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Abstract
Neuroimaging evidences point to the role of hyperarousal in the pathophysiology of
insomnia. While actual treatments fail to directly target brain hyperarousal, emergent
complementary therapies known as neuromodulation techniques aim to improve sleep in
people with insomnia by targeting irregularities in their brain activity. In this paper, we
narratively review the most relevant studies reporting the application of neuromodulation
techniques to improve sleep in individuals with insomnia. Using a non-systematic approach,
we retrieved relevant literature across health-related bibliographic databases. Studies were
included if they specifically assessed the effects of a neuromodulation technique on sleep in
a sample of patients with insomnia. Three studies on transcranial direct current stimulation
(tDCS) and six studies on repetitive transcranial magnetic stimulation (rTMS) were retained.
No study on transcranial alternating current stimulation (tACS) was found. Preliminary data
on tDCS in a sample of individuals with insomnia shows that targeting frontal regions may
have a positive impact on sleep. Findings of rTMS studies, especially 1-Hz low-frequency
stimulation, suggest that it improves objective and subjective sleep in individuals with
© 2020 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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insomnia. Nonetheless, in both neuromodulation techniques, significant variability was
found between stimulation parameters, study samples, and sleep outcomes. Although
evidence on the impact of neuromodulation for insomnia remains scarce, recent data
suggest it may have a sleep-deepening effect. Based on this review, and the limitations
indicated by authors of included studies, we urge researchers to promote this field of
research by testing different stimulation parameters, replicating already existing protocols, or
adding standardized sleep-related outcomes.
Keywords
Repetitive transcranial magnetic stimulation; transcranial direct current stimulation;
transcranial alternating current stimulation; insomnia; brain stimulation

