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Abstract
Residents of assisted living facilities face leisure constraints (barriers to leisure activities) at
higher rates than their community-dwelling peers. Past research suggests yoga may be an
effective intervention to decrease leisure constraints to physical activity. Therefore, the
purpose of this study was to evaluate the impact of an eight-week yoga intervention on the
leisure constraints of residents of assisted living facilities. The study employed a convergent
mixed methods design to assess the impact of a 50-minute group yoga intervention, offered
twice a week for eight weeks by a Certified Yoga Therapist. The intervention was
implemented at four different assisted living facilities in the Southeastern United States.
Pre- and post-quantitative measures were collected to assess overall leisure constraints,
limitations in functional fitness, and pain interference. Qualitative data were collected via
focus groups post-yoga intervention to determine participants’ perspectives on changes in
leisure constraints. A total of 15 participants completed the study. Data analysis revealed
significant improvements in two of the four functional fitness measures: upper body
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endurance (measured by the Arm Curl Test), and trunk stability (measured by the Function
in Sitting Test). No significant improvements were observed in pain interference, or overall
leisure constraints. Qualitative results indicated participants used yoga to help engage in
daily activities such as housework, sleeping, and walking. Additionally, participants reported
using yoga to help manage pain. In this sample, yoga appears to be a promising intervention
to help reduce specific leisure constraints such as a reduction in functional fitness.
Additionally, yoga shows some promise as a pain management strategy, warranting further
research.
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1. Introduction
Long-term care is an umbrella term encompassing a range of services designed to meet the
needs of older adults who need support for health care or activities of daily living [1, 2]. An
estimated 60% of older adults will need long-term care services at some point in their life [1].
Assisted living facilities (ALFs) are a type of long-term care service designed to promote maximum
autonomy, while offering 24-hour assistance with personal care, limited health care services, and
social and recreational programming [3]. Active engagement in social and recreational activities is
associated with many benefits for older adults, including improved cognition, functional fitness,
mental health, and reduced frailty [4-8]. However, many residents of ALFs do not engage in
recreational programming, especially in physical activity programs [9]. Reasons for low
participation vary [10], and can be viewed through the lens of leisure constraints.
The hierarchical theory of leisure constraints describes three types of sequential factors that
influence a person’s preference and participation in leisure activities [11]. Structural constraints
are environmental factors that impact a person’s ability to participate. Examples of structural
constraints in ALFs include a lack of supplies, inadequate space, inaccessible activities, poor
communication from staff, and low staff support [12]. Interpersonal constraints occur at the level
of interaction between people. Examples of interpersonal constraints in ALFs include perceived
disapproval of family members or other residents [13]. Intrapersonal constraints are the beliefs
and abilities within a person that influence their leisure preferences and participation. Examples of
intrapersonal constraints in ALFs include pain and pain interference (the extent to which pain
inhibits activities), beliefs that activities can be dangerous, and low functional fitness [14-16].
Leisure constraints are encountered hierarchically; intrapersonal constraints are experienced first,
followed by interpersonal constraints. Structural constraints are observed only after intrapersonal
and interpersonal constraints are negotiated [13].
Excessive leisure constraints can limit participation or reduce the benefits of leisure activities
[13]. While leisure constraints are high in long-term care, they may not be inherently negative.
When leisure constraint negotiation strategies are intentional and autonomous, leisure
constraints can promote individuals prioritizing meaningful activities and reducing participation in
less meaningful activities [17-19]. For example, older adults may compensate for declining
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functional ability by adapting activities so they can continue participating in them [20].
Alternatively, they may compensate by discontinuing participation in activities that are less
meaningful to conserve energy and prioritize participation in the most meaningful activities [20].
To this extent, leisure constraints can enhance life if the person has the autonomy to engage in
intentional leisure constraint negotiation strategies [21].
Researchers found a connection between engagement in a yoga intervention and increased
ability to negotiate leisure constraints [22, 23]. Yoga is a gentle practice that includes physical
movement and postures (asana), voluntary controlled breathing (pranayama), and mindful
awareness/meditation (dhyana) [24, 25]. Because yoga can be adapted without changing the core
principles of the activity, it has the potential of being adapted to be accessible for people with
various levels of cognitive and physical functioning [26]. While yoga may improve leisure
constraint negotiation strategies [27, 28], it also benefits specific intrapersonal constraints
including pain intensity and interference [28-30], beliefs regarding physical activity [31], and
functional fitness [32, 33].
Because residents of long-term care facilities have significantly higher pain levels [14], negative
beliefs toward physical activity [34], and lower functional fitness than their community-dwelling
peers [35], they are at risk for continued reductions in activity and functional ability [36]. While
researchers have shown that yoga can improve leisure constraint negotiation strategies and
increase physical functioning for various populations [37-39], these outcomes have not been
tested among individuals participating in yoga in ALFs. Therefore, the purpose of this study was to
evaluate the impact of an eight-week yoga intervention on leisure constraints of residents in ALFs.
The hypotheses are that after the intervention, participants will experience: 1) a reduced impact
of overall leisure constraints; 2) a reduction in pain interference; and 3) an improvement in
functional fitness.
2. Materials and Methods
2.1 Design of the Study
A mixed methods convergent design was used to explore the impact of a yoga intervention on
the leisure constraints of residents of ALFs. In a convergent mixed methods approach, quantitative
and qualitative data strands regarding the same construct are collected concurrently and
independently; data strands are initially analyzed separately and then compared to triangulate
findings. The present study was part of a larger study that explored the outcomes and feasibility of
implementing therapeutic yoga in ALFs [40]. Quantitative data were collected through
psychosocial questionnaires and physical performance measures at baseline (T1) and postintervention (T2). Qualitative data were collected through weekly open-ended questions, and
post-intervention focus groups and semi-structured interviews. This study was approved by a
university institutional review board, and all participants provided informed consent prior to
participation.
2.2 Recruitment
Participants were recruited from four separate ALFs in South Carolina, United States, that had
not offered yoga or other mindfulness-based physical activity in the past five years. The activity
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directors for the respective facilities assisted the principal investigator (PI) in recruiting
participants. The PI explained the intervention and the purpose of the study to potential
participants, obtained informed consent, and conducted a formal eligibility screening.
To be included in the study, residents must have: been a current resident at the ALF, been
willing to provide informed consent, committed to attend the yoga intervention twice a week for
eight weeks, demonstrated no contraindications for physical activity (demonstrated by answering
no to all questions on the Physical Activity Readiness Questionnaire (PAR-Q) [41] or providing
physician approval), and passed a cognitive screener (demonstrated by scoring a three or higher
on the MiniCOG[42]). Residents were excluded if they were: currently enrolled in another study,
were planning to leave the facility in the next 10 weeks, had a diagnosis of dementia, had
scheduled surgeries or other invasive medical treatments in the next 10 weeks, or required
ventilator assistance to breathe. Although study participants had to meet specific criteria,
residents of the ALF who did not qualify for the study were still able to participate in intervention
sessions. A total of 17 participants were recruited from four different ALFs (n=4, n=4, n=5, n=4).
2.3 Intervention
The intervention was an eight-week chair yoga program, delivered in a group format at each
ALF twice a week by a Certified Yoga Therapist (C-IAYT). Session length averaged 48 ± 6 minutes.
The yoga intervention was adapted by the PI (a C-IAYT) from evidence-based sequences that had
previously been used with older adults (see Table 1 for list of postures) [32, 43, 44]. Each
intervention session included postures (asanas), mindfulness practice (dhyana), breath practice
(pranayama), intention (mantra), and a final resting pose (savasana). As the yoga practice
progressed, the physical postures and general sequence remained consistent, while the intention,
mantra, breath practice, and focus of the practice advanced (see Table 2 for weekly progression).
A member of the research team documented any deviations from the planned sequence or
modifications and the justification for the change in field notes. Treatment fidelity was observed
either in person or through video observation and recorded on a fidelity checklist.
Table 1 Sequence of postures in the yoga practice.
Yoga component
Grounding

