the understanding that elderly persons may have OUD, it may be helpful to formulate
age-specific treatment and prevention initiatives because this older generation may differ from
younger patients with OUD. In general, aging adults have higher healthcare utilization rates and
are more likely to have painful medical conditions. Some older individuals may have started taking
opioids (on or off prescription) in an effort to manage pain only to develop OUD. Some older
individuals obtain opioids from friends or others mainly to manage pain. Older individuals may
benefit from interventions led by healthcare providers and prescribers who can help them manage
chronic pain and educate them about pain control tactics [16].
Other geriatric individuals with OUD may have a long history of opioid use and take the drugs
compulsively for their psychoactive effects. Physicians who encounter such patients should
encourage treatment of OUD rather than deciding that the patient is “too old” to benefit from
rehabilitation. Treatment of OUD may take place in any number of settings based on the patient’s
level of addiction, the patient’s preference and situation, availability, cost and financial factors,
and the American Society of Addiction Medicine (ASAM) level of care. These levels of care, defined
by the ASAM Criteria, are four levels of service and an early intervention level that exist across a
continuum of care, making for five care levels that describe the intensity of recovery-oriented
addiction healthcare services. The so-called ASAM CONTINUUM™ allows for a multidimensional
patient assessment of individual needs, strengths, risks, skills, and resources. These services range
from outpatient care to partial hospitalization for outpatients, residential and inpatient services,
and medically managed intensive inpatient care with several intermediate steps as well [22]. To
the best of the knowledge of the authors, there are no treatment strategies aimed specifically at
older individuals nor is there specific research on which approaches are most effective in geriatric
people with OUD. There is evidence that a large number of older adults will seek OUD treatment
in the coming years [4, 23], yet there is little specific research into the aging population of OUD
patients. Abstinence treatment may be recommended for certain individuals, but the abstinence
approach has important drawbacks in that it is extreme, it is often ineffective, relapse is common,
and patients who relapse are at special risk for overdose [24]. Indeed, relapsing patients are at
elevated risk for overdose following detoxification, regardless of setting. Medication-assisted
treatment (MAT) or opioid maintenance uses medications to control cravings and prevent relapse
and is recommended as first-line treatment for moderate to severe cases of OUD.
Specific issues in the treatment of OUD in geriatric patients are emerging. The first important
factor is that aging itself can alter how the body metabolizes drugs and increases the risk for many
age-related health disorders such as cardiovascular disease. Age-related changes to the brain and
cognitive disorders associated with aging may complicate treatment of older people with OUD.
Second, older individuals may be appropriately indicated for opioids and may find them easier to
obtain than younger, fitter individuals, meaning they may be able to more easily circumvent
restrictions on their opioid access. Older individuals with long-term concomitant OUD and mental
health disorders may be particularly challenging to treat in that conditions like depression or OUD
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may become deeply entrenched over the decades [20]. Finally, older people are more likely to be
taking multiple prescribed drugs, which substantially increases their risk of potential
pharmacokinetic drug-drug interactions [25-28].
There have been recommendations made for age-specific treatment of OUD. It is thought that
intervention strategies, if used at all with elders, should be nonconfrontational and supportive
rather than relying on the more aggressive style typically used with younger patients [29]. Agespecific concerns (health issues, living situations, psychological considerations) may be appropriate
to integrate into treatment plans. Seniors may have an advantage in rehabilitation in that older
patients in OUD treatment may be less likely than younger patients to have close friends who
encourage drug use [29]. In general, group counseling, individual counseling, cognitive-behavior
therapy, and other outpatient approaches (such as community-based programs) may be effective
for older persons with OUD. Counselors and those working with older OUD patients should be
specifically trained for working with geriatric patients [4]. Once older patients enter OUD
treatment, their short-term and long-term outcomes are as good as or superior to those of
younger patients [29, 30].
MAT for OUD is not contraindicated in geriatric patients. MAT may rely on methadone or
buprenorphine and evidence supports that MAT confers both a morbidity and mortality benefit on
patients and may improve their quality of life [31, 32]. Some geriatric patients on MAT entered the
treatment early, perhaps even when it first became available in 1972, and have remained on it
since then, while other seniors entered MAT much later. The population of those on long-term
MAT is not well studied [1].
9. Diversion and the Elderly
Opioid diversion may be defined as the purposeful and intentional removal of an opioid from
the legal channels for dispensing and distribution for illegal purposes. Examples of opioid diversion
include forged prescriptions, thefts from pharmacies, patients who sell their own prescription
drugs to others, and people who steal or take prescription opioids from friends or family members
[33]. Opioid diversion is primarily practiced by the age group between 35 and 44 years old and is
less prevalent in the geriatric OUD population Besides younger age, risk factors for opioid
diversion include a family history of drug use disorder, a personal history of criminal behavior,
divorce, and financial burdens [34].
10. Age-Related Issues
There are certain issues that may be unique in the aging OUD population which are briefly
described below.
10.1 Pain and Aging
Pain is prevalent in the geriatric population. In a study of 2000 older adults (age 65 to 103
years), 38.5% reported chronic pain which occurred most frequently in the subpopulation of those
over age 85 [35]. For this reason, elderly patients may be more likely to be prescribed pain
relievers and they may also be more inclined to seek pain control, both of which can bring them
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into contact with opioids. In addition, people with both OUD and pain may find it more difficult to
discontinue opioids.
10.2 The Geriatric Brain
The human brain is a complex, dynamic organ that changes over the course of a lifetime and
can be adversely impacted by OUD. Prolonged exposure to opioids can alter the brain’s
neurotransmission systems, changing the dopaminergic, serotonergic, and glutamatergic systems.
However, the dopaminergic, serotonergic, and glutamatergic systems of the brain also change
with age—independent of any exogenous opioids. For example, age-related decreases in
dopamine receptor binding are similar to brain changes induced by long-term cocaine use. There
is a paucity of research and information on how opioids affect the aging brain [20].
10.3 Age-Related Changes to Drug Disposition
Drug pharmacokinetics (absorption, distribution, metabolism, and elimination) change with age
but in ways that remain to be fully elucidated. For example, the reduction in lean body mass that
occurs with age decreases both the volume of drug distribution and the body’s total water content,
which impacts renal clearance of the drug. Slower drug metabolism allows drugs to accumulate
faster in the system of geriatric patients. These well-known age-related changes can lead to
elevated drug serum levels and recommendations for dose adjustment for geriatric patients [1].
On the other hand, pharmacodynamic changes, such as changes in receptor activity, may occur
with age but heighten the patient’s sensitivity to drugs such as is observed with the increased
sensitivity to benzodiazepines in elderly patients. The homeostatic mechanisms that control
steady-state levels in healthy younger patients may work less efficiently even in healthy older
patients, who need more time to regain steady-state levels after drug therapy [20]. In fact, the
progressive deterioration of homeostatic function has been described as one of the principle
medical characteristics of aging [36]. Thus, in general, older people have stronger reactions to
drugs along with more frequent and more intense side effects compared to younger people [36].
Certain centrally acting drugs such as psychotropic substances may impair muscle coordination
and cognitive processing to a greater degree in the old than the young [36].
10.4 Comorbidities and Aging
Mental health disorders and substance use disorders are often comorbid conditions and this
finding does not seem to vary with age [1]. However other comorbid conditions (heart disease,
respiratory disorders, diabetes, cancer, osteoarthritis) do increase with age. A patient with
respiratory disease who takes opioids may be at heightened risk for respiratory depression. Other
comorbid conditions may necessitate taking pharmacological therapy, leading to polypharmacy
and potential pharmacokinetic drug-drug interactions [25, 37, 38].
10.5 Age and Accidents
Drug use may increase the risk of accidents, falls, and other forms of injury that increase in
prevalence among older individuals [39]. This area has not been thoroughly studied.
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10.6 Advancing Age and MAT Compliance
MAT may be used in older individuals, but these drug rehabilitation programs are often subject
to strict regulations including mandatory counseling appointments, regular clinic visits (even daily
visits in some cases), toxicology screens, and other measures to assure treatment adherence and
limit diversion. Older individuals may find it a hardship to meet these requirements as declining
health, limited function, and cognitive deficits can limit their ability to meet these requirements.
Travel to and from the clinic may be prohibitive for a geriatric patient with limited mobility, loss of
driving privileges, and financial constraints. Medicare patients (≥65 years) may find themselves
facing financial burdens and complexities as not all MAT programs are reimbursed by Medicare for
OUD [1]. Many older patients on MAT who transition to Medicare face increased financial burdens
in the form of higher out-of-pocket expenses.
Homebound or bed-bound individuals may not be able to participate in some MAT programs
which require that drugs be administered only in the clinic by specially trained individuals. For
example, it would be very difficult for a long-term care resident to be on chronic methadone
maintenance therapy, although many long-term residential facilities will accommodate short-term
methadone maintenance programs in selected cases [1]. In some instances, reimbursement may
be complicated in that buprenorphine may be covered, but not methadone. For a geriatric patient
currently on methadone maintenance, transitioning to a different type of MAT involves crosstapering to rotate to the new agent. This is a theoretical possibility that is not always put into realworld practice and it may cause anxiety in the patient, rebound pain, withdrawal symptoms, and
other adverse effects [1]. There is no clearly described medical advantage for rotating a
methadone-maintained geriatric patient (who tolerates the drug well) to buprenorphine, but
sometimes there may be a financial one.
In general, there is much that remains to be elucidated about older patients on MAT, if and
when MAT should be tapered or discontinued, and if MAT rotation is a medically sound choice. As
older patients have more pressing medical needs and may need other forms of pharmacological
therapy, it is not clear at which point (if any) MAT should be tapered and ceased. The notion that a
patient should be continued on MAT indefinitely or into very old age does not seem optimal, but
there is little guidance in how to manage the aging patient on MAT [1].
10.7 Intentional Poisoning
Geriatric patients have high rates of hospitalization for opioid toxicity, partly due to the fact
that they may be on polypharmacy and thus be susceptible to pharmacokinetic and
pharmacodynamic drug-drug interactions or the fact that their aging metabolic systems make
them more vulnerable to potential toxic effects of drugs. However, in a study by the Canadian
Institute for Health Information, it was suggested that 14% of aged patients hospitalized for opioid
toxicity were in reality patients who committed intentional acts of self-harm [40]. Depression is
common condition among aging patients and the highest rate of completed suicides occur in older
men with depression compared to all other age groups [41]. In many nations of Europe, suicide
rates are highest among those aged 60 and older [42]. Some opioid-related overdoses in the
elderly that seem accidental may, in fact, be intentional self-harm, and thus it is possible the rate
of opioid-assisted elder suicide is under-reported. Cognitive dysfunction, diminished quality of life,
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and decreased physical function likely contribute to suicidality among the aged [41]. The role of
opioids in this population is not elucidated.
11. The Aged Addict
As part of our research for this article, we met with a 64-year-old man who admitted to many
years of OUD. He is paraplegic as a result of a motorcycle accident at the age of 51 and in longterm residential care. He is well educated and was willing to talk openly about his OUD. He
consented to a recorded interview for this article because of his interest in the topic of “aging
hippies.” We asked him about his lifelong drug use which included marijuana, methamphetamines,
alcohol, hallucinogens, cocaine, and opioids.
“I got high for the first time when I was about 15 or 16. Rapidly, within months, progressed
using psychedelics, LSD, and so-called psilocybin mescaline … I didn’t go to college till I was 26 and
I had the misfortune to live next to amphetamine manufacturers … That pretty much took over my
life for the whole time I was in college and for years afterward…I stopped completely when I was
in my early 30s… In the meantime, sporadic use of opioids … that progressed to daily heroin use
with periods of non-use.”
Although he is still using opioids today, he considers them benign. “I’ve noticed that the drugs
that caused the most behavioral problems and the most effect on your judgment were alcohol and
amphetamines. The opioids did not have that much of an effect. Pretty much, I would say that
opioids are my drug of choice.” When asked how people in his circle of friends with OUD got
started, he reported, “Most of the people I know did them *opioids+ to get high, but they did not
initially get them prescribed by a doctor.”
He described a sense of well-being with opioids and when asked what benefits he derived from
opioid use he said simply, “Feeling good.” He had taken opioids for decades (with one six-month
period of court-ordered abstinence) and attributes his ability to use opioids long term to his
approach to the drug. “I measured,” he began, “and even when I was taking heroin, I would be
careful about my dose… I don’t take street heroin anymore because it’s too dangerous. I would
use a clean technique rather than a sterile technique. By that I mean I cleanse the skin, I use
alcohol, and sterile needles. Occasionally I reuse *my own+ needles when I can’t get new ones. I
use sterile saline as a solution.” He described the ritual of preparing his drugs—pharmaceutical
product manipulated to be injected intravenously—as comparable to a “tea ceremony” and said it
heightened the appeal of the drug.
When asked where he found his drug dealers, he said, “It’s almost like a secret society with its
own sets of rituals and signals and you suss out very quickly if another person is a member of that
society and then you can share your sources.” He said that sometimes he met others in the opioid
community by chance. “Sometimes a dealer will offer a reward for a new client.” When asked how
to ascertain who was a drug user, he expounded, “You do it in conversation, by making a passing
reference and seeing if they react to it. And most people just wouldn’t respond. They wouldn’t
catch the reference…” For example, he said he would sometimes ask about “boy” or “girl” to
strangers, such as asking where he could get boy. Boy is a street term for heroin; girl refers to
cocaine. The in-group recognizes those terms whereas the remark is generally ignored as
unintelligible, nonsensical, or even deranged by people outside the group.
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“One thing that is surprising is just how many people are involved in this… It’s just staggering.
You’d think that it’s a rare phenomenon, but—and I’m not talking about pot, I’m talking about,
you know, hard-core drug use—there are significant numbers of people who do this and it’s
surprising how many you meet and what kind of people they are … Many of them are very nice
people.”
He abstains from street heroin because of fentanyl adulterants; in fact, he is acquainted with a
drug dealer who quit selling drugs and eventually got off drugs herself because of fentanyl and its
deadly consequences. “There’s a huge difference between street opioids or heroin and
prescription drugs … The numbers are shocking of how many people die from them [prescription
opioids+ but I think a lot of them are people who don’t know what they’re doing and people who
mix them with alcohol… Another problem, this is what happened with the actor, a fine actor,
Philip Seymour Hoffman. He’d been using heroin off and on for years, and he had stopped for a
while…You stop for a while, then you use what used to be a normal dosage, but since your
tolerance is way down, you overdose… Heroin was always a gamble…You never knew what was in
that bag. Prescription drugs, though, are quite safe if they’re used intelligently. Even if it’s
intravenously, it’s quite safe.”
When asked about discontinuing opioids, he commented that while some opioid users do want
to quit, many do not. “I don’t really want to quit,” he said but when asked how opioid use has
impacted his life, he said without hesitation, “I’m sure it’s diminished it… I know I would have
been more productive *without opioids+ …It’s damaged relationships. It’s hurt me financially. I’d
say without doubt it’s diminished my life.”
In the interview, he was asked among the many people with OUD he knew if any have used
opioid recreationally and then did not like the drugs or chose not to continue using them. “Lots of
people. And this probably has to do with one’s neurochemistry and physiology. Everyone reacts
differently to different medications. Some people find the effects unpleasant… Most of the people
that I know that use *opioids+ are addicted. But there’s lots of people who just dabble. They call it
chipping, where you use it *opioid+ and you’re not addicted.”
Overall, he had a positive attitude toward his opioid use. “I’m fun to be around when I’m high
on opioids,” he said. Like many people with OUD, he stated that he had a profoundly unhappy
childhood, was often neglected, and came from a dysfunctional home. When asked if he would be
better off he if had never gotten addicted, he commented on his life. “Oh, unquestionably it would
have been better, but, on the other hand, because of my upbringing and stuff, I might have killed
myself if it weren’t for opioids. There is no question that it *addiction+ damaged my life. It had
terrible effects. On the other hand, maybe I wouldn’t be here if I couldn’t have medicated myself. I
don’t know.”
12. Discussion
The ingrained image of a young person with OUD meeting a premature opioid-related death
has some validity. In a retrospective study of electronic health records from an academic
healthcare system, patients with opioid use disorder (n=2,576) have a mortality rate 10 times that
of the general population even adjusted for age and sex. Most of the deaths were not directly
related to the opioid use (cancer, cardiovascular disorders, infections) but 19% of deaths could be
directly attributed to the opioid use, such as overdose [43]. A study of 1,283 heroin users from
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Taiwan reported an expected years of life lost (EYLL) for adult addicts after 50 years of survival was
10.6 years for those on opioid substitution therapy compared to 18.4 years to those not on such a
program [44]. The elevated rate of opioid overdose deaths in America claims many young lives.
But many people with OUD survive even into old age, and clinicians are increasingly facing the
aging and aged OUD patient, a clinical enigma about whom very little is written or elucidated.
There is an urgent need to better understand the geriatric OUD patient. Despite the fact that
baby boomers are more comfortable with recreational drug use than any other generation in
history, seniors with OUD may conceal their recreational drug use and opioid-related health
concerns from their healthcare providers. This emerging and rapidly growing population poses
serious questions for the healthcare system. How do we treat pain in this population when these
elderly addicts need surgery or develop chronic pain? How do we manage their overall health
issues? Can a person with a 30-year opioid addiction be successfully rehabilitated? Should we even
try? How long does opioid maintenance therapy last—should a patient get methadone or
buprenorphine into his 60s and 70s and beyond? Can an 85-year-old patient continue with
methadone maintenance? Perhaps most importantly in light of the current public health crisis of
opioid misuse, how do we better intervene in the trajectory of opioid use disorder to prevent
youthful drug experimentation from becoming a lifelong addiction?
As part of our research into this topic, we interviewed an articulate, educated, lifelong drug
user to help us gain his unique perspective on this population. Our interview subject had used
opioids for decades, saw no reason to stop, and approached them with certain safety measures
(he did not use street heroin, he used a clean injection technique, and he was careful about
dosing). Further interviews of other geriatric addicts would be helpful but from his remarks, it is
clear that OUD was a reasonable price he was willing to pay for the comfort that opioids brought
to him. Our subject was intelligent, open, forthcoming, reasonable, and had a fair amount of
insight into his OUD.
The healthcare system must calibrate itself now for the increasing numbers of geriatric patients
with OUD who are likely to emerge and require treatment. Assessment tools, therapeutic
strategies, intervention techniques, and approaches to maintenance therapy should be evaluated
for their appropriateness in the aging population. Physicians must become comfortable asking
senior patients about their drug use and divesting themselves of the misconception that OUD is a
young person’s condition.
13. Conclusions
As the baby boomers move toward retirement age and beyond, they bring with them their
relaxed attitudes about drug use. Many geriatric patients have used and may continue to use
drugs recreationally, including opioids. Elder patients with OUD pose unique challenges in that
little is known about them and there may be specific techniques, treatments, and interventions
appropriate for them. For example, aging-related changes in drug metabolism likely impact older
patients with OUD but in ways that are not well elucidated. The geriatric OUD patient may seem
an enigma to clinicians, but he or she is increasingly common in our healthcare system and they
deserve greater attention to their unique needs.
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Abstract
This research review sought to examine the patterns of engagement in advance care
planning (ACP) and utilization of end-of-life (EoL) care treatment services including, but not
limited to hospice care, in distinct older Asian American ethnic groups. The review of existing
research suggested evidence that empirical studies about different older subpopulations of
Asian Americans remains scarce. This research analysed 30 small-scale studies on older Asian
Americans’ attitudes and engagement in EoL care planning. The research review also
synthesized the various obtained information, enabling better delineation of commonalities
and differences between each unique subgroup. The review of selected articles indicated
that the fear of becoming a burden to one’s family and assumptions about EoL care attitudes
between older adults and their family is a recurrent barrier to most Asian American
subpopulations. However, the findings posit that variations exist amongst Asian American
cultures despite some overlapping qualities. Thus, an urgent need for more research about
ACP and EoL care treatment services in different older Asian American communities persists.
Lastly, culturally and linguistically sensitive interventions are necessary to increase ACP
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participation in different older Asian American populations as a way to improve their quality
of life.
Keywords
Asian Americans; advance care planning; advance directive; death; dying; end-of-life;
hospice; late life