1. Introduction
Insomnia is an important health issue [1], afflicting approximately 10% of the general
population [2], and is associated with daily cognitive impairments (e.g., memory/attention deficits)
[3] and higher rates of depression and anxiety [4]. The 5th edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) [5] defines insomnia as a difficulty in initiating or maintaining
sleep which is present at least three times a week in the past three months based on subjective
reports [5]. It can present itself alone or in comorbidity with another health disorder (mental,
physical, or sleep-related). Consensus is emerging in the scientific community that insomnia should
only be diagnosed when an individual has adequate opportunity for sleep [6]. Conversely, sleep
deprivation, defined as obtaining inadequate sleep to maintain adequate daytime alertness, is
thought to have different causes and consequences [7, 8].
Many studies of insomnia disorder point to prevalent signs of hyperarousal [9-12]. However,
inconsistencies can be found in neuroimaging findings in regard to this hyperarousal. For example,
Nofzinger and colleagues [13] used [18F] fluorodeoxyglucose (FDG) positron emission tomography
(PET) to assess cerebral glucose metabolism in patients with insomnia and healthy subjects. Their
results suggest a failure in the normal decline of glucose metabolism from wake to sleep state in
individuals with insomnia. In other words, hyperarousal (i.e. increased glucose metabolism) in
insomnia seems to remain present even during sleep. On the other hand, using a combination of
polysomnography (PSG) and single-photon emission computerized tomography (SPECT) scan to
assess and detect irregularities in cerebral blood flow, Smith and colleagues [14] have previously
observed a state of hypoarousal during the first non-rapid eye movement (NREM) period across
several brain regions in five patients with insomnia. However, as authors suggested, follow-up
studies using various points across the NREM sleep cycle are still needed to evaluate how
deactivation of structures possibly associated with slow wave sleep can be linked to hyperarousal.
Recently, in light of the hyperarousal theory, researchers found that difficulty in falling asleep was
associated with greater functional connectivity between primary sensory and supplementary
motor regions as measured by resting-state functional magnetic resonance imaging (fMRI) [15].
Overall, although discrepancies have been found (e.g. increased glucose metabolism; NREM
cerebral blood blow hypoarousal), most studies report an insomnia-specific state consistent with
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hyperarousal, usually associated to some extent with insomnia symptoms.
Individuals with insomnia also exhibit other neurobiochemical peculiarities as measured in
neurophysiological and neurobiological studies. A structural neuroimaging synthesis by Riemann et
al. [16] revealed a reduction in gray matter volume in several brain regions such as the medial
frontal lobes, the dorsolateral prefrontal cortex, the parietal cortex and the anterior cingulate
cortex. Research also shows that the decrease in bilateral hippocampi grey matter volume seems
to be predominant in insomnia [17-19]. To this end, a study found that individuals with insomnia
presented impaired memory and frontal lobe function, which eventually may be a contributing
factor to the reduction in hippocampal volume [17]. Using fMRI, Santarnecchi et al. [20]
demonstrated that poor sleep quality can induce a variety of changes in patients with sleep
disorders [21-24], such as hypoactivation (i.e. decreased blow flow) in fronto-subcortical networks
[25], associated with attention and memory impairments. An EEG study by Corsi-Cabrera et al. [26]
also revealed that individuals with insomnia presented impaired frontal deactivation and
disengagement of brain regions involved in executive control, attention, and self-awareness. This
impairment in frontal control can be seen as a default in the ‘top-down’ (i.e.
cortico-thalamo-cortical feedback loop) pathway of sleep-wake regulation. Using a transcranial
magnetic stimulation (TMS) protocol, i.e. a technique used to assess brain physiology, van der Werf
and colleagues [27] suggested that intracortical excitability might be a sustainable trait of
individuals with insomnia. These authors delivered short-lived pulses of a strong magnetic field
over the scalp of 16 individuals who were assigned either to Cognitive Behavioural Therapy for
Insomnia (CBT-I) or a waitlist control group. Pre- and post-treatment results showed that even if
subjective sleep onset latency (SOL) decreased and sleep efficiency (SE) increased, an increased in
absolute excitability remained after treatment [27].
Thus, hyperarousal (and possibly increased excitability) remains a core component of insomnia
and is thought to play a key role in its pathophysiology [28]. This can be observed clinically, in
individuals with insomnia, as a cognitive focus on the insomnia and rumination about their sleep
complaint [28]. Thus, clinical guidelines suggest that psychological treatment such as CBT-I, which
aims at targeting dysfunctional cognitive beliefs and help individuals in enhancing their sleep
hygiene while avoiding behaviors keeping them from sleeping well (e.g. drinking coffee before
bedtime, etc.), should be used as first-line treatment whereas pharmacological treatments should
be considered as second-line treatments [6]. Indeed, the American College of Physicians (ACP)
actually recommends CBT-I as the initial treatment for chronic insomnia disorder [29].
Pharmacotherapy may be used on a short-term basis in shared decision making with the patient if
the first-line treatment cannot be offered [6]. It should be considered only as an adjunct to CBT-I,
and not the treatment of reference, for patients with insomnia disorder. To compensate the
limitations of both pharmacological treatment (e.g. tolerance, adverse effects, and rebound
insomnia after discontinuation) [30] and CBT-I (e.g. variability in sleep restriction therapy
procedures) [31], complementary therapies have emerged in the aim of improving objective and
subjective sleep quality and quantity in people with insomnia.
The term “non-invasive brain stimulation” (NIBS) has been coined to describe devices inducing
electrical stimuli on the brain. Such methods are known for their role in modulating cortical
excitability. Based on a NIBS umbrella model published by Liew and colleagues (2014) [32], there
are two categories of NIBS: Transcranial Electric Stimulation (TES) and TMS. TMS techniques such
as single-pulse or paired-pulse TMS can be used to assess brain physiology while other TMS
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techniques are rather known for their neuromodulation role: low or high-frequency repetitive TMS
(rTMS), and patterned rTMS, also known as continuous or intermittent theta-burst stimulation
(TBS).
On the other hand, TES techniques, used for their neuromodulation role, are subdivided into
transcranial direct current stimulation (tDCS), transcranial alternating current stimulation (tACS)
and transcranial random noise stimulation (tRNS). Although many techniques emerged in the last
decades, tDCS, tACS, and rTMS received their share of empirical findings in sleep or sleep
disorders.
The tDCS technique is a non-pharmacological treatment approach that offers the possibility of
modulating cortical activity, which allows researchers and clinicians opportunities to target certain
areas of the brain without undesirable effects [33, 34]. This technique is particularly interesting as
it can lead to changes in brain activity in a non-invasive, safe and painless way [35]. Likewise, tACS
aims at interfering with ongoing oscillations in the brain [36]. It is believed to impact neuronal
membrane potentials by oscillatory electrical stimulation with specific or random frequencies and
to interact with ongoing rhythmic cortical activities during sensory processing or cognitive
processes [36, 37]. Lastly, rTMS is another method of stimulating the brain with little or no pain at
the surface [38-40]. With rTMS, a magnetic field is generated with a magnetic coil placed above
the scalp and the induced electrical stimulus activates neural elements in the cortex or subcortex
white matter [40, 41]. Ultimately, changes in excitability and activity in neurons and cortex have a
central role in sleep [42]; tDCS, rTMS and tACS could be promising approaches for the treatment of
various sleep disorders such as insomnia.
In our paper, we review the most relevant studies reporting the application of neuromodulation
techniques (rTMS, tDCS, tACS) to improve sleep in individuals with insomnia. Although other TMS
(e.g. TBS) and TES (e.g. tRNS) neuromodulation techniques may be relevant, these will not be the
focus of this paper. Thus, we aim at providing a comprehensive perspective of the efficacy of
neuromodulation and of parameters used in the past and still currently used.
2. Materials and Methods
This narrative review is not intended to be a systematic review. Therefore, we did not use a
systematic approach. However, we retrieved relevant literature across the following electronic
bibliographic databases: Cochrane Central Register of Controlled Trials (CENTRAL), PubMed,
EMBASE, PsycINFO, and Web of Science (WoS). The terms “rTMS” (or: repetitive transcranial
magnetic stimulation), “tES” (or: “transcranial electrical stimulation”), “tDCS” (or: “transcranial
direct current stimulation”) or “tACS” (or: “transcranial alternative current stimulation”) were
combined with “insomnia” using the “AND” operator. For each concept, we combined synonyms
and Medical Subject Headings terms with the “OR” operator. Also, we performed a manual search
of the reference lists of all relevant articles to identify potential studies for inclusion. Note that we
limited our search to NIBS techniques categorised as “neuromodulation” techniques by Liew et al.
[32]. Furthermore, a quick search using the terms “tRNS” (or: “transcranial random noise
stimulation”) and “TBS” (or: theta-burst stimulation), combined with “insomnia” using the “AND”
operator, did not generate additional results.
We included studies assessing the effects of a neuromodulation technique (tDCS, tACS, rTMS)
on the sleep of individuals suffering from insomnia. All sleep-related outcomes were included in
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our review, such as measures of objective (PSG) and subjective (sleep diaries, questionnaires) sleep
architecture, as well as electroencephalography (EEG) and neuroimaging findings, when available.
Because this field of research is not broad and we aimed to identify all relevant studies regardless
of their publication type, we retained relevant conference and poster abstracts, even though they
are usually excluded in reviews. Thus, we included three studies on tDCS (2 articles and 1 poster
abstract), none on tACS, and six on rTMS (5 articles and 1 poster abstract).
3. Results
3.1 Transcranial Direct Current Stimulation (tDCS) & Insomnia
tDCS is a non-invasive, painless, modality of brain stimulation, which modifies the "excitability"
of cortical tissue following the application of weak direct current via electrodes [43]. tDCS uses a
constant, low intensity current, delivered to a region or cerebral network of interest through two
electrodes placed over the head [44]. Currently, researchers often report results of two types of
stimulation with tDCS: “anodal” and “cathodal” stimulation. Anodal stimulation acts to excite
neuronal activity while cathodal stimulation inhibits or reduces neuronal activity. The current flows
from the anode to the cathode. While the cortical tissue underlying the anode (positive electrode)
becomes depolarized and therefore more excitable; areas below the cathode (negative electrode)
become hypopolarized and therefore less excitable. The magnitude of such membrane polarization
changes is not sufficient in itself to directly trigger neurons [45]. Indeed, it can be used to
manipulate the membrane potential of neurons and modulate spontaneous firing rates [44].
However, tDCS is insufficient on its own to discharge resting neurons or axons [46]. Still, its
neuromodulating role may be of use to support the activation of the ‘top-down’ pathway of
sleep-wake regulation, known to be impaired in insomnia.
A sub-type of tDCS has been in emergence in the last decade: slow oscillatory-tDCS (so-tDCS).
While it is essentially a tDCS protocol, others may argue that it falls in the range of tACS [47] (see
Section 3.2 for more details on tACS). As indicated by Annarumma et al. (2018) [48], so-tDCS
results in a polarized stimulation which benefits from both the effect of tDCS on cortical excitability
and the synchronizing effect of tACS on the ongoing brain activity. This technique has been shown
to modulate the EEG when it is applied simultaneously with a tACS-like sinusoidal waveform (0.75
Hz) during NREM and rapid eye movement (REM) sleep [49, 50]. It was hypothesized that the
application of so-tDCS would impact the spontaneous oscillatory activity of the stimulated cortical
areas [51]. The rationale is that the generated sinusoidal waveform would be modulated by the
external electric field, thus resulting in greater amplitude.
Results of three relevant studies of tDCS and insomnia are presented below. See Table 1 for
study parameters (description of the sample, stimulation parameters, etc.), and Table 2 for the
specific objective and subjective sleep outcomes of each study, and their principal findings.
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Table 1 Stimulation parameters in studies assessing the impact of tDCS on sleep in a sample of individuals with insomnia.
Author
(year)