Physical benefit
Stimulates parasympathetic nervous system
Improves body awareness

Duration
2 minutes

Mantra

Regulate heart rate
Releases endorphins
Provide a focal point for meditation
Improved concentration

Pranayama practice

Regulate blood pressure, activate parasympathetic nervous system. Reduce 1 Minute
anxiety.

Warming sequence

Increasing blood flow to muscles and joints,
boosts production of synovial fluid. fascial 16 Min
release

1 Minute
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Moving
midline

across

the Improves interoception perception of the
6 min
body in space
Increase muscle strength
Asanas for strength and
Increase flexibility of muscles, ligaments and 31 min
flexibility and balance
tendons
Improve focus
Reducing stress/anxiety
Increase pain tolerance
Improve interoceptive awareness
Improve social connection

Meditation
Resting pose
Moment of connection

6 min
1 min
1 min

Table 2 Weekly progression of yoga practice.
Pranayama
Practice
Ujjayi
Ujjayi

Week

Mantra

1
2

I feel safe moving my body
I find joy in moving my body.
I feel powerful moving my
body. I feel joy in my
Kapalabhati
accomplishments

3

Chakra

Baddah konasana
Pelvic tilts

Root
Sacral

Navasana

Solar

Gomukhasana/ Cactus
Heart
arms
Bhramari breath with
Throat
intuitive movement
Moving eyes side to
nasal
side, opening one eye at
Third eye
a time.

4

I feel worthy of love

Heart charging

5

I speak from my heart

Sighing

6

I see what matters most

Alternate
breathing

7

My life has a higher purpose

8.

Asana

Alternate nasal
Tadasana
Crown
breathing
Breath
with
I find peace in movement
Utthita Tadasana/Sun Sushumna
alternating palms
and stillness
salutation
nadi
up.