1. Introduction
The human population is rapidly aging and living longer than ever before, raising a need for
higher quality geriatric care and increased participation in advance care planning (ACP). ACP is a
process involving active communication that enables a person to consider what kind of care they
would like to receive and learn what treatments can assist them with achieving their desired care.
The goal of ACP is to ensure that people receive the kind of care that is consistent with what
quality of life means to them, rather than focusing on the quantity of time. This mission is
accomplished by understanding the individual’s unique values, personal goals and preferences for
care, and then carrying them out in circumstances of incapacitation [1]. Moreover, ACP is an
important facilitator for communication between the individual and their family, loved ones, and
healthcare practitioners in order to understand and share their “personal values, life goals, and
preferences regarding future medical care” [1]. While ACP is more often than not associated with
older adults and those with life-threatening illnesses nearing the EoL, the process of discussing
and planning one’s care is available and encouraged for people of all ages and stages of health [1].
Granted, ACP discussions that focuses on care at the EoL are especially important to the older
population, which is projected to grow dramatically in numbers and become increasingly more
racially and ethnically diverse [2]. As people are living longer, older individuals are also more likely
to have, or to develop at least one chronic illness in later age that results in their death [3]. In fact,
chronic illnesses are now the leading causes of death in the U.S. population, including heart
disease and cancer [4]. However, chronic diseases are for the most part manageable with the
appropriate medical care and general healthy lifestyle changes, which can enable individuals to
live extended lives. Therefore, older adults today should have a better advantage and more time
to plan their EoL care even while simultaneously managing chronic illnesses compared to the past.
However, research studies have indicated that the general population and especially older adults
are not actively engaging in EoL discussions or planning [5]. For the purpose of this research, the
discussion of ACP focuses on care at the EoL in the growing geriatric population.
1.1 Benefits of Advance Care Planning and Advance Directives
The benefits and importance of ACP have been consistently emphasized by dying patients,
caregivers and healthcare advocates as an integral key to achieving the quality of life and death
that follows an individual’s preferences and respects their autonomy [3]. ACP not only fosters
respect for the individual's autonomy, but it also prepares individuals for possible scenarios of
future incapacity, and facilitates the completion of a formal advance directive (AD)—a legal
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document providing direction for healthcare decisions [6, 7]. According to Detering et al. [6],
“patients see the benefits of advance care planning to include preparation for end of life care and
death, avoidance of prolongation of dying, strengthening personal relationships, relieving burdens
placed on family, and the informal communication of future wishes” (p. 5). While this may be true,
existing research generally suggests that significantly low participation in ACP and utilization of
ADs or other formal documents continue to persist [8].
Early involvement in EoL conversations and ACP is crucial because the probability of
incapacitation can be unpredictable but possible. According to Carr and Luth [3], about 45%-70%
of older adults facing the EoL are unable to make treatment decisions for themselves and thus,
family members and other loved ones assume the responsibility instead. Furthermore, the lack of
prior decision-making by the patient and the likelihood of family members being in a state of
dejection may contribute to disagreements amongst each other about what treatment, if any, is
suitable for their dying loved one. When an agreement cannot be reached between the family and
the health care providers, the continuation of life-sustaining treatment is carried out which can
pose emotional and financial hardship to families and jeopardize their loved one’s quality of life
[3]. By engaging in early EoL conversations and ACP with family, healthcare providers, and legal
professionals, situations like these are more likely to be avoided.
1.2 Attitudes towards Death and Dying
Despite the benefits of ACP, more than half of the American population lack advance care plans
and the low prevalence of EoL conversations between patients and health care providers persist [9,
10]. Present findings reveal that a considerable number of Americans would prefer to die at home
and not burden loved ones with EoL care decision-making [11]. However, in a study examining the
usage of AD in the U.S., only 26.3% of 7,946 respondents reported having completed one [8].
According to Hamel, Wu, and Brodie’s (2017) cross-country examination of different cultural
attitudes towards EoL planning, only eleven percent of Americans reported ever having such a
conversation with a physician or health care provider. Furthermore, only twenty-two percent of
those Americans 65 and older reported having those EoL conversations [12]. These results have
often been explained to be a product of today’s death-phobic society.
Correspondingly, death and dying is generally looked upon unfavourably and is treated as a
topic to be avoided at all cost. According to Hamel et al. [12], more than half of Americans believe
death is a subject that is mainly avoided in the U.S. society. Above all, the phenomenon of death
and dying have evolved from a community experience to an institutional-based event over time—
contributing to today’s death-phobic culture and society [13]. The event of death and the process
of caring for the dying have transformed from a strictly familial matter to one that is executed by
professionals and where death now occurs primarily in hospital settings instead of one’s own
home [13]. Additionally, the displacement of cemeteries to areas away from the central
population, new life-prolonging technology, and generally longer life expectancies have allowed
individuals to momentarily set aside the thought of death and dying until further in the future.
Likewise, an individual’s general apprehension towards the EoL often presents a sense of
disinclination and a personal barrier from participating in ACP. Fear of facing one’s morality,
concerns of burdening family members, and a general disbelief that one is capable of planning for
the unpredictable future are some common reasons that patients given for not partaking in ACP
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[10]. As a result, fewer conversations about the EoL occur in both public and private settings,
generating poorer communication and understanding of care and treatment preferences during
this time.
Additionally, other major contributors hindering accessibility to ACP and the general process is
in part due to a lack of knowledge about EoL care services, an absence of culturally appropriate
EoL care resources, and poor communication about the EoL between older adults, their family,
and health care professionals [14-17]. Thus, it is to be expected that the general population’s
participation in ACP remain at a constant low. Moreover, it is anticipated that members of ethnic
minority groups residing in the U.S. exhibit even lower rates of engagement in ACP or engage in
EoL care services, such as hospice, due to differing cultural beliefs and other inhibiting factors. The
lack of engagement in ACP and EoL care services is particularly salient amongst minority
populations such as older Asian Americans.
1.3 Older Asian Americans in the United States
Asian Americans are one of the ethnic minority populations whose pattern of engagement in
EoL care planning remains substantially understudied despite their growing numbers. According to
López, Ruiz, and Patten [18], the Asian American population living in the United States increased
from 11.9 million to 20.4 million between the year 2000 and 2015. Moreover, Asian Americans
alone made up 5.8 percent of the total American population of 325 million in 2017—deeming
them the fourth largest ethnic group [19]. The Asian American population is composed of 19
different origin groups, each with distinct cultural values and practices [20]. The largest subgroups
include: Chinese Americans, Filipino Americans, Japanese Americans, Korean Americans, and
Vietnamese Americans being the largest and most prominent communities.
Furthermore, there are some common characteristics among the older Asian American
population. Asian Americans have a generally longer life expectancy than other ethnic populations
at about 86.3 years, outliving their non-Asian counterparts of about eight years [21]. Many of
these individuals are immigrants, lack English fluency, and live below the poverty level [22].
Studies have also indicated that cancer, heart disease, diabetes and suicide are the top leading
causes of death for Asian Americans [22]. However, it is important to remember that Asian
Americans “are a heterogeneous population that includes diverse cultural backgrounds and
immigration histories,” as well varying socioeconomic statuses, that have in turn shaped their
health and access to health care [22]. Hence, it would be inappropriate to generalize the health
and health care issues faced by each subgroup to the entire Asian American population.
Correspondingly, previous literature shows that members of minority communities tend to
have a significantly lower rate of participation in ACP and hospice care [23]. As reported by NgoMetzger et al. [23], older foreign-born Asian Americans were less likely to use hospice compared
to U.S. born Caucasians. In 2015, of 48 million aged Medicare recipients, 81.4 percent were
Caucasian, 10.1 percent were African American, 9.3% were Hispanic or Latino, and 2.2% were
Asian [24]. In a report by the National Hospice and Palliative Care Organization (NHPCO), it was
found that of 1,381,182 Medicare beneficiaries who were enrolled in hospice services in 2016,
about 87 percent were Caucasian compared to 8.2 percent African American, 2 percent Hispanic,
1.2 percent Asian American, and 0.4 percent Native American [25]. This significant discrepancy in
participation among ethnic groups indicate that there is a dire need for further investigation.
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Moreover, with Asian Americans being one of the fastest growing and aging minority population in
the United States, we can expect an increased demand for providing culturally appropriate
support to these aging individuals as they reach their final moments of life—making it even more
crucial to examine the attitudes and patterns of engagement in EoL care within the different
subpopulations.
2. Materials and Methods
2.1 Research Purpose
The purpose of this research review was to examine the patterns of engagement in ACP and the
utilization of EoL care treatment services in distinct older Asian American ethnic groups. The
importance of this research stems from several observed concerns. The EoL is an area that
continues to receive insufficient attention in both Eastern and Western cultures. However, the
attitudes and preferences towards ACP and hospice utilization in older Asian American subgroups
have been especially inadequately explored with only a handful of research specifically examining
these areas [17, 26]. Moreover, data pertaining to ACP participation and hospice use by older
Asian Americans is limited thus far and existing research tends to overgeneralize and classify the
experiences of these diverse subgroups into one broad category—despite the heterogeneity of
each community. The overgeneralization of the EoL care research contributes to the lack of clarity
about the diverse attitudes and preferences that each Asian American subpopulation holds
towards ACP and its supporting services. Presently, extant data generalizing these communities
cannot be representative of all Asian American subgroups.
Moreover, there is a need to synthesize the current available information and findings from
small-scale studies about Asian American ethnic groups and EoL care to delineate commonalities
and differences between the subpopulations. By having a clearer overlook of the present findings,
we can gain a more coherent understanding of the status of EoL care planning participation in
older Asian American subgroups. This will in turn support the facilitation of further research and
advances to change patterns of engagement in these ethnic groups. In the following research
review, the utilization and engagement in ACP and hospice care by older Asian American
subgroups are examined to gain a more defined understanding of the unique attitudes,
preferences, barriers and cultural factors that influence decision-making at the EoL.
2.2 Research Methods
A review was conducted to examine the existing research on older Asian American
subpopulations’ attitudes, preferences and participation in ACP and hospice care. Past research
studies and reports were first collected by accessing various databases and search engines,
including Ebsco, Google Scholar, JSTOR, NCBI, PubMed, SAGE Journals Online, ScienceDirect,
SpringerLink, and Wiley Online Library. Keywords including ’Asian Americans’ and their subgroups,
‘advance care planning’, ‘death’, ‘dying’, ‘end of life’, ‘elderly’, ‘hospice’, ‘late life’, and ‘older age’
were then entered into the databases to obtain the relevant studies. The abstracts of each result
rendered by the databases were examined to determine the relevance of the content to the
research subject, as well as its overall quality, before moving on to the next stage of the reviewal
process. Articles that did not include or discuss one or more of the key terms mentioned above
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were ultimately excluded due to lack of relevance to the topic of this review. Moving forward,
articles that passed this initial review were then explored in greater depth of their content quality
to decide whether their findings adequately and sufficiently addressed Asian American
subpopulations and their engagement in ACP and EoL care treatment, as well as their cultural
attitudes and preferences regarding death and dying.
Review articles included any previous research examining subpopulations of Asian Americans
and ACP, AD, hospice care, and other EoL care treatments. Articles studying these communities’
attitudes towards death and dying, as well as pain-management at the EoL were also included.
Moreover, due to the limited amount of research available for each subpopulation, the time of
publication for each article was not limited. Additionally, the collected data was not limited to
those who are or were diagnosed as terminally ill. After filtering all potential studies through the
outlined criteria, a total of 30 articles were selected for review.
2.3 Definition of Concepts
2.3.1 Advance Directives (AD)
An AD is a legal document that allows individuals to provide family members, loved ones,
medical professionals and legal figures with instructions on how they would like to be treated at
the EoL in case they were to lose the ability to personally deliver them at the time [7, 27]. For
instance, the decision to utilize or forego life-sustaining treatment at the EoL is one of the
available options in an AD that individuals can choose to opt in or out of. In addition, ADs also
enable individuals to designate another person to make decisions on their behalf—also known as
a surrogate, proxy directive or durable power of attorney for health care [7]. Individuals can also
continuously change and update their ADs as they wish and see fit.
2.3.2 End-of-life Care Treatment and Services
The various treatments that an individual may receive at the EoL is also known as life-sustaining
or life-withholding treatment. According to Idziak (2002) [28], life-sustaining or life-withholding
treatment can be any medical intervention or medication that is administered to a patient to delay
the event of death, regardless of whether or not the treatment is intended to influence the
disease itself or the natural biological process of dying. For this discussion, EoL care encompasses
external treatments including chemotherapy, kidney dialysis, resuscitation, ventilator use, and
artificial tube feeding, as well as more internal treatments, such as the administration of
antibiotics or other pain management medications [28]. Palliative care and hospice care are
broader programs that may also include all the above treatments, and thus, will fall under the EoL
care services category in this review.
2.3.3 Hospice and Palliative Care
Correspondingly, the goals of hospice are aligned with those of ACP in which both strive to
provide care that is consistent with the individual's desires. Hospice is a form of all-inclusive care
offered at the EoL that focuses on improving one's quality of life through providing comfort-based,
rather than cure-oriented treatment, and by following the individual's unique preferences. As part
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of the push for more comfort-based care at the EoL, Medicare beneficiaries are eligible to receive
hospice care at a covered cost. In 2014, 85.5 percent of hospice patients in the U.S. were covered
by Medicare [29]. In addition, hospice brings together a multidisciplinary team of professionals
who each provides a variety of medical, psychological, spiritual, and bereavement support to the
individual and their family. Eligible individuals can opt to participate in hospice care when
engaging in ACP. In fact, hospice care can be provided in a variety of settings, including “free
standing hospice facilities, hospitals, and nursing homes and other long-term care facilities” [25].
Individuals who enroll in this care service tend to have a terminal illness and is diagnosed with an
estimated six months left to live by a medical professional. Palliative care, or pain management, is
often associated with hospice care where the distinct difference lies in the diagnosis; an individual
need not to be terminally ill to be able to utilize palliative care. Additionally, palliative care differs
from hospice where pain management is simultaneously compatible with curative treatments.
3. Results
Of the 30 studies that matched the inclusion criteria, 27 articles and their findings were
ultimately selected for this scoping review. The qualitative study designs and methodologies
reported in the reviewed articles included the use of self-administered questionnaires and surveys,
as well as individual interviews and focus groups, to either recruited participants or convenience
samples. Subsequently, the participants in the collected samples primarily focused on older Asian
Americans who resided in or passed away in the states and are aged 65 years or older. Younger
individuals were also examined in these studies as a comparison to the older generations of Asian
Americans. Research studies analysing a general Asian subculture, as well as older Asians living
overseas were also examined, as there were overlapping beliefs and practices that these
individuals and older Asian Americans shared.
The findings from each selected article were then organized by the researchers into four
primary categories representing the overlapping themes identified during the reviewing process:
(a) attitudes towards ACP and EoL support services, (b) influential cultural practices, including
religious and spiritual beliefs, (c) preferences for EOL treatment, and (d) perceived barriers to
accessing and engaging in these practices. The researchers then entered the results into a
structured table highlighting the primary findings in each category within the subpopulations (see
Table 1). The gathered data was critically analysed to determine the dominant and recurrent
trends between older Asian American ethnic groups. Both similarities and discrepancies are
discussed in the following sections.
Although the amount of research studies on older Asian Americans’ attitudes and participation
in ACP have grown over time, the existing research still insufficiently addresses all the different
subpopulations as distinct communities with unique preferences and needs. The collected data
was heavily concentrated on older Chinese, Japanese, and Korean Americans due to a large
absence of available information on the other subgroups. Research about older Chinese
Americans and ACP consistently appeared when using the different databases despite specifically
searching for other distinct subpopulations. Furthermore, studies addressing older Filipino and
Vietnamese American communities regarding EoL care were extremely limited compared to the
other three subgroups.
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3.1 Attitudes towards Advance Care Planning and End-of-Life Care Services
To begin, the existing research studies have found varying attitudes towards ACP and EoL care
services amongst the different older Asian American subpopulations. In a 2017 study comparing
younger and older Chinese Americans’ beliefs in ACP, it was discovered that the elderly individuals
were more accepting of ACP compared to the younger participants and also believed that it was
necessary regardless of one’s state of health [17]. A number of elderly participants also had the
impression that the desired outcome of ACP is to lighten the burden of EoL decision-making on
their loved ones and medical professionals [17]. However, studies have also indicated a recurring
notion of misconceptions by elderly Chinese Americans regarding what ACP and EoL care services
entail. For example, ACP and hospice care is often perceived to be a form of euthanasia by
members of this older subpopulation [17, 30]. According to a study by Enguidanos et al. [30], older
Chinese adults perceived hospice care as “mercy killing,” comparable to assisted suicide or
euthanasia. Lee et al. [17] had similar findings in which the older Chinese participants confused
ACP with euthanasia, creating a will, and/or making funeral arrangements. These misconceptions
are not uncommon amongst ethnic minority communities, like Asian Americans, where access to
culturally and linguistically-appropriate resources may be largely unavailable [15, 31].
Correspondingly, research on older Korean Americans' attitudes towards ACP and EoL care also
demonstrated an overall lack of awareness and misinterpretation of what the services involve. As
reported in the 2015 Asian American Quality of Life Survey, only 5.6 percent of Korean Americans
had completed an AD [32]. Previous investigation have suggested that older Korean Americans are
often considered a homogenous group where the majority were born, raised, and reached older
ages in Korea before immigrating to the United States [33]. Therefore, it can be implied that
members of this community are more likely to share common cultural values, adhere to their own
native culture, and hold identical beliefs to older Koreans living overseas [33]. Although existing
studies on older Korean Americans and AD is limited, the findings from these studies have
consistently demonstrated low completion rates of ADs and that members of this community are
unaware or hold misunderstandings of its intentions [33]. In a study conducted in 1996 examining
ethnic variations in AD completion, zero percent of older Korean adults residing in the Los Angeles
County had completed an AD, compared to five percent in more recent findings [33, 34].
According to Park [35] who compared ACP among Korean and Korean American focus groups, he
found that many older Korean and Korean Americans, as well as their family and/or caregivers,
expected that life-sustaining treatment--an option provided in AD, would cure one’s condition or
prolong the patient’s life. Much like other Asian American subgroups, many older Korean adults
are immigrants and lack English fluency, thus impacting their understanding of health and health
care services like those provided at the EoL. Therefore, hesitancy to participate in ACP and opting
for, or out of certain EoL care treatments can be anticipated from this ethnic group due to
insufficient knowledge of available health care services.
Similarly, although research on older Filipino American adults and their perception of the EoL is
limited, the existing findings have consistently indicated that members of this subpopulation
overall may hold more positive attitudes towards ACP compared to other Asian Americans [36].
However, few older Filipinos have engaged in ACP or the discussion of EoL treatment and often
feel uncomfortable planning for death [37]. Despite the general lack of participation in ACP and
EoL discussions, older Filipino Americans were found to have a significantly higher completion rate
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of AD (22.4%) compared to Chinese (14%) and Korean Americans (5.6%) [32]. According to the
2015 Asian American Quality of Life Survey project by Jang [38], Filipino American participants
were also found to have the highest rate of awareness about AD and its related services compared
to other Asian American subgroups.
Correspondingly, EoL discussions are also generally frowned upon in the Vietnamese culture,
much like their Asian American counterparts [39]. In a Stanford report examining Vietnamese
participants residing in Hawaii and EoL care, it is common practice among older Vietnamese
Americans to make solid preparations for their death although general discourse about death and
dying is viewed negatively and seen as an unfortunate event [39]. These arrangements include
"setting aside money to pay for the burial, choosing a burial site with a favourable orientation in
accordance with the laws of feng shui, buying a coffin, and even buying or having burial clothes
made long before they are actually needed" [39]. Moreover, the act of preparing for one's own
death is recognized as the older adult's responsibility to organize for themselves, instead of their
children [39]. However, the concept of ACP and formal documents such as AD are still foreign and
unfamiliar services that most Vietnamese families are unaware of [39].
Contrastingly, Japanese American older adults have been found to hold more positive
perceptions of ACP and have generally higher awareness of AD and other EoL care services
compared to other Asian Americans [40]. The research study indicated that third generation
Japanese Americans (sansei) are more open to having EoL care conversations in contrast to the
first (issei) and second (nisei) generations [40]. These findings may be due to the differing levels of
acculturation with each successive generation holding more Westernized values and higher
English proficiency. In a study conducted by Matsumura et al. [40], 11 percent of English-speaking
Japanese Americans (EJA) (n=539), nine percent of Japanese-speaking Japanese Americans (JJA)
(n=340), and six percent of Japanese-speaking Japanese (JJ) (n=304) had ever discussed their EoL
care with a physician [40]. Furthermore, it was also found that 40 percent of EJA, 55 percent of JJA,