Groups

19 patients
with
Frase

insomnia

(2019)

(criteria:

[42]

DSM-5 &
ICD-10)

Age/sex
(insomnia)

Type of stimulator

Anode(s)

Cathode(s)

Stimulus intensity

43.8 ± 15.1

Duration

Conditions

Night 1 = Adaptation,

Anodal = 2 x 13

years

Battery-driven,

min (ISI: 20

(range 20–

micro-processor-controlled

min)

60 years)

CE-certified constant

13 females

current stimulator

and 6

(NeuroConn GmbH;

males

Illmenau, Germany)

Fp1/Fp2

P3/P4

(5 x 7

(10 x 10

cm)

cm)

1mA

Cathodal = 2 x
9 min (ISI: 20
min)

Night 2 = Baseline,
Night 3 = Sham,
(1) Anodal;

Night 4 (1 week apart)

(2) Cathodal;

= anodal;

(3) Sham

Night 5 (1 week
apart)= cathodal

Sham (2 x 10

(Nights 3, 4 and 5:

min)

6 patients
Saebipour

with

(2015)

insomnia

[52]

(criteria:
n/a)

Jung &
Jun (2019)
- Poster
[53]

34 ± 7
years
2 females
and 4
males

Two-channel

1.33s/per cycle (0.75 Hz)

battery-based

1) 0.00-0.33s: 0 to 260 μA

independent and isolated

F3 & F4

Mastoids

2) 0.33-0.66s: 260 μA

synchronized stimulator

3) 0.66-0.99s: 260 to 0 μA

(Hidranco., Tehran, Iran)