2.4 Data Collection
Based on the leisure constraints framework [11], the most common leisure constraints that
occur within ALFs were measured using both quantitative and qualitative approaches. Participants
met with the PI before the first day of the intervention to provide demographic information and
complete baseline psychosocial questionnaires and physical performance measures. Following the
eight-week intervention, a member of the research team re-administered the psychosocial
questionnaires and physical performance measures. Qualitative data (semi-structured interviews
and focus groups) were collected after the intervention.
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2.4.1 Demographics
Researchers collected demographic information, including age, gender, marital status, race,
education level, general health information, previous yoga experience, and length of time living in
an ALF at baseline. Additionally, participants’ provided information regarding their recreation and
leisure engagement, including the frequency and duration of activities at pre- and post-testing.
2.4.2 Psychosocial Questionnaires
Participants completed psychosocial questionnaires to assess their perspectives of leisure
constraints. The questionnaires included assessment for overall leisure constraints to physical
activity, as well as the specific intrapersonal leisure constraint of pain intensity and interference.
2.4.3 Leisure Constraints Scale
This 20-item self-report instrument assesses perceived structural, interpersonal, and
intrapersonal constraints to physical activity [22, 45]. Participants were asked to rate the extent to
which they agreed with statements regarding leisure constraints using a five-point scale ranging
from one (strongly agree) to five (strongly disagree). Sample statements include “I’m too tired,”
“I’m afraid of getting hurt,” and “it’s not important for me to be physically active.” Potential scores
range from 20-100 with a higher score indicating higher levels of leisure constraints.
2.4.4 Pain, Enjoyment, General Activity Scale (PEG)
The PEG scale is a brief three-item measure of the impact of pain in daily life [46]. It asks
participants to rate their pain intensity and interference on a scale from zero (no pain or no
interference) to 10 (pain as bad as I can imagine or complete interference) [46]. Total scores range
may from 0-30, and higher scores indicate higher pain intensity and interference.
2.4.5 Performance Measures
The present study evaluated functional fitness (fitness needed to engage in daily activities
including strength, flexibility, and balance) using all of the seated assessments from the Senior
Fitness Test manual [47], as well as a measure of sitting balance and trunk stability [48]. These
measures are widely used in long-term care and are considered appropriate in both task and
instruction for this population [35].
2.4.6 The Chair Sit and Reach Test
The Chair Sit and Reach Test measure assesses lower body flexibility. Participants sit in a chair,
extend and straighten one leg, flex the foot, and reach toward their toes with extended fingers
[49]. The distance between fingers tips and toes is measured and recorded to the closest half-inch;
if participants cannot reach their toes, it is recorded as a negative number, and if the participant
reaches past the toes, the distance is recorded as a positive number. A higher score indicates
higher lower body flexibility.
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2.4.7 The Back-Scratch Test.
The Back-Scratch Test assesses the flexibility of the upper extremities [47]. Participants reach
one arm overhead and bend the elbow bringing the fingers down the spine while the other arm
wraps around the back, and the fingers of opposite hands reach toward each other. The distance
between the fingertips of the two hands is measured and recorded to the closest half-inch; a gap
between the fingertips is recorded as a negative number, and overlap is recorded as a positive
number. A higher score indicates higher upper body flexibility.
2.4.8 Arm Curl Test
The arm curl test assesses upper body strength [47], and upper body endurance [50, 51]. The
test is administered by counting the number of bicep curls participants can complete within 30
seconds [47]. Traditionally a five-pound weight (women) or an eight-pound weight (men) is used;
however, in this group, all participants felt using the weight was too challenging and chose to
complete the measure with no weight. A higher number of completed bicep curls indicates greater
upper body strength and endurance. Since no weight was used, only endurance will be attributed
in this study.
2.4.9 Function in Sitting Test
This 14-item performance measure assesses sitting balance and trunk stability, including
sensory, motor, proactive, reactive, and steady-state balance factors [52]. Participants are asked
to complete a series of tasks while sitting, such as leaning to one side, reaching out for an item,
and scooting back on a chair. Possible scores range from 0-56 with a higher score indicating
greater trunk stability. A change in score of 6.5 or more is considered a minimal clinically
important difference [48].
2.4.10 Qualitative Data Collection
Each week, participants were asked if they had practiced yoga outside of the group
intervention. If they answered affirmatively, they were asked to describe their independent yoga
practice. After the completion of the eight-week intervention, the PI conducted semi-structured
interviews with each participant that began with open-ended questions about how the participant
perceived the impact of yoga, followed by probes as needed to address pre-determined constructs