and 54 percent of JJ expressed the desire to have these discussions. However, 18 percent of EJA,
16 percent of JJA, and 23 percent of JJ said they did not wish to discuss their EoL care with their
physician [40]. Overall, EJA were found to be more favourable towards foregoing treatment and
planning their EoL care [40]. The study’s findings demonstrated a strong correlation between
acculturation, engagement in ACP and preferences for EoL treatment that may be applicable to
ethnic minority communities. Other studies looking at different Asian American populations have
also found similar results in ACP and EoL care preferences, including older Korean immigrants [35].
3.2 Cultural Beliefs and Practices
Based on the collected research, several cultural beliefs, practices and degree of acculturation
were identified as playing an important role in the shaping of older Asian American adults’
attitudes and preferences towards ACP and EoL care. The research demonstrated similarities with
slight variations between the different Asian American groups including: cultural superstitions,
religious and spiritual beliefs, collectivism and the importance of filial piety.
3.2.1 Cultural Superstitions
In accordance with the current research, mixed attitudes by older Asian Americans towards
death, dying, and pain were recognized as affecting ACP and EoL care engagement. The
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foundation for these attitudes were discovered to be a combination of cultural superstitions, as
well as spiritual and religious beliefs. For example, death and illness are treated as serious taboo
that would bring about misfortune, such as casting death upon the individual and/or their family
by older Chinese and Filipino adults [37, 41]. Within the Chinese culture, “death is considered
mysterious and frightening; it is considered impolite and bad luck to discuss” [37]. Furthermore,
some research have demonstrated that the Filipino culture believes discussing death-related
matters or simply speaking about death itself may prompt unwanted consequences and fear upon
the elder and their family [36]. Similarly, discussion of death is also deemed disrespectful and even
traumatizing towards a dying patient in Korean culture [35]. Therefore, the negative cultural
beliefs towards death may in part influence older Asian American ethnic groups’ attitudes and
preferences for EoL care.
3.2.2 Religion and Spirituality
Moreover, existing research indicates that older Asian Americans who value religion and
spirituality hold differing views of pain and death than those who do not. Notably, members of
both Filipino and Vietnamese culture were found to perceive illness and death to be inevitable and
as a will of God or a higher power [16, 36]. The popular Filipino term bahala na illustrates the idea
that life events, such as death and pain when dying, are destined or inevitable [36]. Similarly, pain
is traditionally believed to be a natural product of dying and individuals are expected to display a
sense of patience while experiencing pain [16]. Identically, death is also perceived as a natural
event in the life cycle in Japanese and Vietnamese culture [39, 42]. As reported by Duke and
Petersen [16], pain is to be endured as it is a “cultural value and spiritual expectation…to remain
virtuous in the moment of death” and serves as a method to atone for one’s sins in the
Vietnamese culture (p. 31). According to Tran and Hinton [39], the perception of death and pain
by older Vietnamese immigrants in the U.S. may largely be the result of Catholicism or Buddhism,
but also the practice of Confucianism, Animism, and Taoism by members of this community [39,
43, 44]. As stated by Tran and Hinton [39], these religious and cultural/societal norms influence
how death is perceived and enables individuals to re-examine the event in a more positive light.
For example, “concepts of reincarnation are prevalent among Buddhists, ancestor worship, and
the belief of going to heaven after death, may cause death to be viewed as something fortunate,
and fitting with life’s natural cycle” [39]. Additionally, according to Shin et al. [45], older Koreans
who practice Confucianism may more likely prefer to discontinue life-prolonging treatment to
experience a natural death that is consistent with their religious practices. Similar experiences of
comfort with EoL care discussions were found in older Japanese Americans as the Buddhist
ideology reinforces the conversations about death [37]. Therefore, it is suggested that where
cultural and religious beliefs are embodied, the attitudes towards death and ACP may be
significantly impacted. Ethnic individuals who believe death is an inevitable or a natural
occurrence in life may be more likely to forego life-sustaining treatment and be more open to
participating in ACP compared to those who do not hold such beliefs.
3.2.3 Collectivism and Filial Piety
The different ethnic Asian cultures are largely collectivistic in which one’s relationship to other
individuals is valued and prioritized instead of the individual themselves when making important
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life decisions [37]. Collectivism is one of the many attributes that characterizes the Eastern culture
and sets it apart from the individual-oriented Western society. Whereas the Western culture often
focuses on the promotion of the individual’s well-being and cultivating independence, maintaining
intergroup harmony within the family and society are the fundamental features of the Eastern
culture. Asian culture is widely described as collectivistic-oriented where members of this
community tend to be more concerned about others’ feelings and thoughts [37]. Chinese, Filipino,
Japanese, Korean, and Vietnamese cultures have commonly been noted as primarily collectivistic
[17, 33, 44, 46, 47].
According to Chew [37], the importance of family and the in-group encompass Asian Americans’
sense of self. At the EoL, Asian Americans “tend to be more concerned about whether or not their
family and significant others will be overly burdened, happy, or taken care of during the crisis
period that precedes their death and the transition period after death” [37]. The worries of these
individuals are often believed to derive from the traditional beliefs and practices of filial piety in
Asian American culture.
Moving forward, filial piety is an overarching notion stemming from Confucian teachings that
significantly impacts the attitudes, decision-making and preferences for EoL care for many Asian
American families. The concept of filial piety is generally understood to be a cultural obligation of
family members to care for and respect one another [36]. This cultural responsibility posits that
adult children are obligated to eternally care for their parents and protect them from any possible
harm [48]. Filial piety encompasses the overall definition of collectivism where interrelationships
are prioritized over the self. For example, one’s relation to family and society has a significant role
in how or what kind of EoL care older Filipino Americans may choose for themselves. Oftentimes,
to avoid conflict or disagreement among family and the community, Filipinos may go along with
the decision made for them even if they do not agree with it [36]. Older Korean Americans also
share a cultural expectation of filial piety (hyodo in Korean), where it is assumed that adult
children are expected to protect and carry out decisions involving their parents’ physical and
emotional well-being [33, 49]. Blackhall et al. [49] found that older Korean Americans “did not
believe their personal desires for life support were relevant to treatment decisions” (p. 1787).
Moreover, in accordance with traditional family hierarchy, there is a large emphasis on the
eldest son as the most valued child and generally younger individuals are expected to respect
parents and elders who are traditionally assumed to possess abundant life experience and
knowledge and therefore should be revered [36]. The current findings demonstrate that filial
obligation significantly plays a role in the decision-maker and the process of making EoL choices in
all the older Asian American subgroups [17, 36, 42, 44, 49].
To reiterate, the discussion of death with the dying older adult is considered disrespectful and
culturally unacceptable in most Asian American subgroups because it ultimately defies the cultural
expectations of filial obligation and disrupts intergroup harmony [17, 35, 37]. This in turn creates
conflict and confusion between the older adult and their children. While older Asian Americans
generally expect their adult children to make EoL care decisions for them, the cultural taboo
hinders the necessary communication from both parties. The current findings indicate that the
traditional concept of filial piety remains an important practice where older Asian Americans
expect family members, particularly children, to be the ultimate decision-maker regardless of their
degree of acculturation. For instance, when one is ill in the Filipino culture, a passive role is
assumed and individuals are expected to receive family support [36]. Traditionally, the eldest son
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in both Filipino and Vietnamese are usually consulted first by physicians and are expected to carry
out most of the decision-making involving the parents’ care [36, 39]. The current research
indicates that filial piety remains a pivotal component influencing older Asian Americans’
involvement in ACP and EoL care discussions.
However, family members tend to fulfil their sense of filial obligation without fully
understanding their loved one’s wishes at the EoL. As noted earlier, the discussion of death with
the dying older adult is considered disrespectful and unacceptable in a majority of the examined
Asian American subgroups [17, 35, 37]. This in turn creates conflict and confusion between the
older adult and their children. While older Asian Americans generally expect their adult children to
make EoL care decisions for them, the taboo of discussing death hinders the necessary
communication from both parties. Park [35] found in their study on older Korean Americans that
adult children are expected to already know their wishes even without explicit discussions about
EoL care. Additionally, the family members reported that they understood their parent’s
preferences through inferences gathered from parents’ informal comments about the EoL when
they came up from time to time [35]. Instead, it is common practice to not engage in “truth telling”
with their dying family member in the case of impending or incurable illness to avoid unnecessary
grief or discomfort [37]. Research on older Chinese and Korean Americans and their families
indicated that the act of consulting with the elderly individual about the EoL was considered
traumatizing and that informing the dying family member of their diagnosis and/or prognosis
would hasten their death due to the discomfort and uneasiness that knowing would create [35,
37]. According to Lee et al. [17], because discussing death is considered disrespectful, it is implied
that services like ACP are unacceptable and go against the principle of filial piety in the Chinese
culture. The younger participants in Lee et al.’s [17] study revealed that the adult children believed
they would upset the senior family member if they were to engage in ACP. Likewise, the older
participants also expressed the belief that EoL discussion would be unwelcomed by their children
and would instead increase the amount of burden on the family [17].
Alternatively, both older Asian Americans and their families often engage in implicit
communication and assumptions regarding EoL treatment. In collectivistic societies where group
harmony is emphasized, explicit disclosure of one’s emotions and thoughts--especially about
adverse topics, is avoided to maintain a sense of peace within the relationships. Alternatively,
various Asian cultures engage in nonverbal communication. For example, the term zhihyi in
Chinese culture implies one to simply know what the other person thinks [37]. Comparatively, the
Japanese culture also have a similar saying--ishin denshin--further implying that one should know
without being told [37]. Identically, Koreans have the term nunchi, which signifies understanding
through more social, nonverbal cues [37]. As a result, the lack of participation in ACP is thought to
be in part the result of both the older individual and the family mutually engaging in implicit,
nonverbal communication as form of filial respect and obligation to protect the in-group from
perceived harm.
3.2.4 Acculturation
Furthermore, the present findings suggests that there is a correlation between ACP, utilization
of EoL care treatment, and an individual's degree of acculturation. The samples reveal that in
multiple Asian American subgroups, the older adult’s degree of acculturation impacted their
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attitudes and willingness to engage in such practices [35, 40]. For instance, third generation
Japanese Americans who generally spoke English were more open to ACP and discussing the EoL
compared to the other Asian American communities who lacked English proficiency [40].
Moreover, when comparing older Korean Americans and older Koreans living in Korea, those living
in America were more highly adapted to the Western culture and thus, had more positive
attitudes towards ACP and AD [35]. Therefore, it may be implied that the higher the degree of
acculturation, the more likely the older adult and/or their family will be open to engaging in ACP
and EoL care treatments.
3.3 Preferences for End-of-life Decision-Making
3.3.1 Preferred Decision-Maker
Previous studies have suggested that older Asian American ethnic groups prefer family
members to make EoL decision on their behalf. Older Asian Americans tend to be uncomfortable
with discussing death-related matters because of their cultural backgrounds and upbringing. Many
of these individuals also engage in filial expectations for children to make decisions for them. The
existing research posits that the family, typically the eldest son, is the preferred decision-maker for
many older Filipino and Vietnamese Americans [26, 36, 39]. Research on older Korean Americans
revealed expectations for their children to know their wishes at the EoL despite not having direct
communication [35]. According to Hong, Yi, Johnson, and Adamek [50], the older Korean American
participants specifically identified family members as the final decision-maker regarding their EoL
treatment. On the other hand, research by Park [35] suggested that some older Koreans may also
choose their physicians as their primary decision-maker out of trust and respect because they
believe that medical professionals are more knowledgeable and experienced in health care. Family
members have also been consistently recognized as the preferred decision-maker at the EoL
among older Chinese and Japanese Americans [37]. However, research studies have demonstrated
that some Japanese Americans who speak Japanese are more deferential to physicians as well and
prefer having a single individual make EoL decisions on their behalf [37, 40, 51]. In some cases, the
family’s decision may override their dying parents' preferences for treatment at the EoL are even
when those choices are explicitly expressed [50].
3.3.2 Preferred Location of Care and Death
Generally, the existing research stipulates that older Asian American adults wish to receive EoL
care and die in their own homes. However, research indicates that they ultimately pass away in
the hospital setting often [30, 50, 51]. According to Matsui and Braun [51], a significant number of
Japanese Americans were found to prefer EoL care at home. Hong et al. [50] also found similar
preferences from their sample of older Japanese Americans where they expressed the desire for
relatives to provide them with care at the EoL in their home. Although a majority of older Asian
Americans may wish to die at home, they also strongly believe that dying at home would
negatively affect their families emotionally, financially, and spiritually [16, 30, 39].
Contrastingly, research studies have demonstrated that older Chinese Americans may
outwardly display the desire to pass in the hospital setting to avoid burdening their family [25, 30].
Similarly, older Vietnamese Americans also believe that passing at home would bring about
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misfortune and invite bad spirits to the home, thus negatively impacting their family [39].
Nonetheless, variations exist amongst older Vietnamese Americans where some express adverse
feelings about passing in the hospital due to spiritual beliefs that the soul will wander if one does
not pass at home [43].
The existing analyses on older Filipino Americans and their preferences for EoL care is minimal.
However, research does indicate that older Filipino Americans are more open to utilizing hospice
care as many are more Westernized due to Spanish colonization, more likely to speak English, and
are predominantly Roman Catholics who believe death is the ultimate union with God [52].
Therefore, it may be implied that older Filipino Americans are more likely to be open to dying at
home because they tend to be more open to using hospice care as compared to other Asian
Americans.
3.3.3 Preferred Treatment
Furthermore, the current research suggests that older Asian American ethnic groups would
prefer not to prolong the dying process with unnatural forms of treatment. Matsui and Braun [51]
and Bell et al. [53] illustrated in their studies that the Japanese American participants did not wish
to extend their dying with aggressive treatment and instead preferred comfort-based care.
Research on older Chinese Americans have also demonstrated that these individuals may not
prefer to engage in Western pain-management at the EoL for fear of losing the ability to
communicate, to avoid family knowing they are in pain, and to lessen the burden on nurses and
doctors [16]. Furthermore, according to Enguidanos et al. [30], it was found that upon learning
about hospice care, older Chinese adults were supportive and in favour of the services but became
less so after learning that it generally takes place in a home setting and involves the family.
Moreover, the Chinese participants believed that hospital-like settings would provide the best
quality care whereas nursing homes would have the poorest care [30]. As discussed earlier, older
Filipino Americans are also more likely to be open to hospice care and forgoing life-prolonging
treatment in accordance with their religious beliefs [36, 52]. In addition, Blackhall et al. [49]
discovered that although older Korean Americans were found to believe that life-support
mechanisms should be continued under all circumstances and situations, they did not personally
desire it for themselves. Thus, it may be implied that the preferred treatment of these groups is
dependent on their attitudes towards Western medical practices, their understanding of EoL
treatments, and their religious and spiritual beliefs.
The current findings also indicate that older adults from Asian American subpopulations are
less likely to desire or engage in pain management at the EoL. According to Duke and Petersen
[16], their study that examined older Chinese, Japanese, and Vietnamese American patients’
engagement in pain management at the EoL revealed several concerns preventing effective
treatment of pain in these communities. For instance, the participants expressed concerns about
addiction and the possible side effects of Western medication. The older Chinese adults conveyed
worries of becoming tolerant to the pain medications and eventually developing an addiction or
reliance towards the drugs [16]. Additionally, the older Chinese participants also feared that
because Western medicine is more aggressive than traditional herbal medicines, that they may
lose their ability to communicate and experience other adverse effects as a result [16]. The older
Japanese and Vietnamese Americans also shared this fear that Western medication would be too
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aggressive. However, both Chinese and Japanese older adults agreed that experiencing
unbearable pain would be a strong reason to use Western pain medication [16]. Therefore, the
actual experience of pain may provoke usage of pain medication despite personal fears of the
potential adverse effects in some older Asian American ethnic groups.
3.4 Barriers to Advance Care Planning and End-of-Life Care
In addition to cultural influences, various barriers impede older Asian American ethnic groups
from learning about and engaging in ACP and other EoL care treatments. Barriers are unique
circumstances that may hinder one’s access or working progress towards achieving a desired
outcome and exists on different domains, including psychological and structural barriers. The
present research indicates that a sense of perceived burden on an emotional and financial level, as
well as an absence of culturally-appropriate resources and linguistic barriers to communication
prevent many older Asian American adults from obtaining the accurate information and
knowledge needed to engage in ACP and EoL care treatment. As a result, rates of participation in
EoL care planning remain significantly low in these older Asian subpopulations [26, 38].
3.4.1 Perceived Burden
The fear of becoming a burden to the family is one of the most commonly identified barriers to
communicating EoL preferences among older Asian American ethnic groups. In relation to filial
piety, talking about death and dying is believed to be disrespectful and unwelcomed in most Asian
American cultures, and therefore thought to bring about emotional and financial burden upon the
individual and their family. Duke and Petersen [16] found that both older Chinese and Japanese
patients nearing the EoL were less willing to communicate their experience of pain because they
did not wish to emotionally burden the family. Moreover, if the appearance of pain is obvious to
the family, only then were the older Japanese adults willing to utilize pain medication to lessen
their family’s distress or to not appear weak [16]. Likewise, older Chinese Americans were also
worried that passing away in one’s home would psychologically traumatize their family with
lasting images of the event [30].
Additionally, older Chinese Americans reported concerns over their property value if they were
to pass away in their homes--believing that it would make it harder for their family to sell in the
future if needed [30]. Existing research on older Chinese Americans’ enrollment in hospice care
indicates that some older adults view the service as a way to lessen the burden on the
government regarding cost and labour, especially since a large majority of these individuals are
enrolled in government supported programs including Medicare and Medicaid [30]. Furthermore,
older Asian American ethnic groups were discovered to be concerned about being perceived as a
burden to nurses, physicians, and other authority figures. As stated by Duke and Petersen [16],
older Chinese and Japanese Americans did not want to share their experiences of pain or request
for pain relief to be “good patients” who require little attention and maintenance. The older
Chinese participants were less likely to disclose their pain because they wanted to avoid becoming
an additional burden to nurses and physicians by being “easy to deal with” instead [16]. As a result,
the older patients reported feeling a sense of hesitancy when reporting their needs [16].
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3.4.2 Lack of Culturally Sensitive Resources
Research consistently suggests that older Asian American ethnic groups experience health
disparities due to a lack of culturally sensitive and translated medical resources, as well as trained
bilingual medical interpreters and translators [15]. According to Ye et al. [15], more than 36
percent of Asian Americans are linguistically isolated in their communities. The lack of suitable
resources for these older Asian American adults result in health disparate outcomes that can be
detrimental to their health. In a 2007 study examining Chinese and Korean elders’ health- care
related quality of life, limited English ability was associated with poorer health outcomes [14].
Moreover, the absence of culturally and linguistically sensitive material and support makes it
difficult for older Asian American minorities to access the EoL care they need or desire [17].
3.4.3 Language Barriers
Correspondingly, language barrier is a central deterrent to EoL care access and knowledge for
many older Asian American ethnic groups. For instance, Park [35] found that older Korean
immigrants reported being more hesitant to complete legal health documents, such as an AD,
because they were unable to sufficiently understand the mechanics of the form. Duke and
Petersen’s [16] sample of older Japanese Americans reported that if language were not a barrier,
they would be more likely and open to expressing experiences of pain at the EoL. In a study
examining the communication needs of Chinese American breast cancer patients, language barrier
was consistently expressed by the older adults as contributing to poor communication with their
physician and poor understanding of health care related concepts [54]. Moreover, research shows
that Chinese and Vietnamese patients who lacked English proficiency refrained from inquiring
about their health condition compared to their counterparts with higher English fluency [55].
However, language barriers were found not to be an inhibiting factor for Filipino and Japanese
Americans. The existing research posits that language barrier may be less of an obstacle for
Filipino and Japanese Americans who have higher English proficiency compared to other Asian
ethnic groups [18, 38].
Moreover, older Asian Americans often depend on their children or other family members for
access to social and health-related services, such as EoL care, due to their poor English ability [35].
Oftentimes, children act as interpreters for their older Asian American parents during medical
examinations and visits [56]. However, children and other family members acting as interpreters
for their parents presents several concerns. These concerns include disrupting the traditional
family hierarchy, a general sense of embarrassment or shame by the parent and/or children,
inaccurate communication when family interpreters lack the understanding of medical
terminology, and a delay in care for the older adult who do not wish to burden their busy children
[17, 31]. Wen et al. [55], also suggested that children as interpreters may not be the best solution
due to them not being medically trained and thus, likely to omit important information in the best
interest of the parent or because of the lack understanding of medical terminology. This in turn
affects the older adults’ accurate understanding of their diagnosis, prognosis, and what treatment
is available to them at the EoL. As noted earlier, it is suggested that family acting as interpreters
for the older adult at the EoL may be particularly common in older Asian American ethnic groups