4) 0.99-1.33s: 0 μA

Night 1 = Adaptation,
Night 2 = Baseline,

(after
establishment

(1) so-tDCS;

of stage 2 or

(2) Sham

deeper NREM

Night 3 = so-tDCS,
Night 4 (1 week apart)
= sham
(Nights 3 and 4:

sleep)

counterbalanced)
(1) Anodal (n=3);

with
insomnia

counterbalanced)

5 x 5 min

7 patients

Protocol

n/a

n/a

n/a

n/a

n/a

(criteria:
n/a)

n/a

(2) Cathodal
(n=2);

n/a

(3) Sham (n=2)

*DSM-5 = 5th edition of the Diagnostic and Statistical Manual of Mental Disorders; EEG = electroencephalography; ESS = Epworth sleepiness scale; ICD-10 = 10th
revision of the International Statistical Classification of Diseases and Related Health Problems; ISI = inter-stimulus interval; PSAS = Pre‐Sleep Arousal Scale; PSG =
polysomnography; PSQI = Pittsburgh Sleep Quality Index; tDCS = Transcranial direct current stimulation
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Table 2 Sleep outcomes and results from tDCS studies in a sample of individuals with insomnia.
Author (year)

Sleep outcomes

Results

Frase (2019) [42]

Objective: PSG; EEG
Subjective: PSQI; ESS; PSAS;
Schlaffragebogen-A

Non-significant tDCS effect: for all analyses, p > 0.1
- Sleep continuity (SOL, TST, SE, WASO, etc.)
- Sleep architecture (N2, N3, REM sleep)

Objective: PSG
Subjective: Subjective rating of
restorative sleep (Likert scale)

Non-significant tDCS effect (stimulation vs sham):
- Sleep-onset latency (P = 0.45, t5 = 0.818).
- Total sleep period (P = 0.279, t5 = 1.213).
Significant tDCS effect (stimulation vs sham):
- Longer duration of N3: 33 ± 26 min (P = 0.026, t5 = 3.138)
- Shorter duration of N1: 22 ± 17.7 min (P = 0.028, t5 = -3.07)
- Shorter duration of N1 and WASO (together): 55.4 ± 51 min (P = 0.045, t5
= 2.644)
- Increased sleep efficiency (SE): 9 ± 7% (P = 0.026, t5 = 3.13)
- Increased average power at frequencies below 1 Hz after 5 min of
stimulation (P ≤ 0.05; Fig. 5)

Objective or subjective: SE, TST, SOL

Significant tDCS effect (1-month follow-up)
- Increased SE and TST in all patients (100%) of the anodal condition, one
(50%) of the cathodal group, and one (50%) of the sham group
- Decreased SOL in two patients (67%) of the anodal condition, one (50%) of
the cathodal group, and none (0%) of the sham group

Saebipour (2015) [52]

Jung & Jun (2019)
- Poster [53]

*EEG = electroencephalography; ESS = Epworth Sleepiness Scale; PSAS = pre‐sleep arousal scale; PSG = polysomnography; PSQI = Pittsburgh Sleep
Quality Index; REM = rapid eye movement; SE = sleep efficiency; SOL = sleep onset latency; tDCS = transcranial direct current stimulation; TST = total
sleep time; WASO = wake after sleep onset