(i.e., structural, interpersonal, and intrapersonal leisure constraints, pain, and functional fitness)
related to the leisure constraints model [11]. Interviews consisted of nine questions and lasted
approximately 20 minutes. Additionally, to minimize social desirability bias, a member of the
research team who had not been involved in implementing the intervention conducted a focus
group with the participants at each research site. Focus groups lasted approximately 30 minutes
and ranged from three to four people in each group. Interview questions were focused more on
individual leisure constraints, while focus groups focused on the impact of yoga.
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2.5 Data Analysis
2.5.1 Quantitative Analysis
IBM SPSS Statistics for Windows, version 24 (IBM Corp., Armonk, N.Y., USA) was used to
analyze quantitative data. Descriptive statistics were computed for all demographic variables,
psychosocial questionnaires (Leisure Constraints Scale, PEG), and functional fitness measures
(Chair Sit and Reach Test, Back-Scratch Test, Arm Curl Test, Function in Sitting Test). A Shapiro-Wilk
test was used to assess normality, and a Kolmogorov-Smirnov test was used to determine if the
distribution was normal or non-normal. Hypothesis testing was conducted using either the paired
t-test or the Wilcoxon signed-rank test based on the distribution. While a Bonferroni correction
would typically be applied for the multiple functional fitness measures related to the third
hypothesis, because of the small sample size and exploratory nature of the research, no
corrections were made, and the significance value remained at the p=.05 level for all measures.
Percent change was calculated for each measure between T1 and T2 (percent change=(T2-T1/T1) x
100)).
2.5.2 Qualitative Content Analysis
Data from semi-structured interviews and focus groups were transcribed verbatim, and each
participant was assigned a pseudonym of their choosing. Directed content analysis [53] based on
the leisure constraints framework [11] was conducted using NVivo 12 software. First, the text that
fit with pre-determined codes of leisure constraints was coded as leisure participation, pain or
pain management, and functional fitness (strength, endurance, flexibility). Text that did not fit in
one of the pre-determined codes was set aside and analyzed later to determine if it represented a
new category or if it fit as a sub-category for a pre-determined code. Coded text was analyzed to
ensure it accurately fit the pre-determined themes, and themes were adjusted as needed.
Throughout the research process, the PI engaged in bracketing to identify preconceptions about
yoga and older adults and ensure trustworthiness by bracketing bias and focusing the research on
participant perceptions. Additionally, an external auditor independently reviewed the qualitative
data to ensure the accuracy of the analysis. There was a 95% concurrence between coded themes.
Themes that were different were discussed until a consensus was reached.
2.5.3 Integrating Data Strands
Quantitative and qualitative results were compared to determine if quantitative and qualitative
and results indicated the same results (convergent results) or if results were contradictory
(divergent). Member checking occurred after the initial data analysis. Participants were given a
written summary, and a brief in-person presentation of the integrated findings. Seventy-three
percent of the participants attended the in-person presentation and gave verbal feedback
confirming the findings accurately reflected their perceptions. Additionally, to minimize social
desirability bias, participants were provided an anonymous feedback form to indicate if they
agreed, partially agreed, partially disagreed, or disagreed with the findings, and they had the
opportunity to write feedback. All participants in attendance indicated they agreed, and did not
provide additional feedback.
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3. Results
Overall, results indicated improvements in overall leisure constraints, pain management, and
physical fitness. On average, participants attended 75% of the intervention, and there was an
11.76% attrition rate due to death and hospitalization.
3.1 Demographics
There were 17 residents initially enrolled in the study, and 15 who completed the full
intervention. However, some measures had a smaller sample: four participants were unwilling to
complete the Leisure Constraints Scale survey, and three participants were unable to complete the
Back-Scratch Test due to self-reported shoulder pain/injury. The 15 participants who completed
the full intervention had lived in the ALF for a mean of 1.5 ± 1.6 years and had a mean age of 82.94
± 9.01 years. There were 13 females and two males, all of whom identified as Caucasian, and none
of whom reported previous yoga experience. Results are reported according to the pseudonyms
participants chose. There was one adverse event during the intervention: a participant left early
complaining of shoulder pain, but insisted it was due to a past injury and not yoga. There were no
long-term consequences and the participant returned to the next yoga session.
3.2 Leisure Constraints
The first hypothesis was that participants would experience a reduction in constraints to leisure.
A paired t-test revealed no significant changes in self-reported leisure constraints (Leisure
Constraints Scale (t(10)=.694, p=.504)) from T1 to T2. There was over a 5% improvement,
indicating a trend of improvement for constraints to physical activity (see Table 3 for a complete
report of the percent changes).
Table 3 Pre and post-test outcome measures compared with qualitative results.
Measure