Page 224/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902046

who practice filial obligation and have preference for family as surrogate decision makers due to
cultural expectations and limited English ability.
Furthermore, research indicates that low health literacy in these older ethnic populations may
present an additional barrier to accessing and understanding healthcare and social services like
ACP. In the 2007 California Health Interview Study, the degree of health literacy in different Asian
American subpopulations were analysed. The results indicated that Chinese Americans with
limited English proficiency had the highest prevalence of low health literacy (n=304, 68.3%)
followed by Korean Americans (n=329, 35.6%), and Vietnamese Americans (n=215, 29.6%) [57].
Similarly, according to Tsoh et al. [58], 71% of 705 surveyed older Chinese American immigrants
expressed a need for assistance when reading written health information, despite their primary
care physician being Chinese and the primary spoken language between them being Chinese, as
well.
Table 1 Summary of research review results: Cultural patterns of EoL care and planning
among Asian American ethnic groups

Attitudes towards ACP
and EoL discussions
Preferences

Cultural Influences

Barriers

Theme

Subpopulations
(in alphabetical order)

Positive

Chinese, Filipino, Japanese
Americans
Chinese, Vietnamese American
Chinese, Filipino, Japanese, Korean,
Vietnamese Americans
Japanese, Korean American

Negative
Preferred decision-maker:
family
Preference for physicians as
decision-makers
Preferred location to receive
EoL care and to die: home
Preference for foregoing
aggressive life-prolonging
treatment
Preference to avoid Western
pain-management and
medication
Death and illness perceived
as: misfortune or taboo
Death and illness perceived
as: a natural even in life,
inevitable and a will of God
or a higher figure
Cultural expectation to
endure pain
Filial piety
Emotional and financial
burden
Language barrier and health
literacy

Chinese, Filipino, Japanese

Sources (in
chronological
order)
[17, 36, 37,
40]
[37, 39]
[26, 36, 37,
39, 50]
[35, 37, 51]

Filipino, Japanese, Korean Americans

[25, 30, 41,
50]
[36, 45, 51-53]

Chinese, Japanese American

[16]

Chinese, Filipino, Korean American

[35, 37, 41]

Filipino, Japanese, Vietnamese
American

[36, 39, 42]

Filipino, Vietnamese American

[16, 36]

Chinese, Filipino, Japanese, Korean,
Vietnamese American
Chinese, Japanese

[17, 36, 42,
44, 49]
[16, 30]

Chinese, Japanese, Korean,
Vietnamese

[15-17, 31, 38,
44, 55, 57]
Page 225/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902046

4. Discussion
The present findings posit that although a number of older Asian Americans are open to the
idea of ACP and EoL care, members of these communities may explicitly express otherwise. The
fear of becoming a burden to one’s family is a recurrent concept in Asian American subgroups.
Due to this perceived worry, older Asian American adults are less likely to outwardly convey
experiences of pain or discomfort, and even less likely to initiate discussions about EoL care for
fear of emotionally and financially burdening family members. Despite that, the reviewed studies
indicate that many older Asian Americans expect or wish for their family to make the final
decisions for them at the EoL. However, because both the older individual and their family
perceived each other as unwilling to and as feeling uncomfortable discussing death and dying,
neither are likely to initiate communication until it may be too late or there is a serious change in
health condition.
The assumptions between many older adults, especially Asian Americans, and their families
pose concerns about misunderstandings because there are no actual conversations occurring. The
lack of communication makes it difficult for family members to truly know what their dying loved
one desire in their final moments. Not knowing exactly what the older individual wants at the EoL
may inflict even more feelings of burden than it would have if both parties clearly expressed their
expectations for one another. At the same time, families may instead opt for life-sustaining
treatment for their parents, despite their preferences to do otherwise, because they may feel that
they are “not living up to their obligations for caring for their parents unless they try or continue
aggressive treatment” [59]. Without actual communication between the older adult and their
family, truly knowing what is desired at the EoL remains uncertain.
Language barrier was identified as a significant challenge that ultimately prevented older Asian
American ethnic groups from utilizing ACP and EoL care treatment. Correspondingly, limited
English proficiency and absence of linguistically concordant resources to meet the needs of each
unique subpopulation has a direct impact on how knowledgeable an individual can be about ACP
and EoL care services such as hospice. Misconceptions about treatment develop because of
incorrect information or no information at all, further reinforcing the underutilization in EoL care
services.
Subsequently, the presented findings suggest that information and resources not only need to
be linguistically consistent, but should also be delivered in a comprehensible way for those with
lower health literacy. More importantly, health literacy is not an issue that is solely experienced by
ethnic minority groups lacking English proficiency, but 36% of all Americans have been found to
have elementary or below-elementary understanding of health literacy [60]. Clear understanding
of health and healthcare information is essential to the comprehending the available options
during the decision-making process involved in ACP and EoL care. Therefore, both limited English
proficiency and lower health literacy are primary contributors to the lack of ACP awareness and
participation by these populations that need to be further examined and addressed.
4.1. Implications for Future Research
Based on the current review, a need exists for further studies on different older Asian American
subpopulations. Specifically, there is a dire need for more understanding about older Filipino and
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Vietnamese Americans and their preferences for care and treatment at the EoL. Of all the
collected data, specific research about these two subgroups were the most challenging to obtain.
Furthermore, different racial and ethnic groups have distinct preferences in participating in
research studies. Therefore, further knowledge about culturally appropriate techniques for
outreach to these communities is necessary to increase quality understanding of these older Asian
American ethnic groups and the EoL. Additionally, future research on ACP and EoL care
engagement should produce survey materials in varying languages to achieve increased
participation from members of diverse older Asian American communities. These studies should
utilize a combination of quantitative and qualitative methods in order to gain a clearer
understanding of the attitudes and preferences of these subgroups. Additionally, more qualitative
data collection would better enable researchers to determine the extent of older Asian American
ethnic groups’ understanding of what ACP and EoL care entails, as well as the unique individual
variations.
Secondly, due to the lack of initiative by both the older individual and their family member, it
may be up to physicians, other health care professionals and even social service agencies to
provide the proper educational opportunities that will facilitate EoL care planning. This strategy
may be particularly effective because many older adults will wait until there is a serious change in
their health status before seeking help and support. Therefore, physicians should carefully
monitor patients who may exhibit signs of serious illness or distinct health changes to initiate EoL
care discussions in a timely manner that allows both the individual and their family time to think
over their options before making any informed decisions. However, research suggests that
physicians themselves are also uncomfortable with discussing the EoL due to personal discomfort,
being traditionally trained to cure, rather than care academically, and a lack of preparedness for
dealing with these situations because of an absence of academic training in such fields of care [61,
62]. Thus, physicians, health care professionals, and public social workers require proper
education and training to deliver quality discussion and care to the older individual and their
family.
Lastly, a need to investigate the role of acculturation is necessary to understand how the length
of time and adaptation to Western norms affects older Asian American adult’s attitudes and
preferences towards ACP and EoL care. Some research suggests that there is a gradual shift in EoL
communication preferences as result of acculturation [63]. For instance, some older Asian
immigrants who arrived in the United States at an early age may have significantly adapted to the
Western lifestyle and have adjusted their traditional beliefs and practices to better accommodate
to their new environment. Thus, while they may maintain their traditional Asian culture, the
extent to which they practice them is dependent on their level of acculturation. More specifically,
extensive research should be conducted on the role of acculturation in older Vietnamese
immigrants who came to the U.S. as refugees and may differ in their attitudes and preferences
compared to others. Therefore, it is crucial for all future studies examining older Asian Americans’
attitudes on the EoL to gauge the participants’ acculturation level because variations exist even
between members of the same subpopulation.
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5. Conclusions
In this review of diverse older Asian American subpopulations’ attitudes and participation in
ACP and EoL care, various commonalities and distinctions were identified amongst these ethnic
communities. Although these subgroups may share similar cultural attitudes, barriers, and
preferences towards ACP and the EoL, the findings in this study proves that variations not only
exist between each general subpopulation, but also within. Therefore, an individual’s response to
EoL care discussions cannot be assumed by general attitudes and cultural stereotypes. Instead,
person-centered approaches to care and communication must be employed in order to achieve
higher quality care in the lives of all individuals in any stages of health.
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Abstract
Telomere shortening in the somatic cells is one of the most well-documented factors of
cellular ageing. Telomeres are composed of tandem hexanucleotide repeats that protect
cells from unwanted recombination mechanisms, secure the ends of chromosomes and their
stability, and are responsible for limited division capacity. Telomerase is an enzymatic
ribonucleoprotein complex, present in embryonic cells, adult stem cells, and germinal
progenitors, whose function is to extend the telomeres length by adding the lost tandem
repeats. The main component of the complex and its rate-limiting agent is reverse
transcriptase (in humans, hTERT). It has been shown in multiple studies that the
differentiated state of the cell corresponds to the cell’s telomerase activity and vice versa.
This article discusses a proposal which claims that a strong biomolecular correlation
between differentiation factors and the hTERT regulation exists. If to discover what exact
mechanisms stay behind this relatedness, the fields of biogerontology, cancer research, and
regenerative medicine would highly benefit from the spectacular findings.

© 2019 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902045

Keywords
Telomere shortening; telomerase; cellular ageing; chromatin remodeling; stem cells;
differentiation; cell cycle