Page 7/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001001

Note that a group of researchers has published a review of tDCS in the context of sleep and
insomnia [47], focusing on the potential use of tDCS in the treatment of insomnia. Furthermore,
another group recently published a review providing a broad overview of studies in which brain
stimulation has been applied to modulate sleepiness, sleep, and vigilance [48]. Of note, since tDCS
current travels from the anode to the cathode, stimulation is always, technically, “anodal”.
Therefore, cathodal stimulation includes the same electrodes used in the anodal condition,
although they are reversed. For instance, a F3 (anode)-P3 (cathode) anodal montage will become a
P3 (anode)-F3 (cathode) cathodal montage. To avoid further confusion, we will report the original
terms used by the authors in their respective studies.
3.1.1 Frase et al. (2019) [42]
In a within-subject repeated-measures sleep laboratory study, Frase et al. (2019) tested how
bilateral frontal tDCS could influence total sleep time (TST) in 13 patients with insomnia, compared
to sham stimulation (i.e. two blocks of 11 min tDCS with the stimulator fading in and out for 30s
until it reached 1 mA at the beginning and end of each 11 min period with 20 min interval). They
found that neither “anodal” (anodes = Fp1/Fp2 electrode sites in the 10-20 EEG system; cathodes =
P3/P4 electrode sites in the 10-20 EEG system) nor “cathodal” (anodes =P3/P4; cathodes =
Fp1/Fp2) stimulation modified TST. However, compared to cathodal and sham stimulation, they
found that anodal tDCS led to a stronger decrease of TST in 19 healthy controls. Hence, authors
concluded that the tDCS protocol did not modify sleep in patients with insomnia. Indeed,
persistent hyperarousal in patients with insomnia might prevent sleep-promoting effects of
bi-frontal tDCS demonstrated in healthy controls [42].
3.1.2 Saebipour et al. (2015) [52]
In this paper, authors used a so-tDCS protocol. In a sham-controlled experiment (i.e. same
procedure as the active condition) [52], so-tDCS (anodes = F3/F4 electrode sites in the 10-20 EEG
system; cathodes = mastoids) at 0.75 Hz was applied after establishment of stage N2 (i.e. NREM2)
or deeper NREM sleep in 6 patients with insomnia [52]. In terms of sleep architecture, although
sleep onset latency (SOL) and TST did not differ between sham and stimulation, stage N1 (i.e.
NREM1) duration was reduced (22 ± 17.7 min) and stage N3 (i.e. NREM3) duration (33 ± 26 min)
was increased during so-tDCS. Also, sleep efficiency (SE) was reduced in so-tDCS (9 ± 7%).
Regarding EEG power, 5 min of so-tDCS led to an increase in average power at frequencies below 1
Hz, whereas sham did not. Thus, authors concluded that their pilot protocol had a sleep-deepening
effect.
3.1.3 Jung & Jun (2019) [53]
Published recently as a poster abstract, Jung & Jun [53] reported the use of “anodal”,
“cathodal” and sham (i.e. no details) tDCS in a sample of 7 patients with insomnia. They found that
TST and SE were improved with tDCS at 1-month follow-up in more than 50% of their sample in the
“anodal” (2 patients out of 3) and “cathodal” (1 patient out of 2) groups, but not in the sham
group (0 patient out of 2). Their preliminary results suggest that tDCS may indeed be effective in a
sample of individuals with insomnia. Note that the information contained in the abstract did not
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allow us to extract the following information for Table 1: Anode(s), Cathode(s), Stimulus intensity,
Duration, and Protocol. Furthermore, there was no mention whether sleep outcomes (i.e. TST, SE,
SOL) were objective or subjective.
Possibly because frontal cortex impairments are seen in insomnia [17-19], tDCS protocols in the
aforementioned studies mostly targeted frontal regions. However, findings regarding the efficacy
of frontal tDCS are currently inconsistent. While fronto-parietal anodal and cathodal tDCS
montages did not improve sleep in individuals with insomnia [42], a fronto-mastoids so-tDCS
montage had a sleep-deepening effect [52]. These preliminary results suggest that when tDCS is
applied in a sample of individuals with insomnia, sleep parameters are either increased or status
quo. Indeed, no study has shown a deterioration of sleep after the intervention. Thus, until
additional findings on tDCS applied to insomnia are published it may be considered to be
somewhat beneficial at alleviating insomnia symptoms.
The equivocal efficacy of tDCS in insomnia may be the result of largely underpowered effects
due to small sample sizes. Furthermore, one of the main factors that may be contributing to this
reduction in statistical power may lie in the large between-group variation as reported on multiple
occasions throughout the years in the tDCS domain [54-57]. For instance, using a similar
stimulation protocol (motor‐cortical protocol), differences up to 110% [57] and 184% [58] were
reported on the amplitude of motor evoked potentials (MEP). In this case, Nitsche et al. fixed an
electrode over the representational field of the right abductor digiti minimi muscle (ADM) on the
motor cortex and the other electrode contralaterally above the right orbit, using the device at 1
mA for the anodal (11 min) and cathodal (9 min) conditions. In another study using anodal and
cathodal stimulation during 20 minutes over the left primary motor cortex (M1), Tremblay and
colleagues [59] reported one participant with an increased MEP amplitude of 251% (i.e. increased
cortical excitability) and a second subject reporting a 41% MEP amplitude decrease (i.e. decreased
cortical excitability), thus giving grounds to the idea that high variability, in MEP amplitude or any
other related outcome, can be found between groups, and especially within the same individual.
Beyond small sample sizes and inter-subject variability also lies the intra-subject reliability. One
major factor that is overseen in tDCS protocol is hair thickness. In other word, hair is the complete
opposite of a conductive material, it is an insulator. It is suggested to keep the hair dry for better
conductivity [60]. However, the high resistance of conductivity poses a problem in research
settings. To overcome this issue, practitioners often use a large amount of saline water.
Unfortunately, the saline water spread beyond the targeted point of measurement, thus leading
towards unpredictable and undesirable direction [61]. Practitioners, or researchers, should be
aware of these possible confounding factors in light of their significant effect on tDCS results.
Although results regarding the efficacy of tDCS in insomnia are unclear, they remain
encouraging. Still, the exact mechanisms underlying its efficacy for insomnia are still poorly
understood. Several hypotheses in regards to the enhancement of low frequency EEG activity have
been suggested. For instance, targeting the frontal cortex with slow oscillatory stimulation may
enhance the probability of action potentials occurring in prefrontal regions [62]. In other words,
slow wave activity (SWA) may be increased. Low-frequency components in the EEG during NREM
sleep (i.e. SWA) have been hypothesized to play a critical role in the reversion of cortical synaptic
potentiation occurring during wakefulness [63], which is thought as a process through which sleep
facilitates cognitive functions such as memory, learning, and sustained attention [64, 65]. Studies