Construct

T1 Mean T2 Mean
p-value
± SD
± SD

Percent
Change

Qualitative
Results

Leisure
Constraints
Scale (n=11)

Leisure
constraints

44.09
12.49

± 41.64
16.87

±

.504

-5.56
(improved)

Divergent

2.80
1.97

± 2.60
2.55

±

.737

-7.69
(improved)

Divergent

± -0.55
4.13

±

*.014

+83.5
(improved)

NA

Pain,
Enjoyment,
General
Pain
Activity Scale
(PEG) (n=15)

*Chair Sit and Functional
Reach
Test fitness: Lower -3.35
(n=15)
body
4.38
flexibility

Page 9/18

OBM Geriatrics 2020; 4(4), doi:10.21926/obm.geriatr.2004135

*Back Scratch Functional
Test
fitness: upper -10.02 ± -5.65
(n=12)
body
5.71
6.86
flexibility

±

Functional
fitness: Upper 12.80
body
2.60
endurance

± 20.73
5.37

±

*Function in
Functional
Sitting
Test
49.80
fitness: Trunk
(n=15)
5.52
stability

± 54.47
2.39

±

*Arm Curl Test
(n=15)

*.026

+43.7
(improved)

NA

*.000

+61.95
(improved)

Convergent

*.003

+9.38
(improved)

Convergent

*Indicates a significant change from pre- to post-test.