1. Telomeres and Telomerase Complex
We have never reached closer to understanding the phenomenon of ageing than the discovery
of telomeres. The telomere was discovered by Hermann Muller in 1938, and described as a
protecting structure at the ends of chromosomes by Barbara McClintock in 1940 [1]. Nearly half a
century later, Blackburn and Gall published their study on a repeated tandem sequence in the
chromosomal termini in Tetrahymena thermophile, characterized by 5’-CCCCAA-3’ repeats *2+. The
tandem hexanucleotide repeat, rich in guanosine with the sequence 5’GGGTTA-3’, is conserved
among most vertebrates [3].
The chromosomal termini, or simply telomeres (gr. ending parts), are composed of the tandem
repeats with 3’ guanine rich tails hanging over at both ends of the chromosome varying in lengths:
in humans the G-overhangs are found between 100 and 280 nt (reviewed in [4]). The G-tails fold
back to form a displacement loop in homologous recombination mechanism generating a Holliday
junction, namely the t-loop [5, 6]. Telomeres also form a secondary DNA structure known as Gquadruplex (G4) formed by guanine-guanine interactions of the two anti-parallel strands [7]. This
highly variable DNA-DNA chromosome end structure is associated with a special protein complex,
shelterin. Shelterin is a complex of six proteins contributing to its core activity, and binding either
directly to the telomeric DNA (TRF1, TRF2, POT1) sequences or interact through protein-protein
domains (TIN2, TPP1) [5, 8]. The telomere and shelterin complex protect the end of chromosomes
from the double-strand break repair systems, especially from non-homologous end joining [9-13].
Therefore, the telomeres protect chromosomes from extremely disastrous recombination
events. Non-homologous recombination end-joining (NHEJ) leads to the formation of dicentric or
circular chromosomes resulting in a severe telomere dysfunction [14]. However, the main role of
the telomere is to maintain the chromosome integrity during the replication process [15]. In some
cells, this integrity is maintained through one more mechanism.
In the so-called 3rd phase phenomenon of the cell division described by Leonard Hayflick, a
differentiated cell has certain mitotic capacity limit of 50 to 70 divisions, after which it becomes
quiescent and incapable of further division [16]. This is due to the end replication problem: during
the DNA replication, an approximately 200 nucleotides-long RNA primer on the lagging strand is
unable to be replaced by a DNA polymerase, the Okazaki fragment [17-20]. The incomplete
replication of the lagging strand is followed by about 50 – 200 bp telomeric DNA loss each cell
division, which subsequently leads to critically shortened telomeres and the cell’s growth arrest
[21-23]. It became clear that strong correlation between the telomeres length, replication
machinery and cellular ageing existed [24-26]. It had been hypothesized that an intrinsic
regulatory pathway must act in favor for the cells with long telomeres. C. W. Greider and E. H.
Blackburn identified a “novel” terminal transferase-like enzyme in Tetrahymena that had been
able to synthesize and replicate the tandem 5’-TTGGGG-3’ sequence on the shortened telomeres
[27]. The ribonucleoprotein (RNP) enzymatic complex had been termed telomerase [28-30].
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Telomerase is a multicomponent enzymatic complex capable of extending chromosomal
termini by synthesizing de novo tandem repeats at two 3’ ends of the same chromosome. In
humans, telomerase is composed of two main components: human telomerase reverse
transcriptase (hTERT) and human telomerase RNA component (hTERC or simply hTR) [15]. The
RNA component (hTR) binds the 5’ C-rich strand, and its 11-nucleotide sequence serves as the
replication template for the reverse transcriptase [31-33].
Even though both components are crucial for telomerase activity, hTERT component alone is
capable to extend the telomeres, as evidenced in multiple studies [34-37]. This phenomenon can
be explained by high abundance of hTR molecules in most of the tissues, with long and short
telomeres, while the hTERT component is downregulated in all cells but embryonic, adult germ
cells, lymphocytes, and peripheral blood T and B cells [38, 39-43]. The convoluted cellular control
mechanisms of the hTERT expression secure the cell from stepping into carcinogenesis pathway;
however, its high mRNA levels in the developing embryo cells indicate that telomerase is an
inherent and crucial factor [44, 45].
2. Theory of Biological Ageing: Somatic Cells vs Stem Cells
The origin of life and its ending have more in common than most could think of, and at some
point they meet halfway. If cellular ageing could be defined by only two parameters: 1) loss of
mitotic potential and 2) shortened telomeres – then the embryonic stem cell (ES) stands the
opposite and might be considered “immortal.” Indeed, stricte physical symptoms of ageing body
are reflected by incapability of stem cells located in the organs’ niches to replace dying somatic
cells [46]. Moreover, it had been shown that the self-renewal capacity of the niches’ stem cells is
limited and also affected by truncated telomeres, and global cell cycle dysregulation [47].
Stem cells are defined as cells with the capacity of self-renewal and the ability to differentiate
into multiple cell lineages [48]. Embryonic stem cells have been considered as pluripotent cells,
with the ability to generate each cell line except for the extraembryonic tissues. This point of view
changed when a series of studies had proven it wrong [49]: The embryonic stem cells, when
treated with MEK (MAPK/ERK) and Gsk3 (glycogen synthase kinase 3) inhibitory procedure, they
maintain their pluripotency, while some fractions sustain their totipotency. However, once a stem
cell enters the path of differentiation and subsequent determination, it becomes a “mortal”
somatic cell. It has been shown that the telomerase might function as one of the most important
molecular switches in this mechanism [44].
The rearrangement of the “stemness” identity into the somatic is the driving force in all cells of
a developing embryo. Because of the complexity of the entire dynamic system of the embryo,
tracking all virtual changes within its cells is challenging. The most convenient approach in
studying the morphogenetic changes of the developing embryo in its entirety is the view from the
genome (VFG). This is the view of the genome network with respect to all nodes, circuits,
subcircuits, and components (proteomic and genomic) at particular time [50]. The networks for
specific body parts are composed of specific subcircuit components, namely transcription factors
and their effectors (genes regulated at precise nodes and domains) [45, 51]. With the progress of
embryo development, the distinct clusters of transcription factors constitute and determine
distinct body parts networks (lineages) until they reach the maximum saturation point of
specification and lineage determination, when there is only one lineage possible to choose for the
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cell (unidirectional and progressive differentiation) [51]. Therefore, the stem cells found in distinct
tissues are capable to differentiate only into this tissue – they become the unipotent stem cells,
though with high plasticity. Although a common term, stem cells researchers are divided whether
a unipotent stem cell exists at all; the data indicates that most of these cells are able to
differentiate into more than just one lineage and the term unipotent does not necessarily imply
their actual role [52-54].
From this, following conclusions can be drawn: 1) Differentiation is a multicomponent and
multilevel process forwarded by subsequent and reciprocal interactions between transcription
factors and target genes. 2) As it progresses, the stem cells change their biochemical states (on the
basis of the genomic networks) by losing their plasticity and being coursed into more and more
specified lineages. 3) The infinite number of doublings is changed to finite as they become fully the
determined somatic cells. 4) One of the main cellular markers of their mortality are shortened
telomeres, silenced expression of telomerase, and the resulting Hayflick limit.
This is a very simplified schema of the extremely convoluted process of the embryo
development, genomic and environmental interactions, and the changes occurring in the
developing and somatic cells, but if properly focused and addressed, leads to an interesting
observation. Could the telomerase downregulation, consequential telomeres shortening, and the
differentiated state of the cell be coupled? If so, what kind of mechanisms could be involved and
what is the exact relation between these processes?
3. Regulation of Human Telomerase Expression
The hTERT locus is positioned on chromosome 5 (5p15.33), extending over 40 kb with 16 exons
and 15 introns, 2 Mb away from the telomeric region [55]. It has been observed that the
telomerase negative cells still generate differently spliced variants of the polymerase, with αspliced (lacking 36 nucleotides from the 5’ end of exon 6) and β-spliced (lacking exons 7 and 8)
variants being the most widespread [15]. Recently it has been shown that cellular ageing and
oncogenic processes are coupled with unique chromatin looping directed by telomeres; chromatin
of the promoter of hTERT becomes more permissive for transcription elements (through
epigenetic modifications) producing truncated and mostly inactive spliced variants of hTERT, thus
protecting the cells from perilous telomerase activity [56]. Due to the limited scope of this article,
more information on the alternatively spliced variants of the hTERT gene can be found in [41, 57].
Interestingly, the hTERT promoter lacks both TATA and CAAT boxes, but is marked by large CpG
islands, including two canonical CACGTG (E-box) sequences [15, 58]. The CpG islands make the
hTERT promoter susceptible to DNA methylation at the C residues [59]. Besides, the promoter has
multiple binding sites for a great number of trans-regulatory elements regulating its expression
state. Overall, the telomerase activity is controlled almost entirely by the transcription regulation
of hTERT via epigenetic and trans-regulatory mechanisms. They briefly will be described and
summarized below.
Methylation is the most prevalent epigenetic modification at the hTERT promoter, although not
unambiguous [60, 61]. In retinoic acid-induced HL60 differentiated and human teratoma cells,
hTERT promoter methylation pattern has its corresponding effect on the decreased hTERT
expression [62], while in other studies on cancerous cells the methylation patterns have not
always correlated with their telomerase expression levels [63-66].
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Similarly, histones acetylation usually is related to an increased gene activity [67]. Even though
downregulated hTERT in most somatic cells is associated with hypoacetylated core histones, this is
not always true [68]. It is also known that DNA methylation and histone acetylation are coupled in
the telomerase regulation machinery. Methyl-CpG biding proteins, such as MBD1 and MeCP2, act
as mediators between those two processes as evidenced in a synergistic co-play between DNMT
(DNA methyltransferase) and HDAC (histone deacetylase) repressor complexes recruited by PCNA
(proliferating cell nuclear antigen) and interacting with p21 cell cycle regulator [69].
The transcription factor control over telomerase expression is even more intricate with the
following observations. The core example of the whole network of regulators is heterodimeric Ebox-binding c-Myc/Max complex, which is highly abundant at the hTERT promoter, and regulates
its transcriptional activity [15, 70-72+. Human papillomavirus 16’s E6 protein is another significant
activating factor shown to activate telomerase in human keratinocytes and mammary epithelial
cells [73]. As the endometrium cells are telomerase positive, due to the proliferating epithelium
cells, it is not surprising that steroidal hormones, including estrogen, positively affect the hTERT
expression as well [74, 75]. It has been demonstrated that the most engaged initiation site in the
hTERT promoter is the GC-box for zinc finger far-flung Sp1 transcription factor, which cooperates
with c-Myc in triggering telomerase activity [76].
On the contrary, the vastness of repression mechanisms and elements is exceeding over the
telomerase activating regulators. Another heterodimer, Mad1/Max represses the hTERT
transcription through histone deacetylation, and the switch between the two complexes, cMyc/Max and Mad1/Max, depends the complexes’ members’ instantaneous concentration *77].
Most cell cycle negative regulators are involved in silencing the hTERT promoter, and this includes
p16, p21, E2F, and p53 (mostly through Sp1 downregulation) [78-81]. And finally, the
differentiation factors are also actively engaged in the hTERT downregulation, just to count TGF-β1,
Activin, and BMP7, with well-studied telomerase regulating properties [82-85]. The Nature
equipped cells with an impressive tool box for silencing the telomerase activity making sure that
the enzyme would become quiescent by all means necessary.
More than this, there are other nodes of control over the telomerase activity, including
posttranslational modification of the enzyme and the shelterin complex with its six core
components interacting with other proteins [8, 59, 80]. The control occurs at each level of the
telomerase activity, affected by hundreds of various biological factors. Very often it is impossible
to find a correlation or a pattern among all the overflowing data, and when such a correlation is
finally grasped, it is crucial to point it out with proper justification found in the enormous
literature collection, and then to prove it with proper experimental evidence. This article makes an
exacting attempt to define an exact correlation between regulatory mechanisms of telomerase
and differentiating processes in the developmental course. How could they be possibly explained
before any experimental procedure is applied?
4. Biomolecular Relationship between Cellular Differentiation and Ageing
Knowing that pluripotent embryonic cells are telomerase positive, we could freely draw
conclusion that all of them should have similar telomeres length. However, it has been shown that
the telomere length in the oocytes and blastocysts differs greatly from the telomeres in the zygote,
more than it had been expected [86+. While an average oocyte’s telomere length has been
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determined as ~ 11.12 kb and a blastocyst’s as 12.22 kb, the average telomere length for the
cleavage stage embryo is ~ 8.43 kb [87]. It is speculated that the alternative lengthening of
telomeres (ALT) mechanism through chromosomal recombination in early embryo cells could yield
in this discrepancy [88]. The ALT pathway has not yet been observed in human embryo cells, but it
already has been shown that both mechanisms (telomerase-dependent and –independent) coexist
in the same cell, which possibly could explain the differential telomeres length phenomenon in the
human embryo cells [89, 90]. Moreover, it has been reported that self-renewal capacity of human
embryonic stem cells (and iPSCs) is secured by the telomere length maintenance through
chromosomal trimming, a similar mechanism observed in uni- and multicellular organisms [4, 79,
90].
Strong correlation between the differentiation status of the cell and telomerase activity is
indisputable. Unfortunately, this correlation is frequently overlooked by researchers. Most notably,
the majority of the data in this spectrum have been reported in the studies on cancerous cells (see
below). Only recently, by reason of the induced pluripotent stem cells research outbreak, it has
been evidenced that the telomerase activity increases in somatic cells induced to become
pluripotent [91, 92]. Since the first successful iPSCs establishment, the four main pluripotency
transcription factors (Oct3/4, klf4, Sox2, c-Myc) have been recognized as the main “stemness”
gate keepers [93]. Now, it is known that c-Myc is a dispensable factor in activating telomerase
expression in the induced cells [92]. It is still uncertain how exactly Oct4, klf4, Sox2, or Nanog
affect the hTERT promoter. Most likely, local chromatin and histones remodeling is the primary
explanation based on the chromatin studies, and additionally complex cell cycle and apoptotic
pathways, incorporating a broader range of proteins that had never been expected to be involved
in the regulation of telomerase activity [91, 92, 94-96]. Recently, researchers have found a klf4
binding site in the hTERT promoter stimulating its activity through the Wnt signaling [70, 97].
Multiple studies, especially on promyelocytic leukemic HL-60 cells, indicate that terminal
differentiation induced by differentiating factors results in the telomerase-negative phenotype [98,
99-101]. Other components of the telomerase complex were not up- or downregulated, proving
once again that hTERT is the rate-limiting agent [99]. Apart from well-established epigenetic
modifications, factors such as a cell cycle stage (G0 putatively limits the telomerase activity),
“stemness” status of a cell (non-dividing stem cells do not express hTERT as well presented in
[102]), and poorly studied trans-acting repressors (and activators), including WT1 transcription
factor, might affect the transcription of the hTERT promoter and be responsible for telomerase
activity [69, 94, 100]. Even more importantly, the trans-acting proteins may interact with the
hTERT promoter prior to the chromatin changes [80], and their effect is performed mostly through
silencing, although the studies are very often contradicting [103, 104].
One could speculate whether the downregulation in telomerase expression might be a trigger
for terminal differentiation, but the available data indicates the opposite. Hence, it could be stated
that the terminal differentiation of the cell is possible if and only if the telomerase activity is
downregulated through the yet unknown regulatory mechanisms. Silencing the hTERT promoter
might be one of the final cellular statements towards the terminal differentiation. A few reasons
explain this assumption. First, telomerase is active in ~ 90% of all tumors meaning that its role in
cellular homeostasis is rather compelling [38, 98, 105-107, 108]. Second, hTERT has binding sites
for some of the cell cycle regulators as well as its chromatin remodelers are activated and silenced
by other cell cycle trans-acting particles, showing that the telomerase activity regulation is
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strongly coupled with the intracellular control mechanisms [69, 70, 94, 96]. Third, it has been
shown that the hTERT locus might affect the activity of other genes, including genes of the cell
cycle, through special telomere positional effect, and its chromatin regulation could be another
prerequisite for intracellular stabilization [56, 109].
Shortening of telomeres leads to the cell’s replicative senescence and in the ultimate cases,
their fatal impairment [20, 110-112]. This process contributes to organ impairment and systemic
aging [113-117]. Telomere shortening is not the defining cause of cellular ageing and biological
death, but one of the most significant ones. As the data points out and as our understanding of
the ageing processes gradually deepens, the telomerase complex is not an isolated genome
regulatory module, but a far-reaching part of the entire intracellular regulatory system. It must be
yet carefully studied to what definite extent the differentiation mechanisms are correlated with
the telomerase activity control. Afterwards, the next logical step is to determine the clinical
applications from the gained knowledge in a plethora of medical disciplines. However, all the
present data indicates a strong correlation between the differentiation processes and the
telomerase gene silencing, which could be concluded in rather a philosophical statement: Death
starts there where life begins.
5. Conclusions
Terminal determination of the cells is necessary to preserve certain global epigenetic marks and
direct the cells towards their biological fate. The genomic changes during this complex mechanism
are indiscernibly known, and even less is known on how they affect the telomerase activity. Within
the chain of consecutive processes taking place in a virtual embryonic cell, the genomic loops of
cis- and trans-acting regulators transform the pluripotent stem cells into the well-defined, fully
differentiated somatic cell. During these changes, the hTERT promoter has been observed to be
modified as well indicating the intriguing role of the telomerase in the developing and
differentiating cells. Properly defined factors coupling the regulatory pathways of cellular
differentiation and telomerase activity could become of a great importance.
This knowledge could be used in a plethora of medical applications. First, identifying the
differentiation factors directly involved in the telomerase regulation gives a chance to develop
new clinical regulators of the telomerase promoter. Second, the newly recognized telomerase
regulatory pathways could bring closer the understanding of some yet-unknown cancer
development mechanisms. Third, the stem cells research and regenerative medicine fields might
benefit in understanding the regulatory processes behind iPSCs and their improvement. The
ongoing research on the telomerase and its components over the last thirty years has shown an
incredible scope of the enzyme activities involved in the cellular homeostasis, contributing to
more than just cellular ageing.
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Abstract
Background: Interventions that facilitate positive actions and attitudes seem to play an
important role in enhancing psychological health. This study examines the effectiveness of
two self-guided interventions with the aim to enhance adults’ well-being through the
cultivation of forgiveness skills.
Methods: A total of 11 men and 31 women aged 34-80 years were involved (M = 56.57, S.D.
= 13.44). All participants were Orthodox Christians, as the average Greeks are, without
belonging to a closed religious community. They were asked to complete questionnaires that
measure the sense of well-being, the trait of forgiveness, and avoidance, revenge, and
benevolence motivation. Subsequently, they were randomly divided into two groups that
corresponded to age, gender, and educational level. One group followed the General (n =
22), and the other one the Orthodox-Tradition-Enhanced Intervention (n = 20). The two
interventions included six steps toward forgiveness. Self-paced sessions were implemented
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so as the interventions can be completed. On average, the process lasted two weeks.
Participants were also invited to complete the same questionnaires immediately after the
intervention, as well as two weeks after the intervention (follow-up measurement).
Results: The results showed that forgiveness skills and subjective well-being were reinforced
through both interventions and increased significantly more in the Orthodox. The primacy of
the Orthodox approach has been demonstrated to reduce negative emotions and promote a
sense of well-being over time. The possible mechanisms for the effectiveness of the
intervention are further discussed.
Conclusions: The findings are promising for the ability of forgiveness interventions, and
especially those based on the Orthodox tradition, to improve forgiveness skills and increase
mental well-being in adults.
Keywords
Forgiveness’ interventions; orthodox tradition; positive psychology; well-being