show that drugs (e.g. GABAA agonist) can induce SWA enhancement [66] and that this SWA
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increase may even be associated with an increased in sustained attention [67]. Thus, the first
hypothesis as to the possible mechanism(s) of action of tDCS (and so-tDCS) is the idea that it
induces the same SWA enhancement as sleep medication may do (without the undesirable
chemical side effects). Notwithstanding, while the anode modulates the activity of the frontal
cortex, the cathode may also induce an effect on the mastoid where it is located. In other words, in
a fronto-mastoid montage for instance, while frontal stimulation may impact sleep, mastoid
stimulation is also thought to have an effect. As such, another interesting hypothesis as to the
efficacy of tDCS on sleep [68] lies in the possible effect of oscillatory stimulation applied to the
mastoids [52]. Stimulation of the mastoid region (located near the ear) has been found to shorten
sleep onset latency [69], leading to the idea that it may facilitate sleep. Additional findings indicate
that stimulating the mastoids may also induce a galvanic response in the vestibular system. This
tDCS-induced galvanic response is thought to mimic to some extent the vestibular impact of
“rocking” on the EEG, hence leading to an increase in SWA [68]. In other words, SWA may be
boosted by the stimulation of vestibular nerves (underneath the mastoid).
3.2 Transcranial Alternating Current Stimulation (tACS) & Insomnia
While electric current in tDCS is considered direct, the generated current in tACS has an
oscillation with a predetermined amplitude and frequency [36, 44]. In tACS protocols, an
alternating current is applied (usually sinusoidal), inducing periodic shifts in the membrane
potential, which leads to periodic alternating depolarizing and hyperpolarizing effects [48]. By a
phenomenon called resonance, stimulation at a given frequency drives the cortical network to
oscillate at the stimulation frequency with a greater amplitude [48].
In our literature search, no study met criteria for tACS besides the so-tDCS protocol of
Saebipour and colleagues [52]. Indeed, their protocol may fit both tDCS and tACS protocols.
Therefore, the very preliminary results suggest that so-tDCS induces a sleep-deepening effect [52].
That being said, we cannot know whether this effect is due to the cortical excitability modulation
of tDCS, the synchronizing effect of tACS or a potentiation of both these effects.
Even though tACS in the context of insomnia has received limited focus, attempts were made to
investigate how it can impact sleep. Although we cannot generalize findings from studies with
good sleepers to a sample of individuals with insomnia, it may be relevant to present relevant
studies in this field. Their results, exclusively based on samples of individuals who did not suffer
from insomnia, are presented below.
Using, tACS, bilateral frontolateral slow waves (0.75 Hz) disrupted low frequency oscillation
generation during an afternoon nap, which was correlated with declarative memory consolidation
disruption [70]. Moreover, bilateral frontal slow wave (0.5-1.2 Hz) tACS led to an increase in slow
wave and high-spindle power, as well as behavioral changes in long-term memory performance
[71]. Lower gamma band (40 Hz) tACS during REM sleep applied on the frontal cortex influenced
ongoing brain activity and induced self-reflective awareness in dreams [72]. In another
experiment, using feedback-controlled 12 Hz tACS stimulation during sleep applied to the frontal
and centro-parietal regions, no significant increase in declarative memory consolidation was found
[73]. However, authors observed increased motor memory consolidation and sleep spindle activity
[73]. Finally, in comparison with sham, bilateral central 14 Hz tACS led to an increased spindle
density in central EEG site (Cz) [74]. However, as indicated by authors, it remains to be investigated
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how this enhancement in sleep spindle density is linked to a deeper sleep consolidation [74].
Overall, results suggest that tACS may have a sleep-deepening effect (i.e. increased sleep spindle
density, increase in slow wave activity) and may play a role in memory performance and
consolidation. Hence, preliminary data suggest that it is beneficial for sleep in healthy individuals.
In aforementioned studies, tACS protocols mostly targeted frontal [70-73] and central [73, 74]
regions. Moreover, stimulation frequencies varied quite a lot. Researchers have targeted slow
waves [70, 71], spindles [73, 74], or gamma activity [72]. The variability of these parameters
renders a difficult interpretation of how tACS actually impacts sleep. However, a consistent finding
is that the use of a specific oscillatory frequency (e.g. 1 Hz) may indeed shape the underlying brain
excitability so that it resonates at the same frequency (e.g. 1 Hz). For instance, because lucid
dreams are generally associated with high-frequency (gamma) activity in the frontal cortex [75],
the induction of self-reflective awareness in dreams using a 40-Hz-oscillation [72] represents a
perfect example of how brain excitability can be trained. Although the results mentioned
previously are interesting, we may not be able to generalize them to a sample of individuals with
insomnia. Thus, knowing that tACS may have a positive impact on sleep (increase in SWA, sleep
spindle density), future tACS studies should specifically target sleep in the context of sleep
disturbances.
3.3 Repetitive Transcranial Magnetic Stimulation (rTMS) & Insomnia
Repetitive Transcranial Magnetic Stimulation (rTMS) is a form of non-invasive brain stimulation
that uses an electromagnetic coil placed on the scalp to create brief magnetic field pulses. Indeed,
the coil generates a magnetic field inducing electrical currents in the underlying brain tissue
beneath it as it passes through the skull [40, 76]. While a single pulse (< 0.5 ms) induces neuronal
effects lasting only a fraction of a second, longer rTMS pulse sequences can cause prolonged
neuroplastic changes that inhibit or excite the activity of the brain [40, 76]. High frequency rTMS
(typically ≥ 10 Hz) generally facilitates activation, whereas low frequency rTMS (usually ≤1 Hz) is
considered "inhibitory" [77].
Our literature review identified six relevant studies of rTMS and insomnia. These studies and
their results are presented below. See Table 3 for study parameters (description of the sample,
stimulation parameters, etc.), and Table 4 for the principal findings regarding the effects of rTMS
on objective and subjective sleep outcomes, as well as cortical excitability. Note that a group of
researchers has published a review of TMS and sleep disorders [78], focusing on the mechanisms
underlying the generation of abnormal TMS measures. Although this fits outside the scope of this
paper, we highlight its relevance to better understand the pathophysiology of sleep disorders,
including chronic insomnia. Another group recently published a protocol for a systematic review on
the effect of rTMS for insomnia [76]. Their results will be of high relevance to the field.
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Table 3 Stimulation parameters in studies assessing the impact of rTMS on sleep in a sample of individuals with insomnia.
Author
(year)