3.2.1 Qualitative Results
Improved engagement in activities was the first category that supported from the qualitative
data. During the focus groups, participants identified activities that yoga had positively impacted.
Participants identified that they experienced improvements in walking, activities of daily living
(ADLs), housework, and sleeping. Anna discussed increased participation in physical activity, saying,
“I’m walking more than I used to”. Alletta addressed how the intervention impacted her ADLs,
saying, “…getting around and doing what I’ve got to do in my room…taking a bath and stuff like
that…I think it helped me do that….”. Charles described how he used the meditation and
grounding components of the yoga group to help him sleep: “…it helps me to sleep…I start with my
head and say you can relax now, then move to my stomach…then my eyes…that's how I put myself
to sleep”. Participants reported using neck stretches, grounding movements, breathing, and
repeating the mantra to assist in completing various activities ranging from putting clothes away,
getting ready to stand up out of a chair, or getting ready to sleep. Thus, the quantitative and
qualitative results were convergent; we fail to reject the null hypothesis for H1, and qualitative
results did not convey a strong increase in physically active leisure, though participants did report
improvements in engagement in other activities.
3.3 Pain Interference
The second hypothesis was that participants would experience a reduction in pain interference.
A paired t-test revealed no significant changes in self-reported pain interference PEG (t(14)=.342,
p=.737) between T1 and T2. Percent change showed a 7.69% improvement.
3.3.1 Qualitative Results
Participant data aligned with the a priori code pain management during directed content
analysis. Though not all participants mentioned pain directly, specific conditions such as
neuropathy, arthritis, and tight muscles were all coded as pain management. For example, Charles
described using yoga to reduce pain, saying, "I have neuropathy. Rocking [my] feet helps relieve it".
Diane explained using the mantra to help move throughout the day despite being in pain, saying,
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“…yeah, there's one day I came in, and I was really hurting…but then I said the mantra ‘I feel peace
moving my body’ and when I said the mantra, it helped me get through my pain....”. Bobbie
discussed the impact of stretching on relieving neck pain, saying, “...I felt tension in my neck…it
actually felt better when we were doing it [yoga]” Quantitative and qualitative results were
divergent; we fail to reject the null hypothesis, but qualitative findings indicate that yoga was used
at times as a pain management strategy that had the potential to reduce pain interference.
3.4 Functional Fitness
The third hypothesis was that participants would experience an improvement in functional
fitness. A Shapiro-Wilk test revealed a normal distribution for both pre-and post-test Chair Sit and
Reach Test measures, a skewed distribution for the pre-test Back-Scratch Test, a normal
distribution for both pre- and post-test arm curl test, and a skewed distribution for the post-test
Function in Sitting Test. A paired t-test revealed significant improvements in lower body flexibility
as measured by the Chair Sit and Reach Test (t(14) =-2.799, p=.014). Wilcoxon’s signed-rank test
was used to examine upper body flexibility as measured by the Back-Scratch Test between preand post-test, and a significant difference was found (Z =-2.227, p =.026). A paired t-test revealed
significant improvements in upper body strength as measured by the arm curl test (t(14) =-4.811,
p = .000). Finally, a Wilcoxon’s signed-rank test revealed a significant improvement in seated
balance and trunk stability as measured by the Function in Sitting Test (Z = -2.945, p = .003). Four
participants demonstrated a minimal clinically important difference in seated balance and trunk
stability. Percent change calculations indicated positive trends for all measures (see Table 3).
3.4.1 Qualitative Results
Participant data aligned with the category of physical functioning. The a priori category of
functional fitness was supported by the data, but additional codes emerged that included
improved physical functioning beyond functional fitness. When asked to identify any changes they
noticed during the intervention, many participants discussed items related to enhanced physical
functioning that included functional fitness, as well as cognitive functioning and respiratory
functioning. For example, Abigail said, “You know it’s hard for me to get up and stand on my leg. It
seemed like it [yoga] helped me be able to get up better and stand on my leg. It seemed like [my
leg] got stronger”. Don, discussed perceived improvements in cognitive functioning, saying, “My
brain works better”. Bobbie indicated an improved ability to breathe, saying, “It’s helped my
breathing, I noticed that”. Qualitative and quantitative results appear to be convergent for
physical fitness broadly. Based on the scores on the physical performance measures, we reject the
null hypothesis for upper body strength, trunk stability, and lower body and upper body flexibility.
However, the qualitative results indicated that participants noticed some general areas of
improvement in physical functioning that were measured quantitatively (e.g., respiratory
functioning and cognitive functioning).
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4. Discussion
The purpose of this mixed-methods study was to evaluate the impact of an eight-week yoga
intervention on leisure constraints in ALFs. Results were divergent regarding overall self-reported
leisure constraints and pain and were convergent for functional fitness.
Participants did not demonstrate a significant reduction of overall structural, interpersonal, and
intrapersonal constraints as measured by the Leisure Constraints Scale post-intervention. One
explanation for the lack of change is that those who enrolled in the study already had relatively
low levels of leisure constraints so there may not have been room for improvement on the items
measured. Alternatively, it may have been that the scale did not adequately capture the leisure
constraints of ALF residents. For example, participants reported increased participation in walking
and a notable improvement in their ability to engage in and complete housework and ADLs, yet
these were not the activities targeted by the questionnaire. While housework and ADLs were not
the physical activities specifically targeted by the quantitative measure, past research