1. Introduction
In recent years, there has been an increasing interest in forgiveness, as mental health scientists
are increasingly recognizing its value in maintaining emotional well-being, physical health, and
healthy relationships. It is widely accepted that forgiveness can help reduce negative thoughts and
feelings arising from dysfunctional interpersonal relationships [1]. In addition, improving the wellbeing of the wider population, such as reducing mental health problems and increasing positive
emotions, is a key policy objective in many countries. To a large extent, the reason behind it is that
well-being is associated with a reduction in dangerous health behaviors, such as smoking and
excessive alcohol consumption, as well as with increased productivity at work [2, 3]. It is evident
that understanding the factors that promote mental well-being is a vital issue.
Interventions that facilitate positive actions and attitudes can play an important role in
enhancing psychological health [2]. Considering previous research, which has shown that
unresolved traumatic experiences of the past may contribute to the development of depressive
symptoms in later adulthood, it is particularly important to develop interventions that promote
forgiveness for adults in advancing age [4, 5]. Therefore, numerous psychologists have developed
structured interventions based on a variety of theoretical models that have effectively reduce the
unforgiveness and promote the forgiveness of interpersonal offenses in clinical and non-clinical
populations [1].
1.1 The Effectiveness of Forgiveness Interventions
Based on experimental studies conducted over the last few years to assess the extent to which
forgiveness interventions promote psychological health, forgiveness of others is largely correlated
with the improvement of overall mental health. It is widely accepted that those participating in
forgiveness interventions report reduced levels of anxiety and depression. In addition, they do
better on multiple indicators of physical health and are more willing to forgive others [6].
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Forgiveness can also be associated with strong social support since it reduces negative emotions
such as anger and hostility [7]. Offering and receiving forgiveness have also been proposed to be
among the most important psychological and intellectual needs in older adults [8].
According to Weng, Zhang, and Fu, [9] and Li, Shi, and Yang [10], the effectiveness of forgiveness
interventions was considered high in well-known mental health benefits such as a lower-level of
depressive symptomatology and anxiety. Recent meta-analysis has shown that forgiveness
interventions are effective beyond the simple common therapeutic factors involved in the process
[11]. Τhose interventions help the clients avoid facing negative health consequences of
unforgiveness [12].
1.2 The Necessity of Forgiveness Interventions in Older Adults
Older adults represent a growing proportion of the world's population. Addressing the health
needs of the aging population has become an important issue that the global community faces [3].
It is widely known that happiness in the elderly is positively correlated with the health and quality
of life [13], strong social and family relationships, great social support and high levels of activity
and personal skills [14]. However, older adults represent a group more vulnerable to the loss of
happiness and subjective well-being, which can lead to emotional disorders such as depression
and anxiety caused by age-related regulatory losses. Therefore, it is worthwhile to help older
adults develop strategies and activities that will enable them to maintain their physical and
emotional well-being. Interventions to promote mental health, to reduce mental illness and to
slow down the decline are essential to the quality of life in this population and to reduce the cost
of healthcare. As forgiveness interventions and their empirical study are evolving, it is important
to investigate whether these interventions can consistently demonstrate positive effects on the
level of forgiveness and mental health in older adults.
Although many forgiveness interventions have been proven to be effective in several groups, it
is worth noting that only a few have been applied to the elderly and none of them has clearly
addressed the age-related issues.
Hebl and Enright [15] implemented the first psychotherapeutic forgiveness intervention in
elderly women. There were 24 female participants with a mean age of 74.5 years who were
recruited from a Christian church. One of the including criteria was to have something to forgive
and to feel emotionally hurt by a former incident. Participants were randomly assigned to the
experimental condition below. In particular, eight weekly group meetings were set up and based
on the Enright process model of forgiveness. As an alternative, series of eight weekly meetings
were conducted where general topics of interest were discussed and the topic of forgiveness was
avoided. Dependent variables included forgiveness scales, self-esteem Inventories, depression
Inventory, and State-Trait Anxiety Inventory. Following the 8-week intervention, the forgiveness
profiles of the experimental group had higher results at posttest compared to the control group.
Both groups showed an important improvement depicted in measures of anxiety and depression.
The intervention of Ingersoll, Campbell, and Ha [4] applied the therapeutic model of Enright's
forgiveness in a social group of older adults and extended its approach to two important points.
First, they adapted the Enright model to a group intervention for elderly men and women coming
from different religious and secular backgrounds. Secondly, they extended the evaluation of the
intervention, focusing on the positive results over time. A total of 20 men and women, aged 57-82,
took part in two different groups of forgiveness, each of whom met weekly for 8 sessions with a 4Page 249/275
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month follow-up period. Forgiveness measures, as well as the biopsychosocial function, were
collected before and after the group's intervention. The results revealed that the participants
showed long-term improvement in forgiveness and depression, short-term improvement in
physical health, and change in relation to anxiety or social support.
Allemand, Steiner, and Hill [16] have developed a forgiveness intervention that includes
common data with other previous interventions but focuses on the needs of older adults. They
recruited 81 older adults from the German-speaking part of Switzerland through a university
database and agencies for older adults. The participation criteria were the experience of a serious
and unresolved interpersonal harm and interest in acquiring skills to deal with this harm. The
average age of participants was 70.1 years. The sample included mostly women (75.6 %). With
their consent, the participants were randomly assigned either to a direct treatment (n = 52) or to a
waiting control condition (n = 26) with a greater number of participants in the treatment condition.
The intervention consisted of two sessions of 3.5 hours of psycho-educational groups with a
week’s delay between the two sessions and included a treatment manual. The results showed the
effectiveness of the intervention for the values of many variables, including avoidance motivation,
painful sense of offense, cognitive reappraisals and negative effects. While the effect in the
posttest was not so satisfactory, the effect in the follow-up was impressive. Evidently, this means
that changes in the process of forgiveness are rather slow and long-lasting. Interestingly, no signs
of impact on the motives of kindness and positive affect were found. In other words, the
intervention was primarily successful since it reduced negative situations.
To summarize, these findings indicate the promise of forgiveness interventions for older adults
not only to understand and cope with the past, present and future self-confinement but also to
reduce the negative emotional responses or the symptoms of depression [16].
1.3 Basic Models of Forgiveness Interventions
The existing literature supports two different levels or types of experience of forgiveness. The
“Cognitive Model” focuses on making forgiveness decisions and experiencing forgiveness without
eliminating feelings of injustice. This experience proves to be only marginally effective in reducing
stress levels and/or improving emotional health. “Emotional forgiveness” showed an emphasis on
replacing negative with positive emotions towards the offender. Furthermore, it overcomes
resentment, indignation, anger, bitter feelings, and offers the opportunity to heal the wound. All
of these are positive psychophysiological changes and have more direct consequences for health
and well-being [17].
The existing research distinguishes two basic models of forgiveness interventions: “processbased interventions” and “decision-based interventions”. On the one hand, process-based models
include the use of a set of cognitive, emotional and behavioral strategies for a longer period. On
the other hand, decision-based approaches have a more concise duration and seem to rely more
on cognitive components [18].
Although similar in content, process-based models belong to one of two types of experience of
forgiveness, which are also the most commonly investigated. The first one was developed by
Enright and the Human Development Study Group [19] and the second one by Worthington [20].
Both start out with making the decision to forgive and end with emotional forgiveness.
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The first model developed by Enright includes four phases: the stage of anger awareness, the
phase of forgiveness, the stage of work to develop empathy for the perpetrator, and the stage of
deepening to find meaning in pain [11, 18].
The second model, REACH, was developed by Worthington and focuses on the forgiveness
process [21]. At the beginning of the process, participants are invited to assess their current
situation and feelings about an unforgiven transgression. The forgiveness is initially defined, its
benefits are described, and beliefs about forgiveness are investigated. Before the next step, the
participants are invited to decide whether to offer forgiveness or reconsider their decision later.
Then, they work to gain emotional forgiveness through the REACH process in five steps. R-E-A-C-H
is an acronym indicating a course of forgiveness in five steps.
In the first step, participants recall (R) the specific hurt and emotions associated with the target
transgression. Because the development of empathy is conceptualized as a central facilitative
process in forgiving [22], participants work to develop empathy (E) for the offender by
understanding the other's perspective and factors that may have contributed to the offenses
without criticizing or justifying their behavior. In the next step, participants are invited to give an
altruistic (A) response to forgive the offender based on the experiences of the participant that
have been forgiven, thus, reinforcing humility. At a subsequent time, participants commit (C) to
maintain the forgiveness they experienced and extend it [23]. In the latter phase, participants
develop cognitive-behavioral, emotional, or environmental control strategies to hold (H) or
maintain forgiveness when they recall their hurt or anger [21, 24]. Upon completion of the REACH
process, forgiveness is extended by applying the model to up to ten other events that have not
been fully forgiven, and with the commitment to maintain a more forgiving attitude in their lives
[1, 21].
1.4 Variety of Individual and Self-Managed Interventions
Properly targeted, evidence-based, self-directed interventions for psychological problems are
important alternatives to individual care in the form of psychotherapy [25]. Self-help interventions
are the main treatments where the problems are causing moderate distress and access to
qualified physicians is limited [26]. Sometimes, they are suggested as a complement to
psychotherapy [23].
There are many ways of managing self-help interventions. Two recent studies evaluated the
effectiveness of REACH forgiveness in a self-directed form [27, 28]. A workbook was offered
electronically to students who chose to complete the questionnaires and workbooks within 2
weeks. Greer and his colleagues felt that the use of a workbook was just as effective as the forms
of the psychologically guided group in which the students participated [28].
In a further investigation of two workbook forgiveness, Harper and his colleagues [28] and
Greer and his colleagues [27] studied students who worked in a 6/7-hour workbook to forgive a
person of their choice. Students, after receiving credit for their participation, were assigned to the
waiting group or the direct intervention group which was completed within 2 weeks. A reminder
from a relevant class teacher was given at the end of the first week and another one at the end of
the second week before the date on which the program was completed.
While these interventions have been successful in increasing forgiveness, the conditions for a
study conducted at a university with credit, as compared to a completely voluntary community
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intervention, are different. Therefore, it was considered important to study the implementation of
a voluntary, interactive, internet-based approach in a community adult sample [23].
1.5 Online Self-Managed Interventions
Ιnternet users and service providers appreciate the internet-based interventions on mental
health for their low cost, 24-hour availability, anonymity, and ease of remote access [29]. However,
all internet-based interventions are not identical [30]. Depending on the attention required by the
site manager, they might be differentiated; they can range from minimum attention (i.e. simply
making the site available to an open source) with periodic checks and personal encouragement for
follow-up to full on consults with mental health providers upon request. To maximize participation,
these interventions are often short (sometimes only a few hours), offer audio and video elements,
and include personalized interactions and the use of automated attendance reminders.
Meta-analysis found that internet-based psychotherapeutic interventions are effective [29, 30].
However, they usually have relatively high rates of abandonment, with half of the participants in
the community sample leaving [30-33]. Consequently, the calculation of the factors that predict
persistence is crucial. Nation, Wertheim, and Worthington [23] completed the first study that
examined the effectiveness of an online, self-managed intervention based on the REACH
forgiveness model. Since many participants left before the program was completed, the predictors
of persistence in the program were also examined.
Participants (N = 130 adults, 122 women, average age 48 years) completed the pre-intervention
evaluation and were randomly assigned either to the Immediate Treatment group (IT) or to the
Delayed Treatment (DT) group. Of these, 23 participants in the IT group and 13 in DT group
completed the 7-hour REACH forgiveness modules and post-intervention evaluation. In total, 32
participants completed the 3-month follow-up [23].
The results showed that the Immediate Treatment group reported improvements in overall and
emotional forgiveness and reductions in avoidance motivations after the intervention.
Nevertheless, motivations of revenge, decisive forgiveness, and well-being indicators have not
changed. Most post-intervention improvements were maintained in the 3-month follow-up. In this
online intervention, persistence was predicted by perspective taking, willingness to forgive the
offender, and conscientiousness. Follow-up after three months has maintained positive effects,
particularly on overall well-being and emotional forgiveness, as well as on the characteristics of
forgiveness [23].
1.6 The Effectiveness of Forgiveness Interventions within the Context of Religion
Although several evidence-based interventions have been developed to promote forgiveness,
only a few religiously oriented interventions, which promote forgiveness, have been investigated
among the multitude of interventions for adults. Since our study focuses on comparing forgiveness
interventions within a secular and religious context, we studied other religion-based interventions.
Most of them are adjustments to Worthington's emotional forgiveness through the REACH
Forgiveness program. The REACH model was adapted to Christian clients and tested in controlled
trials by various researchers [34-36].
Rye and Pargament [37] studied women who tried forgiving their former partner in an
unsuccessful relationship. Rye, Pargament, Pan, Yingling, Shogren, and Ito [38] studied women
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who wanted to forgive a divorced partner. In both cases, the intervention was based on the
REACH model. Lampton and his colleagues [34] (along with Christian college students), Stratton
and his colleagues [35] (with Christian college students), and Worthington and his colleagues [36]
(with Filipino church members) used religiously adapted versions of REACH.
Worthington, Hook, Davis, and McDaniel meta‐analyzed 51 samples from 46 studies that
examined the outcomes of religion-accommodative therapies and non-religious spiritual therapies.
They found out that religious treatments had clear positive gains from pre-test to post-test, and
the gains were maintained at follow-up. However, when the studies involving a control group
were analyzed, religious treatments were more effective than those applied to a control group for
the improvement of psychological symptoms. Compared to an active alternative treatment on
psychological symptoms, religious treatments were not necessarily more effective than controls.
In fact, they were better at provoking changes in spiritual measures (however, those spiritual
changes were not maintained at follow-up). At the most restrictive level of comparison between a
secular treatment and a religious treatment, both were similar and effective except for religious or
spiritual adaptation, secular and religious treatments. Treatments that are hosted with religious
ambitions exceeded the dismantling‐design alternative treatments in spiritual (d = .33) but not in
psychological outcomes [39].
Recent reviews [40] and meta-analysis [41] of religious and spiritually accommodated
psychotherapeutic treatments showed that strictly accommodated religious or spiritual
treatments, when compared to the comparable secular treatment, produce similar positive results
in changing mental health symptoms and provide spiritual benefits beyond the secular treatments
for religious clientele.
Reflecting on the research about Christian clients, Worthington, Li, and Ho distinguished twelve
principles for accommodating Worthington’s secular intervention for Christian clients. The
principles are (1) to provide a religious context by beginning with meditations about forgiveness
taken from Christian Scriptures and writings of Christian writers; (2) use examples of forgiveness
taken from Christian Scriptures or Christian writers; (3) ascribe permanent change to God and
justify the use of the psychological approach by referring to the REACH steps as forms that shape
the working of God in the life of people, whereas the real work of forgiveness is produced by the
working of God; (4) describe Scriptural mandates in the Christian faith to forgive (Matthew 6:12,
14–15); (5) invite people to make a decision to forgive by offering the grudge to God as a sacrifice
early in the treatment and returning later in the group to offer the unforgiveness to God with
more heartfelt intention; (6) refer to the support one might receive by other members of one’s
faith; (7) justify replacing unforgiving emotions with empathy, sympathy, compassion, and love
because those virtues are valued in the Christian faith; (8) invite people to identify heroes of
forgiveness, drawing on their faith and Christian community to identify examples; (9) invite people
to pray for the people who harmed or offended them; (10) imply that people should copy Jesus;
(11) suggest that people forgive because they have been forgiven by God and also because they
have been forgiven by others; (12) draw on the idea that one can have a Christian mission by
promoting forgiveness in the world through being a model and also explicitly teaching forgiveness
to others [42].
These principles were used to design our own forgiveness intervention oriented to the Christian
Orthodox faith. We considered the use of these principles as necessary since Christians often think
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of theological reasons to describe experiences of forgiveness [43] and tend to engage in spiritual
processes such as prayer when they forgive an offender [44].
1.7 Forgiveness from the Perspective of Orthodox Christian Tradition and Life
Despite the relative infancy of forgiveness as a discipline in the psychological community, the
study of forgiveness has profound roots in Christianity, where forgiveness and reconciliation seem
to be more than a complete process. From a Christian theological point of view, the reason why
God forgives humanity is for the explicit purpose of reconciliation. Therefore, this makes it difficult
to envision an emotional form of forgiveness that can be separated from the goal of reconciliation.
Τhe Christian theologian L. Gregory Jones [45] criticized the model of forgiveness proposed by
Western therapies that have been accepted by American culture. Jones argued that the influences
of therapeutic conceptions have encouraged a privatized forgiveness, in which forgiveness ceases
to be an interpersonal discipline and has become an intrapersonal exercise. Jones used the term
privatized forgiveness to describe the act of making one party's heart and mind feel better. He
described this as a cheapened form of forgiveness that ignores the relational context. Privatized
forgiveness is an easy answer to the difficult task that Christian forgiveness requires.
From a theological perspective, true forgiveness culminates in the healing of what has been
broken. It is a struggle where both culpability and wrongdoing are examined and eventually
overcome by community’s rehabilitation. The purpose of forgiveness is not to feel better, but to
deepen and enrich the community. It is a way of life; not an inner way of life, but a way of living
with others. This perspective approaches that of Orthodox theology [45].
Forgiveness is a central issue in Christian faith, but Christian traditions sometimes vary in how
they understand and approach the process of forgiveness. As this study investigated the
effectiveness of an intervention enriched with elements from the Christian Orthodox tradition, it
was considered important to refer to the specific meaning and conditions of forgiveness within it.
From the way the concept of forgiveness is attributed to English and Greek, there is a potential
differentiation in its interpretation. The meaning in English is attributed to the word: for-give-ness,
which includes a transaction. According to Enright and the Human Development Study Group [19],
forgiveness is a gift offered by the victim to the perpetrator, although he does not deserve it and is
distinguished from approval, justification, reconciliation, and forgetting, as there may be
forgiveness without reconciliation. A constant controversial aspect of the definition is whether it
involves the development of positive feelings and thoughts towards the perpetrator, or whether it
could simply be the absence of negative thoughts and emotions [46].
The concept in Greek is attributed to the words "syn + horo", that is to coexist or be together in
the same place or to bridge a difference. The interpretation of the concept in Greek involves the
concept of coexistence, which is more closely related to the approach of Orthodoxy. In Orthodox
theology, forgiveness is projected to be a prominent feature of the nature of God, which, while
not fitting throughout the universe, being infinite and incomprehensible, fell within the narrow
limits of the human nature of his creature in order to heal and unite it with the Divine nature.
Forgiveness is inextricably linked to the unlimited compassion of God, that is, the unconditional
love for his creature and his omnipotence. An indication of the omnipotence of God is not
primarily thought to be the Creation of the world or the obstruction of evil, but his love, which
leads to forgiving the person who is insulting him. On the Cross of Christ, forgiveness was shed to
Page 254/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902044