Feng
(2019)
[79]

Jiang
(2013)
[80]

Kunze
(2007)
- Poster
[81]

Groups

32 right-handed
patients with
insomnia
(criteria: ISCD-3)

120
right-handed
patients with
insomnia
(criteria:
DSM-IV)

2 patients with
insomnia
(criteria: n/a)

Age/sex
(insomnia)

Type of stimulator

44.8 years
(25–62)
20 females
and 12
males

Commercially
available magnetic
stimulator (CCY‐IV
model; YIRUIDE
Inc, Wuhan, Hubei
province, China)
with a 70‐mm
figure‐of‐eight coil

rTMS
group:
48.31 ± 8.45
years
24 females
and 21
males

n/a

Rapid 2 rTMS
stimulator
(Magstim, Wales,
UK).

n/a

Stimulation
sites

(1) Left
DLPFC
(2) Right
DLPFC

Right DLPFC

Patient 1:
left DLPFC
Patient 2:
right DLPFC

Stimulation
frequency

Duration

1 Hz
10s (ISI = 2s)

30 min
(15 min
over left
DLPFC, and
15 min
over right
DLPFC)

1 Hz

Patient 1: 10
Hz
Patient 2: 1
Hz

30 min

n/a

Stimulation
Conditions
intensity

Protocol

80% of
rMT:
(resting
motor
threshold)

n/a

1,500 pulses.
The treatment was
applied once a day,
5 days per week
for 2‐week
treatment course
(with 2 days off
each weekend).

80% rMT

(1) rTMS treatment
group (n=40),
(2) medication
treatment group
(n=40): 2 mg
estazolam
(3) psychotherapy
group (n=40): 2-week
cognitive-behavioral
treatment

30 pulses/string,
string interval 2 s,
total of 60 strings,
total stimulation
pulses 1,800.
The treatment was
applied once a day
continuously for 2
weeks.

n/a

Patient 1:
15 sessions of 10
Hz rTMS
Patient 2:
15 sessions of 1 Hz
rTMS.

n/a
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Song
(2019)
[82]

Yu
(2018)
[83]

Zhang
(2018)
[84]

20 right-handed
individuals with
insomnia
(criteria: DSM-5)
and 20 healthy
controls

49.2 ± 9.4
years
8 females
and 12
males

Rapid 2 rTMS
stimulator
(Magstim, Co. Ltd,
UK), with a 70-mm
figure-of-eight coil

Right
posterior
parietal
cortex (P4)

Neiguan
(PC6),
Shenmen
(HT7), and
Sanyinjiao
1 Hz
(SP6)
acupuncture
points
(acupoints)
Skull
overlying
the left
prefrontal
cortex

9 right-handed
patients with
insomnia
(criteria:
DSM-IV) and 9
healthy controls

n/a

Rapid 2 rTMS
system with
figure-of-eight coil
(Magstim
Company Ltd,
Whitland, U.K.)

75 patients with
insomnia
(criteria: DSM-5)

Treatment
group:
51.3 years
34 females
and 6 males

Magstim Rapid 2
stimulator
(Magstim Co., UK),
with a figure-ofeight-shaped coil

1 Hz

1 Hz

34 min

6 min

30 min

n/a

3 pulses/string;
string interval 1 s;
total of 500
strings; total
stimulation pulses
1500.
The treatment was
applied once a day
continuously for 2
weeks

80% rMT

n/a

The treatment was
applied once a day
for 3 consecutive
days.

100% rMT

(1) Acupuncture
cooperated with
rTMS
(2) Acupuncture
cooperated with
sham rTMS

Both groups were
given treatment
for 4 weeks with 3
times a week.

80% rMT

*DLPFC = Dorsolateral prefrontal cortex; DSM-5 = 5th edition of the Diagnostic and Statistical Manual of Mental Disorders; DSM-IV = 4th edition of the
Diagnostic and Statistical Manual of Mental Disorders; ICSD-3 = 3rd revision of the International Classification of Sleep Disorders; ISI = inter-stimulus
interval; rMT = Resting Motor Threshold; rTMS = Repetitive transcranial magnetic stimulation
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Table 4 Effects of rTMS on sleep outcomes and cortical excitability in studies with a sample of individuals with insomnia.