demonstrates that housework is the primary physical activity through which female older adults
reach recommended levels of physical activity [54]. Additionally, while housework is excluded as a
leisure activity by some definitions of leisure, there have been reports of individual viewing
activities such as housework and ADLs as leisure based on their perceived freedom during the
activities [55-57]. Past studies have demonstrated yoga leads to a reduction of leisure constraints
or an improvement in leisure constraint negotiation [23, 58], and the present study corroborated
these findings; participation in walking, housework, ADLs, and sleeping, was improved. Though
some of these activities may or may not be considered leisure activities, perhaps a broader
measure is needed to assess leisure constraints for older adults who reside in ALFs. Additionally,
participants requested written materials be provided so they could practice the sequence on their
own. Potentially, providing participants with more resources to practice independently could lead
to stronger outcomes.
Quantitative measures did not show significant changes in pain intensity or pain interference,
potentially because participants did not endorse high levels of pain at baseline (2.8 on a scale of 010). However, qualitative results diverged from quantitative results. Participants reported they
used yoga to relieve tension, relax tight muscles, stiffness, and reduce neuropathy that interfered
with sleep and other activities. Even though reported pain intensity and interference were not
high at T1, qualitative data indicates that yoga was used as a self-management strategy to
continue to engage in activities despite the pain that was present. Participants may already
reinterpret pain as sensations as part of a pain management strategy, and thus reported low levels
of pain when given the scale, but discussed specific sensations in response to open-ended
questions. Another explanation could be that participants tried to avoid getting pain medication
by reporting low levels of pain. Other researchers have demonstrated that nurse-led
strengthening and stretching exercises were effective self-management strategies for individuals
experiencing pain in long-term care [59]. The present study indicates that yoga may be used as a
self-management strategy or, in other words, as a leisure constraint negotiation strategy in
response to pain as a leisure constraint. Some research indicates that increased awareness of
body sensations can concurrently lead to an increased awareness of pain [60], but qualitative data
did not suggest an increased awareness of pain in the present study.
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The present study reveals a significant improvement in functional fitness between T1 and T2 for
lower-body flexibility (as measured by the Chair Sit and Reach Test), upper body flexibility (as
measured by the Back-Scratch Test), upper body endurance (as measured by the Arm Curl Test),
and trunk stability (as measured by the Function in Sitting Test). Qualitative data indicated that
participants perceived an improvement in overall physical functioning, including improved
strength, increased flexibility, greater ability to breathe, and better endurance. Many past studies
have demonstrated the impact of yoga on improving the functional fitness of older adults and
people with chronic illness [32, 44, 61], and this study demonstrates functional fitness outcomes
are salient in the ALF context. Past research indicates functional fitness is correlated with
autonomy in completing ADLs [62]; thus, changes in functional fitness may have influenced the
changes in housework and ADLs discussed above.
5. Limitations
As with all research, this study had several limitations. First, the sample was a small selfselected sample, who may have had qualitatively different attitudes towards exercise or yoga than
those who declined participation; as such, the results cannot be generalized, and the outcomes
cannot be attributed solely to yoga. Second, there were limitations with the measures for both
overall leisure constraints (Leisure Constraints Scale), upper body flexibility (Back-Scratch Test),
and upper body endurance (Arm Curl Test). The items on the Leisure Constraints Scale are written
for people living in the community, and the four participants in this study who did not complete
the Leisure Constraints Scale stated they did not think the items applied to them. It is unknown if
there were any crucial differences with those participants that would have changed the results.
The Back-Scratch Test was difficult for people to complete who had shoulder surgery, arthritis, or
shoulder pain, and three people did not complete the measure due to pain. The weight specified
for the Arm Curl Test was too heavy for participants in this setting to use. In this sample, all
participants declined using a weight of any kind, indicating they experienced shoulder pain with a
heavier weight. Because this population was not able to complete the arm curl test according to
the protocol, normative data or minimal clinically important difference were not able to be
interpreted. Finally, because the intervention was offered at ALFs, the yoga sessions were opened
to those who were not enrolled; at times non-participant residents caused distractions during the
session, which may have participant experience and ultimately impacted outcomes.
6. Implications for Future Research
For future research on leisure constraints, we recommended that researchers use or develop a
more appropriate scale specific to long-term residential settings. Structural, interpersonal, and
intrapersonal constraints should still be evaluated, but the wording could be modified to reflect
long-term care facilities rather than community facilities. Future research on leisure constraints in
this setting might observe and record the actual activity participation in other exercise and
physical activity groups by conducting a chart review instead of relying on self-reports.
Improvements in functional fitness were observed, and it is recommended to conduct further
evaluation with a larger sample size and an active control group to determine if outcomes of yoga
participation differ from outcomes of other physically active interventions.
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7. Conclusion
The results of this study indicate that yoga may be a useful intervention for practitioners to
implement to promote involvement in additional activities. Results also indicate a yoga
intervention may help manage pain, and in improving aspects of physical functioning.
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