make love come true. The crucified love of Christ and forgiveness are the foundation of Christian
life. It is the foundation upon which faith is based but at the same time the climax for every
spiritual effort. What is required of people is to preserve and make their permanent possession
the gift of forgiveness. And this depends solely on their reconciliation with their fellowman [47].
In the context of Orthodox faith, the need for forgiveness is not only a psychological need.
Consequently, all members of the church are the limbs of the body of Christ and all together
comprise the church community. Forgiveness is considered as the virtue that makes people alike
with God and unite with God and other people. Moreover, since Orthodox theology refers to the
need for forgiveness, it focuses not only on the gain of psychological calmness and selfimprovement but also on the development of sympathy that is love for the perpetrator. As such, it
emphasizes not only on the releasement of negative thoughts but also on the development of
sympathy, even on the love for the perpetrator [48].
The lack of love and the cultivation of revenge lead to the deterioration and death of both
mental and physical well-being. St. John Chrysostom regards forgiveness as the source of all goods,
while grudging and denial of reconciliation as a source of mental suffering. Such is the nature of
evil, he writes characteristically, destroying the one who gives birth to it (MG 49, 101).
Saint John the Sinai calls the resentment poison of the soul, canker of the mind, alienation of
love, nail crammed into the soul and persistent grudge [49]. Unforgiving, aversion and revenge
nudge the man from the divine Grace and pollute the atmosphere in which they live and act. On
the contrary, the presence of God's love is beneficial to humans and their relationships. In this
perspective, the so-called "enemies" are ultimately victims of evil, ignorance (Acts 3:17) and
human weakness. Therefore, the most effective treatment of evil is to overcome it when the
victim manages to escape the logic of return and not identify with them. In Orthodox theology and
life, the elimination of evil is made possible by forgiveness, forbearance, and love that overwhelm
the self-preservation instinct and defeat evil at its root: the denial or frustration of love and the
depreciation of the human person [50].
Jesus, in the Sermon on the Mount, referring to perfection, begins from non-resistance to
injustice, and then proceeds to the highest degree of forgiveness, to the extreme degree of love,
to the love of the enemies. This supreme expression of love, without faith, without honest and
practical repentance, without the power of the Cross and the grace of the Holy Spirit, is impossible
to be incarnated. Love to the enemies in the teaching of Christ becomes very specific and
therefore directly therapeutic. God treats all people as beloved children.
Ιn the culmination of Christian life, in the Divine Liturgy, and even shortly before receiving the
body and blood of Christ, Christians make two public confessions that are the prerequisites of Holy
Communion; the confession of truth with the "Symbol of Faith" and the confession of love with
"Sunday prayer". As everyone confesses and at the same time expects the future brotherly unity
to experience in the Kingdom of God as His children, there is no resentment in their hearts. In the
name of this section, Christians struggle to forgive. The vision of this gift and the share in Christ's
life is the strongest reinforcement in the truly difficult task of forgiving the enemy.
As forgiveness is a particularly central subject in the Orthodox Christian tradition and since the
Greeks have been brought up in this tradition, we assumed that an orthodox religious intervention
will be more effective than a secular forgiveness intervention. We believe that this might be the
case for several reasons. First, all Christians seem to value forgiveness and so it would be possible
to “read into” the religious aspect of forgiveness to which they will probably respond positively.
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Secondly, it was likely that Christians would find religious programs offering participants
consistency with their worldview and increased opportunities for religious/spiritual coping. Thirdly,
it was likely that Christians exposed to religious intervention could find greater reliance on
spiritual support networks. Furthermore, as it has been seen from previous investigations, a
Christian intervention for Christian clients was emphasized as it was more effective than a secular
intervention [51, 52].
1.8 The Present Study
Although forgiveness is strongly supported by the Orthodox Tradition, there is a gap in research
into the contribution of forgiveness programs to adults’ mental health in the context of the Greek
reality. The latter explains why it was considered necessary to design and implement the two
following programs. The first one was used in the intervention called "General" and the second
one, which was enriched with elements from Christian Orthodox Tradition, was used in the
intervention named "Orthodox". They were developed and adapted to the Greek culture based on
the REACH forgiveness model because it has been proven effective in a wide range of populations
[53]. It has been adapted and tested in Christian societies [34-38] as well, and it has been
investigated in pairs or in individual counseling [20, 54-56].
The current study investigated the effectiveness of two interventions, General and Orthodox,
on increasing the forgiving skills and well-being in a sample of adults living in urban areas in
Greece, using a self-managed interactive method in electronic and paper form.
The main research hypothesis was that participants in both interventions would report
increased levels of forgiveness and mental well-being after the interventions [Hypothesis 1a].
Participants in the Orthodox intervention would report a significantly higher improvement
compared to the participants of the General intervention [Hypothesis 1b]. In addition, it was
assumed that the positive result would be maintained for at least 2 weeks after the interventions
[Hypothesis 1c].
The purpose of this study is to examine whether the forgiveness intervention in the Christian
Orthodox context is more effective than the comparable secular intervention. To date, no research
has been published that examines the efficacy of forgiveness interventions in these two parallel
fields simultaneously.
2. Materials and Methods
2.1 Design and Participants
Initially, 78 adults aged 22 to 80 years from the community responded to invite for an online
forgiveness study and completed preliminary measures. Among them, 34 was excluded; 7 of which
did not meet exclusion criteria, 8 declined to participate and 19 did not have enough time to
complete the participation. Participant flow is described in Figure 1, the CONSORT flow chart (see
Figure 1).
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Figure 1 Consort flow chart.
Eventually, a total of 11 men (26.2 %) and 31 women (73.8 %) who had experienced unresolved
interpersonal harm, with an average age of 56.57 years (S.D. = 13.45) were randomly assigned to
one of two interventions. Of these, 24 (13 in the General and 11 in the Orthodox) had full-time
employment and 18 were retired (9 in the General and 9 in the Orthodox). Regarding the
educational level, 17 (77.3 %) had a university degree. The two groups were homogeneous in the
severity of the offense and in the degree of religiosity. All participants were Orthodox Christians
and were not members of a closed religious group. They also did not differ significantly in age, χ 2(1)
= .11, p > .05 (General: 34 - 79 years old, Μ = 55.91. Orthodox: 34 - 80 years old, Μ = 57.30).
educational level, χ2(1) = 1.46, p > .05, gender, χ2(1) = .28, p > .05, and employment status, χ2(1)
= .07, p > .05 (see Table 1).
The sample was convenience, matched the typical population of Greek society and collected
through visits to educational institutions, employment centers for older adults, and the wider
community. It included 42 adults between 34-80 years old living in three Greek cities. They all had
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been wronged and wrongdoing included abandonment, infidelity, psychological abuse, date rape,
marital emotional abuse, and an undesirable relationship. Participation was optional without any
reward.
Table 1 Demographic characteristics of participants in the General and Orthodox Intervention.
Variables

General

Orthodox

x2(1)

p

.11

> .05

.28

> .05

M

S.D.

M

S.D.

Age (in years)

55.91

13.43

57.30

13.43

Men % (n)

27.3% (6)

25% (5)

Women % (n)

72.7% (16)

75% (15)

Education PGT % (n)

77.3% (17)

60% (12)

1.46

> .05

Full-employment % (n) 59.1% (13)

55% (11)

.07

> .05

2.2 Measures
2.2.1 Demographic Features Sheet
Initially, participants completed demographic information related to gender, age, educational
level, and employment status. Moreover, using a 5-point "Likert" scale, they have characterized
their life, in general, from very pleasant to very unpleasant.
2.2.2 The PERMA-Profiler
The PERMA-Profiler *57+ defines five major pillars that together contribute to a person’s sense
of well-being; specifically, the term “PERMA” represents the pillars of positive emotions,
engagement, relationships, meaning, and accomplishment (measured by three items each).
Additionally, an overall well-being score can be computed as the mean of the five subscales total
scores and a single item tapping Overall Happiness. Moreover, seven items measuring health,
negative emotions, and loneliness are also included in the questionnaire giving complementary
information about other well-being indices. However, this information was not given in the
present study. Hence, the measure consists of 23 items in total scored on an 11-point Likert-type
scale anchored by “0 = never” to “10 = always” or “0 = not at all” to “10 = completely”.
The factorial structure of the PERMA-Profiler scale has been confirmed in a Greek sample [58]
and was found to consist of five factors, corresponding to the original structure. Cronbach’s alphas
for each factor, as calculated for the original instrument and the Greek version, respectively, were
as follows: for Positive affect: α = .88 and α = .85, for Engagement: α = .72 and α = .57,
Relationships: α = .82 and α = .75, Meaning: α = .90 and α = .78, and Accomplishment: α = .79 and
α = .73. Also, both in the original study and the validation study in Greece, the measure
demonstrated acceptable cross-time stability, and evidence for convergent and divergent validity.
However, the findings of both studies suggest that researchers should interpret the results
concerning the Engagement subscale with caution since it demonstrates marginal to unacceptable
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Cronbach’s alpha and Spearman-Brown values of internal consistency, ranging from .53 to .81 for
the construction sample and between .40 and .73 for the Greek sample.
2.2.3 Heartland Forgiveness Scale (HFS)
The ability to forgive as a predisposition was measured by the Heartland Forgiveness Scale [59].
For this scale, consisting of 18 items, the translation, and adaptation into Greek by Moraitou was
used [60]. According to its creators, it includes three factors - subscales: the first, examines the
ability to forgive one's self with items such as, "Over time, I understand myself for the mistakes I
have made". Cronbach’s α reliability for this subscale is .75. The second subscale refers to the
ability to forgive others and includes items such as, "If some people are bad at me, I always think
badly about them (reversal)". Cronbach’s α for this subscale is .78. The third subscale examines
the ability to forgive by accepting situations that cannot be controlled with items such as, "It is
indeed difficult for me to accept negative situations for which no one is blamed". It has Cronbach’s
α = .79. Regarding the Greek version used in the study, the answers are given on a Likert type scale
from 1 = almost always wrong for me, to 4 = almost always true for me.
At this point, it is worth mentioning that the aforementioned structure has not been confirmed
in Greece. A study of the role of gratitude and forgiveness in adapting to retirement in the Greek
community-dwelling older adults [61] has revealed two instead of three expected theoretical
factors in the Heartland Forgiveness Scale (HFS). The number of factors was determined on the
basis of the Kaiser criterion, which led to five factors and the Cattell criterion which limited them
to only two factors. Items with loads equal to or greater than 0.30 have been taken into further
account. The first factor was labeled “Time as Assistant in Cognitive Acceptance of Negative
Situations (eigenvalue = 3.65)”, while the second was labeled “Emotional Forgiveness (eigenvalue
= 2.29)”. The reliability of the two factors was α = .75 for the first one, and α = .63 (low reliability)
for Emotional Forgiveness. A similar structure of the scale was also found in a previous study
involving Greek older adults [60].
2.2.4 Transgression-Related Interpersonal Motivations Inventory (TRIM)
The Transgression-Related Interpersonal Motivations Inventory (TRIM) was constructed by
McCullough [22, 62] and his colleagues and was used by Person and Worthington [24] in a selfmanaged workbook to promote forgiveness. According to its creators, when people forgive they
tend to experience (a) reduced motivations of avoidance, (b) reduced motivations for revenge,
and (c) increased forbearance or goodwill for the offenders. The questionnaire includes two subscales. The first subscale (TRIM A) refers to the motivations of avoidance and revenge and consists
of items such as, " I'd keep as much distance between us as possible" or " I'll make him or her pay".
The second subscale (TRIM B) refers to the motivation of forbearance and consists of items like, "I
looked for the source of the problem and tried to correct it" or "I have given up my hurt and
resentment". Participants are invited to choose an unforgivable insult and evaluate their current
thoughts and feelings, indicating their degree of agreement or disagreement with a total of 24
items. Cronbach's reliability rating for avoidance and revenge motivations given by the authors
who developed the scale is: α ≥.85. For forbearance motivations it is: α > .85. [62].
In order to test the structural validity of the subscale for the Avoidance and Revenge
Motivations (TRIM A), an exploratory factor analysis was applied to the relevant data, which
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revealed a major factor (Kaiser & Cattell criteria) in which all questions were loaded with values
greater than or equal to .35. The value of the Kaiser-Meyer-Oklin index (KMO) was .83 and
Bartlett's test of sphericity was statistically significant, χ2(66) = 292.08, p <.001. The factor had an
eigenvalue equal to 6.00 and explained 50.00 % of the total variance. Cronbach's α for this
subscale was .90 (see Table 2).
Table 2 The factorial structure of two subscales of the Transgression Related
Interpersonal Motivations Inventory (TRIM).
Motivations of avoidance and
revenge (factor loadings)
1. I'll make him or her pay.
.78
2. I'd keep as much distance between us as possible.
.76
3. I wish that something bad would happen to him/her.
.82
4. I'd live as if he/she doesn't exist, isn't around.
.72
5. I wouldn't trust him/her.
.61
6. I want him/her to get what he/she deserves.
.67
7. I'd find it difficult to act warmly toward him/her.
.44
8. I'd avoid him/her.
.71
9. I'm going to get even.
.80
10. I'd cut off the relationship with him/her.
.57
11. I want to see him/her hurt and miserable.
.83
12. I'd withdraw from him/her.
.67
Motivations of forbearance
(factor loadings)
1. I looked for the source of the problem and tried to correct it.
.77
2. I took steps toward reconciliation: wrote him/her, called
.85
him/her, expressed love, showed concern, etc.
3. I made an effort to be more friendly and concerned.
.81
4. I did my best to put aside the mistrust.
.59
5. I tried to make amends.
.82
6. I was willing to forget the past and concentrate on the present.
.81
7. Even though his/her actions hurt me, I still have goodwill for
.79
him/her.
8. I want us to bury the hatchet and move forward with our
.81
relationship.
9. Despite what he/she did, I want us to have a positive
.79
relationship again.
10. I have given up my hurt and resentment.
.35
11. forgive him/her for what he/she did to me.
.80
12. I have released my anger so I could work on restoring our
.69
relationship to health.
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Similarly, to test the structural validity of the subscale for forbearance motivations (TRIM B),
exploratory factor analysis was applied to the relevant data, which revealed a major factor (Kaiser
& Cattell criteria) in which all questions were loaded with a load higher or equal to .35. The value
of the Kaiser-Meyer-Oklin (KMO) index was .89 and Bartlett's test of sphericity was statistically
significant, χ2(66) = 316.80, p <.001. The factor had an eigenvalue of 6.79 and explained 56.57 % of
the total variance. Cronbach's α was found to be .93 (see Table 2).
2.3 Intervention and Procedure
The measures were administered online using Google forms. Participants who completed the
measures at the pretest were randomly assigned to either the General or the Orthodox
intervention and received the address of the website with the corresponding program aimed at
improving mental and physical health through the cultivation of forgiveness. The two programs
were specifically designed for research purposes, and their difference was that one used
components from Orthodox Faith and Tradition that support the value and necessity of
forgiveness while the other program did not. For those who have had difficulty accessing the web,
the printed version of the questionnaire or program was provided. At the beginning of the process,
participants had to choose a nickname to maintain their anonymity. Then, they were instructed to
devote at least one hour for each section and reflect on it for one or more days. After the
introductory clarification of the way and time of the process, participants were asked to
remember a moderate offense that was not forgiven and to report the thoughts and feelings
associated with it. The six practical sections for the cultivation of intellectual and forgiving skills
were presented and instruction was given to the participants to answer the questions for thought
after reading the texts, and to think about them in their spare time. Participants also had to send
researchers their nickname whenever they participated in completing a section to verify the
correct participation in the process. Six sections followed with the steps for forgiveness.
In the first section, the forgiveness of the literary texts or texts from the Orthodox Faith and
Life (for the Orthodox edition) has been approached in order to reveal its value and necessity.
Then, participants were asked to take a position and decide on forgiveness by making a written
statement of their intentions.
In the second section, clarifications were given about the definition of forgiveness as a decision
and as an emotional experience to avoid any misunderstandings that would create difficulties in
the process. In the Orthodox intervention, the conceptual approach to the concept of forgiveness
was differentiated and combined with the general attitude towards adversity.
In the third section, participants were encouraged to recall the harmful event from the point of
view of an objective observer in a positive way. In the Orthodox intervention, ways to remove the
pain and release from the accumulated anger in the context of Christian forbearing and love were
suggested.
The fourth section focused on cultivating empathy for the perpetrator of the offense as its
conquest is considered a central process to support forgiveness. This was done through an
attempt to understand the perpetrator's perspective and the factors likely to have contributed to
the offending conduct without neglecting the misconduct. In order to understand the vulnerability
of human nature and to develop compassion and sympathy for the perpetrator, participants were
invited to recall their personal reactions and feelings in cases where they themselves hurt
Page 261/275

OBM Geriatrics 2019; 3(2), doi:10.21926/obm.geriatr.1902044

someone else. In the Orthodox intervention, an emphasis was placed on personal empowerment
through the experience of the love of God and the human view in the light of the divine image.
In the fifth section, the participants were asked to recall cases that they themselves made a
mistake, writing a letter of gratitude to the one who offered them forgiveness to strengthen their
humbleness. They were then encouraged to overcome the obstacles and offer themselves an
altruistic answer to forgiveness by writing a hypothetical letter to the one who hurt them. Finally,
they pledged to keep forgiveness and expand it. In the Orthodox intervention, special mention
was given to overcoming the obstacles, achieving total forgiveness and cultivating feelings of love
and compassion for all indiscretions.
In the latter section, strategies were developed to maintain forgiveness and emotional peace in
crucial periods that revive pain or anger. In the Orthodox intervention, special emphasis was
placed on seeking meaning in pain and injustice through the mystery of the Cross.
After the completion of the six Program Sections, which lasted two weeks, the participants
were asked to resubmit the same questionnaires. During the process, participants were able to
communicate electronically or live with the other participants, while maintaining their full
anonymity. In addition, a pilot testing concerning the way of participating in the program in its
electronic or printed form or in live communication showed that all versions lead to similar results.
Almost all of those who completed the participation combined the personal study with at least
one personal communication (see Table 3).
Table 3 The six sections, with the steps to forgive in the General (secular) and
Orthodox Christian (religion) intervention.
General Intervention

Orthodox Christian Intervention

1st Forgiveness in literary
texts
“The resentment is like
taking poison and waiting for
the other person to die”.
McCourt

Forgiveness in texts of the Orthodox Christian faith and
tradition.
“Our Father forgive us our trespasses, as we forgive those who
trespass against us”.
Examples of the saints' life

2nd Defining forgiveness as a Defining forgiveness and combining with the general attitude of
decision and as an emotional the Orthodox Christian Tradition towards adversity.
experience
“Defending individual rights and claiming individual well-being
ultimately contributes to the restoration of misery. Walking on
the path of forgiveness means the opening of the heart and the
choice of comprehension and compassion for what life
presents”.
rd
3 Recalling the harmful
Recalling the harmful event by suggesting ways for the removal
event in a positive way
of pain in the context of Christian love.
An exercise in three stages:
An exercise in three stages:
1. Recall injustice.
1. Recall injustice with a brief but warm heart praying
2. Changing the perspective
2. Changing the perspective
3. Removal of pain using the 3. Removal of pain raising hands to prayer
arms
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4th Cultivating empathy for
the perpetrator of the
offense.
Role Playing
“We are all able to make a
mistake”

Cultivating empathy for the perpetrator of the offense with
emphasis on personal empowerment through the experience of
the love of God and the human view in the light of the divine
image.
Role Playing
A different view of another's error through the view of a saint
“Resisting pain through forgiveness, heals and releases from the
negative effects of destructive anger.
We can’t forgive if we do not strengthen ourselves”.

5th Altruism and
Commitment: Offering the
gift of forgiveness.
A letter of gratitude.
Obstacles to full emotional
forgiveness.
A hypothetical letter
expressing forgiveness

Altruism and Commitment: Offering the gift of forgiveness with
a special emphasis on ways to cultivate feelings of love and
compassion for all.
A letter of gratitude because you have been forgiven.
Three internal steps to complete forgiveness.
A hypothetical letter expressing forgiveness.
“I will not give you my hatred”. Antoine Leiris
“The Greek mother” Earhart Kestner

6th Keeping Forgiveness:
Strategies to Maintain
Emotional Peace
Review of the steps taken in
the previous SECTIONS.
Get experience in controlling
your thoughts.

Keeping Forgiveness: Strategies to Maintain Emotional Peace,
with special emphasis on seeking the meaning in pain and
injustice through the mystery of the Cross.
Seeking meaning of life and freedom.
Christian love for their friends and enemies.
“You can’t always control what is happening in your life, but you
can always control what you will feel and what you will do about
what's happening to you”.

The authors asserted that all procedures contributing to this work complied with the ethical
standards of the relevant national and institutional committees for human experimentation and
with the Helsinki Declaration of 1975, as revised in 2008. All participants participated voluntarily in
the study. They were informed about the procedure and the aim of the study, and subsequently,
they provided their written consent for participation.
3. Results
The SPSSv.25.0 statistical data analysis software package (IBM Corp., 2017) was used for data
processing.
Mixed-measures ANOVAs (2X3) were applied to the variables of the study in order to examine
the main effect of the type of intervention, the main effect of time of measurement, as well as the
potential interaction effects. Repeated measures ANOVAs were subsequently applied to examine
the time of measurement effects in each intervention group separately. Finally, MANOVA was
used to examine the type of intervention effects at each level of time of measurement.
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3.1 The Effects of Intervention Type and Assessment Time on HFS
Heartland Forgiveness Scale (HFS) data were analyzed using mixed-measures ANOVA 2
(Between Subjects factor = intervention: levels 2: General / Orthodox) x 3 (Within Subjects factor =
assessment time: levels 3: pretest / posttest / follow up). There was a significant main effect of the
type of intervention, F(1, 40) = 5.64, p = .02, ηp2 = .12, and assessment time, F(2, 82) = 82.13, p
< .001, ηp2 = .67. There was also an important interaction effect, F(2, 80) = 22.37, p < .001, ηp2= .36.
In regards to the main effect of the within subjects factor (time), the Bonferroni post-hoc test
showed that the posttest HFS score was significantly higher than the pretest score, I-J = 16.55, p
< .001, and the follow-up score was also significantly higher than the pretest score, I-J = 14.52, p
< .001. The application of MANOVA, F(3, 38) = 13.22, p < .001, ηp2= .51 and a series of one-way
ANOVA showed that there was a significant effect of intervention on the level of forgiveness in the
posttest, F(1, 40) = 6.31, p < .05, ηp2= .14, and in the follow-up measurement, F(1, 40)= 6.31, p
< .01, ηp2 = .27. The Orthodox Intervention group scored significantly higher in the posttest and
higher in the follow-up, compared to the General Intervention group (see Figure 2).

Figure 2 The score of the two groups of intervention in the Heartland Forgiveness Scale (Means).
To further examine in more detail the role of the assessment time in forgiveness, repeated
measures ANOVAs were conducted for the General group and the Orthodox group independently.
General group: F(2, 42)=30.70, p <.001, ηp2 =.59, Orthodox group: F(1.45, 27.46) =111.58, p <. 001,
ηp2 = .85. The results showed that the General Intervention group scored significantly higher in the
posttest than the pretest, I-J = 11.77, p < .001, significantly higher in the follow-up than the pretest,
I-J = 7.41, p < .001, but scored significantly lower than the posttest in the follow-up, I-J = -4.36, p
= .04.
In the Orthodox Intervention group, repeated measures ANOVA showed that the score of
measurement in the posttest was significantly higher than pretest, I-J = 21.80, p < .001, the score
in the follow-up was also significantly higher than pretest, I-J = 22.35, p < .001, and did not differ
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significantly from the posttest score, Ipretest-J = .55, p = 1.00. That is, the positive effect of the
intervention was maintained.
3.2 The Effects of Intervention Type and Assessment Time on Perma-Profiler
The application of 2 (group) x 3 (time of assessment) mixed-measures ANOVA on the data of
the Well-being indicator as measured by the PERMA-Profiler showed a significant interaction
effect of time and intervention, F(1.73, 69.22) = 31.40, p < .001, ηp2 = .44. Also, there was a
significant main effect of time of measurement, F(1.42, 58.19) = 41.51, p < .001, ηp2 = .50. The
Bonferroni post-hoc test showed that the posttest PERMA score was significantly higher than the
pretest score, I-J = 10.98, p < .001, and the follow-up score was also significantly higher than the
pretest score, I-J = 9.95, p <.001. The application of MANOVA, F(3, 38) =18.97, p <. 001, ηp2 = .60,
and a series of one-way ANOVA showed that there was a significant effect of intervention on wellbeing indicator only in the follow-up measurement, F(1, 40) = 7.51, p < .05, ηp2 = .16. The Orthodox
Intervention group scored significantly higher in the follow-up measurement compared to the
General Intervention group.
To further examine the role of the assessment time in well-being, repeated measures ANOVAs
were conducted for the General group and the Orthodox group independently. General group: F(2,
42) =7.14, p <. 05, ηp2 = .25, Orthodox group: F(1.44, 27.38) =111.55, p <. 001, ηp2 = .85. In the
General Intervention group, posttest score was significantly higher than the pretest score, I-J =
5.59, p <.05. However, the follow-up score was not significantly higher than the pretest score, I-J =
2.59, p = .27. That is, the effect of the intervention was not maintained.
In the Orthodox Intervention group, the repeated measures ANOVA showed that posttest score
was significantly higher than pretest, I-J = 16.90, p <.001, the follow-up score was also significantly
higher than the pretest score, I-J = 18.05, p <.001, but it did not differ significantly from the
posttest score, I-J = 1.55, p = .63. That is, the Orthodox intervention group in the follow-up
maintained the effect of the intervention (see Figure 3).

Figure 3 The score of the two groups of intervention in the Perma-Profiler scale (Means).
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3.3 The Effects of Intervention Type and Assessment Time on TRIM A
The mixed-measures ANOVA 2 (intervention type) x 3 (assessment time) in the data of the
Avoidance and Revenge Motivations inventory (TRIM A) showed a statistically significant main
effect of the type of intervention, F(1, 40) = 6.46, p = .015, ηp2 = .14, and of the time of
measurement, F(1.49, 61.11) = 65.50, p < .001, ηp2 = .62. Also, there was a statistically significant
interaction effect, F(1.597, 63.89) = 7.95, p < .05, ηp2 = .17. Regarding the main effect of the within
subjects factor (time), the Bonferroni post-hoc test showed that posttest score of the Avoidance
and Revenge Motivations was significantly lower than the pretest, I-J = -8.12, p <.001, and the
follow-up score was also significantly lower than the pretest score, I-J = -7.86, p <.001. The
application of MANOVA, F(3, 38) =5.57, p <. 05, ηp2 = .31, and a series of one-way ANOVA showed
that there was a significant effect of intervention type on the level of avoidance and revenge
motivations as measured by the TRIM A, in the posttest, F(1, 40) = 9.25, p <.05, ηp2 = .19, and in
the follow-up, F (1, 40) = 11.16, p <.01, ηp2=.22. The Orthodox Intervention group scored
significantly lower on motivations of avoidance and revenge in the posttest and in the follow-up
measurement, compared to the General Intervention group (see Figure 4).

Figure 4 The score of the two groups of intervention in the Avoidance and Revenge
Motivation Inventory (Means).
To further examine in more detail the role of the assessment time in motivations of Avoidance
and Revenge, repeated measures ANOVA were conducted for the General group and the
Orthodox group independently. General group: F(1.49, 31.24) =31.62, p <. 001, ηp2 = .60, Orthodox
group: F(1.65, 31.41) =45.69, p <. 001, ηp2 = .71. The results showed that in the General
Intervention group the posttest score was significantly lower than the pretest score, I-J = -5.82, p
<.001, the follow-up score was also significantly lower than the pretest score, I-J = -5.27, p <.001,
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and it did not differ from the posttest score, I-J = -.05, p = 1.00. That is, the positive effect of the
intervention was maintained.
In the Orthodox Intervention group, repeated measures ANOVA showed that posttest score
was significantly lower than pretest, I-J = -10.65, p <.001, follow-up score was also significantly
lower than the pretest score, I-J = -10.70, p <.001, and did not differ significantly from posttest
score, I-J = 1.00. That is, the positive effect of the intervention was maintained.
3.4 The Effects of Intervention Type and Assessment Time on TRIM B
Finally, mixed-measures ANOVA 2 (intervention type) x 3 (assessment time) applied to the data
of the inventory of benevolence motivations (TRIM B) showed a statistically significant main effect
of the type of intervention, F (1, 40) = 8.96, p = .005, ηp2 = .18, and the time of measurement, F
(1.59, 62.24) = 46.71, p <.001, ηp2 = .53. There was also a statistically significant interaction effect,
F(1.63, 65.16) = 9.04, p = .001, ηp2 = .18. Regarding the main effect of the within subjects factor
(time), the Bonferroni post-hoc test showed that the posttest score (TRIM B) was significantly
higher than the pretest, I-J = 8.86, p <.001, and the follow-up score was also significantly higher
than the pretest score, I-J = 8.41, p <.001. The application of MANOVA, F(3, 38) = 6.09, p < .05, ηp2
= .33, and a series of one-way ANOVA showed that there was a significant effect of intervention
type on the level of benevolence motivations as measured by the inventory (TRIM B) in the
posttest measurement, F(1, 40) = 10.26, p <.05 , ηp2 = .20, and in the follow-up, F(1, 40) = 14.86, p
<.001, ηp2 = .27. The Orthodox Intervention group scored significantly higher in posttest and in the
follow-up, compared to the General Intervention group.
To further examine the role of the assessment time in benevolence motivations, repeated
measures ANOVAs were conducted for the General group and the Orthodox group independently.
General group: F(2, 42) =18.09, p <. 001, ηp2 = .46, Orthodox group: F(1.63, 30.96) = 38.38, p <. 001,
ηp2 = .67. The results showed that in the General Intervention group, the posttest benevolence
motivations score was significantly higher than pretest, I-J = 6.00, p <.001, the follow-up score was
also significantly higher than the pretest score, I-J = 4.77, p <.05, and did not differ significantly
from the posttest score, I-J = -1.23, p = .69. That is, the positive effect of the intervention was
maintained.
In the Orthodox Intervention group, repeated measures ANOVA showed that the posttest score
was significantly higher than the pretest score, I-J = 12.00, p <.001, the score in the follow-up was
also significantly higher than the pretest score, I-J = 12.40, p <.001, and did not differ significantly
from posttest score, I-J = .40, p = 1.00. That is, the positive effect of the intervention was
maintained (see Figure 5).
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Figure 5 The score of the two groups of intervention in the Benevolence Motivation
Inventory (Means).
4. Discussion
The purpose of this study was to examine the effectiveness of two forgiveness interventions,
namely the General and the Orthodox. The research hypothesis was that participants would report
increased levels of pre-dispositional forgiveness, forbearance, and overall well-being after the
interventions, and participants in the Orthodox intervention would have better results than in the
General. In addition, it was assumed that the positive result would be maintained for at least 2
weeks after the intervention. All hypotheses (1a, 1b, 1c) were confirmed, given that there was an
increase in the overall sense of well-being and goodwill, as well as a reduction in avoidance and
revenge motivations in the posttest measurements and in the follow-up after two weeks.
4.1 The Effects of Interventions on Forgiveness
The results showed that both interventions reinforced the participants in the development of
stronger dispositional forgiveness as estimated by the Heartland (HFS) scale. These findings are
consistent with previous research and suggest that certain beliefs and practices, such as the
cultivation of empathy, meditation, or prayer, can facilitate forgiveness. In the present study, most
participants seemed to benefit from forgiveness procedures, albeit to a different extent in each
intervention [56]. We have already noted that in Greece the structure of the three factors was not
confirmed. In Greece, it has been found that there are two factors. However, here we looked only
at the total score of forgiveness.
Researchers of all positions and ideological directions support and promote forgiveness in the
context of profit motivation as it is a source of inner peace and thus promotes mental and physical
well-being [63]. However, failure to forgive is remarkable, even in people who have a strong desire
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to forgive. The topic of forgiveness is undoubtedly difficult to manage. Forgiveness is one of the
most difficult achievements and it can be fragile under difficult circumstances.
Reflecting on this, many researchers have concluded that there is a close relationship between
any religious faith and the level of forgiveness. People who have understood the concept of
forgiveness through religious education can easily realize that forgiveness is the primary and most
effective way to solve problems in human relationships [64]. Our findings agree with that
conclusion and demonstrate the effectiveness of the Orthodox perspective in the cultivation and
preservation of forgiveness. The Orthodox Intervention group noted significantly higher levels of
forgiveness in the posttest assessment and even higher in monitoring than the secular. The effect
of the Orthodox intervention on levels of forgiveness was statistically higher compared to the
secular intervention with a greater difference in favor of Orthodox intervention in the following-up
measurements. This is probably due to the highest motivation offered by the Orthodox faith and
its long-lasting influence. This program enhanced by the Orthodox tradition presumably offered
participants the opportunity to develop their spiritual powers as they were reinforced by the
divine power.
4.2 The Effects of Interventions on Well-Being
Increased well-being, as estimated by the PERMA-Profiler scale, was found in the participants
of both interventions, except that the positive effect in the follow-up was maintained only in the
Orthodox intervention. The results show that the cultivation of forgiveness has an impact on the
well-being, which lasts when supported by beliefs and practices of the Orthodox Tradition. The
Orthodox Intervention group scored significantly higher in well-being at the posttest assessment
and even higher in the following-up, thus persevering the effect of the intervention. However, the
result of the intervention was not retained in the General Intervention group. The Orthodox
approach has been proven to have a long-lasting dynamic that consolidates and enhances the
sense of well-being over time.
In the Orthodox Tradition, forgiveness implies a profound inner change that leads to
overcoming anger and internal conflicts and makes people turn their efforts on creative goals. The
process of forgiving reduces anxiety and increases self-esteem, relieves someone from guilt, fear
of negative situations, disappointments, and cancellations, and cultivates patience and trust.
Forgiveness helps people regain their power, take responsibility and control of their feelings, gain
greater awareness of justice, and thus enjoy higher levels of freedom, emotional balance and
social adjustment. Forgiveness also cultivates sensitivity and interest in others, as well as
understanding the perspective of others, resulting in better interpersonal relationships.
Particularly, the Orthodox approach inspires the view of the other through a new light, that of the
image of God, and establishes a more social way of life [50].
4.3 The Effects of Interventions on Motivations of Avoidance, Revenge, and Benevolence
The results showed a significant reduction in the motivations of avoidance and revenge, and
increase in the motivations for benevolence in both interventions, with a significant difference in
Orthodox intervention in the follow-up measurement.
These findings are consistent with previous research, whereby forgiveness is recognized as a
powerful method of rupturing cycles of hostility, anger, and hatred [65]. The processes of
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forgiveness release someone from the feelings of victimization, hatred or the need for vengeance,
and his wounds are healed. This results in less emotional pain when recalling the traumatic
experiences of the past. Furthermore, the Orthodox approach enhances the possibility of
remembrance of evil without the spirit of revenge, but with the spirit of humiliation and love. Thus,
the past is transformed from a source of suffering into an opportunity for change and a source of
hope.
Moreover, the process of forgiveness enhances self-esteem and self-acceptance, and in turn
develops understanding and compassion even for the offender. People who forgive themselves
and others can attribute to others the due appreciation and value without the sense of
diminishing their own worth and integrity. They feel secure without focusing solely on their self or
on the mistakes of others. On the contrary, someone who is emotionally injured often tends to
spread his pain to others.
According to Hargrave and Hammer [66], forgiveness increases the sense of personal power,
which implies a sense of self-efficacy and access to more effective mechanisms for dealing with
insults. Forgiveness also helps to overcome dissatisfaction, bitterness, and even hatred towards
those who were wrong and sometimes harsh.
4.4 Limitations and Proposals for Future Research
Several limitations should be noted, the main one being the limited time for the study, which
left limited time for the participants to assimilate the six phases of the program. On the other
hand, the processes of forgiveness have an outcome that also depends on some other factors,
such as personality traits, the severity of the injustice, the size and depth of trauma, as well as the
proximity of the relationship between the victim and the perpetrator. In the case of our study, a
factor that could influence the outcome is the previous experience of the Orthodox tradition. All
participants were Orthodox Christians as most Greek citizens are, but the level of their meaningful
relationship with the church could not be verified. A limitation in this research, therefore, is the
absence of queries at the beginning of the process to assess these factors in order to take them
into account in the results. In addition, the sample of the study was convenience and the tools for
measurement were all self-reporting scales. Additionally, there was an issue with the factorial
analysis in the Transgression Related Interpersonal Motivations Inventory (TRIM) because the
sample size was relatively small for a factor analysis.
It is also a limitation that there was no waiting list in our study, and it is possible that the
passage of time was likely to affect the result, but the violations reported were serious enough to
resolve them only with time.
The difficulty of using the internet by older adults has led to the use of the printed version of
the program. Given that the Greek population is not familiar with such interventions, further
research is needed on the type, content and how that can be made promising and appealing to
the public.
5. Conclusions
Nevertheless, this is the first study to evaluate two self-directed forgiveness programs in a
sample of the Greek population. The findings are promising for the ability of forgiveness
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interventions, and especially of those based on the Orthodox tradition, to improve the forgiving
skills and increase mental well-being in adults.
The programs we have implemented encourage those who want to forgive to use any
intellectual and religious inspiration and resources that have personal meaning. The fundamental
and universal human power of forgiveness can help everyone, whether their primary motive is
religious, moral, or psychological.
The primacy of the Orthodox approach has been demonstrated to even deal with serious
interpersonal violations, to reduce negative emotions and promote individual dimensions of wellbeing over time. More research is also needed on Orthodox Christians. Research that would not
only meet the adaption of existing interventions that have been investigated mainly in the secular
context but also allow the modification of the few interventions that have been specifically
adapted to Christians.
In addition, because the process and value of forgiveness are usually misunderstood or difficult
to understand, it is necessary to consider introducing forgiveness in the school education and in
formal school programs [67]. The Orthodox tradition of forgiveness education can play an
important role in the curriculum and teacher training programs.
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