Author (year)

Outcomes

Results
Sleep

Cortical excitability

Objective sleep: none
Subjective sleep: PSQI
Cortical excitability: MEP

Non-significant rTMS effect (post vs pre):
- No significant change in the ESS scale
Significant rTMS effect (post vs pre):
- Reduction of the PSQI score, 10.94 ± 2.58 (post) vs 15.84 ± 3.72 (pre)
after 10 days (p < 0.0001)

Significant rTMS
effect (post vs pre):
- Reduction of the
left cortical
excitability (i.e.
lower MEP
amplitude), 1.04 ±
0.36 mV (post) vs.
1.55. ± 0.42 mV
(pre), p = 0.0008

Jiang (2013)
[80]

Objective sleep: PSG
Subjective sleep: PSQI
Cortical excitability: none

Significant rTMS effect (after treatment vs before treatment):
- All studied parameters (SE, SOL, TST) significantly improved in all three
study groups (p = 0.05): Medication > rTMS > Psychotherapy (p < 0.05)
- Increased Stage 3 and REM sleep: rTMS > Psychotherapy & Medication
(p < 0.05)
- Decreased PSQI: rTMS > Psychotherapy & Medication (p < 0.05)

n/a

Kunze (2007)
- Poster
[81]

Objective sleep: One channel
electroencephalographic
sleep screening system
(QUISI).
Subjective sleep: Sleep
quality
Cortical excitability: none

Significant rTMS effect (post vs pre):
- Reduced SOL
- Increased TST
- Increased REM latency

n/a

Feng (2019)
[79]
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Song (2019)
[82]
Yu (2018)
[83]

Zhang (2018)
[84]

Objective sleep: EEG
Subjective sleep: PSQI; ISI;
ESS
Cortical excitability: none
Objective sleep: EEG
Subjective sleep: PSQI
Cortical excitability: none

Objective sleep: Actigraphy
Subjective sleep: PSQI; ISI;
Sleeping diary
Cortical excitability: none

Significant rTMS effect:
- Decline in PSQI, ESS and ISI scores after rTMS treatment and one
month after treatment
Significant rTMS effect (after stimulation vs before stimulation):
- Improvement in PSQI: 8.78 (before treatment) to 6.11 (after
treatment)
Non-significant rTMS effect (after treatment vs before treatment):
- No significant between-group difference in sleep diary derived SOL,
TST, WASO, and sleep quality, and daily dosage of hypnotics
- No significant between-group difference in actigraphy-derived SOL,
TST and WASO at 4th week post-treatment and 2nd week during
follow-up (P>0.05)
Significant rTMS effect (after treatment vs before treatment):
- Reduction in ISI and PSQI scores at 4th week post-treatment and 2nd
week during follow-up period, especially in patients in the treatment
group (P<0.05)
- Increase in SE at 4th week post-treatment and 2nd week during
follow-up period, especially in patients in the treatment group (P<0.05)
- Between-group difference in actigraphy-derived SE% at 4th week
post-treatment and 2nd week during follow-up (P < 0.05).

n/a

n/a

n/a

*EEG = electroencephalography; ESS = Epworth sleepiness scale; ISI = Insomnia Severity Index; MEP = motor evoked potential; PSG =
polysomnography; PSQI = Pittsburgh Sleep Quality Index; REM = Rapid eye movement; rTMS = Repetitive transcranial magnetic stimulation; SE = Sleep
efficiency; SOL = Sleep onset latency; TST = Total Sleep Time; WASO = Wake After sleep Onset
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3.3.1 Feng et al. (2019) [79]
In a sample of thirty‐two eligible right‐handed patients with insomnia, low-frequency rTMS (1
Hz) was applied over the left (15 min) and right (15 min) dorsolateral prefrontal cortex (DLPFC) for
one session per day, 5 days per week during two weeks. No sham stimulation group was included
in this study. The location of the left or right DLPFC was identified as being 5‐cm anterior to a
primary motor cortex “hot spot” for producing the maximal motor response in the left or right
abductor pollicis brevis (APB muscle). They found that the score on the Epworth Sleepiness Scale
(ESS) remained stable before and after rTMS. On the other hand, Pittsburgh Sleep Quality Index
(PSQI) scores were significantly reduced 10 days after the intervention. Furthermore, they
observed a reduction of the MEP amplitude (i.e. reduced cortical excitability) after treatment, for
the left DLPFC only. Thus, they concluded that sequential bilateral low‐frequency rTMS over DLPFC
improved subjective sleep quality in individuals with insomnia.
3.3.2 Jiang et al. (2013) [80]
In this study, 120 right-handed patients with an insomnia diagnosis according to the DSM-IV
were allocated to one of three conditions: rTMS treatment group, medication treatment group,
and psychotherapy group. Low-frequency rTMS (1 Hz) was applied over the right DLPFC for 30 min,
once a day, continuously for 2 weeks. No sham stimulation group was included in this study. The
paper does not report how the location of the right DLPFC was identified. When comparing
before-after effects in all three groups, they found that several PSG sleep parameters improved
(SE, SOL, and TST) especially in the medication treatment group. Similar effects on sleep were
observed in the rTMS treatment group. rTMS treatment was the most advantageous in improving
N3 and REM sleep, as well as PSQI scores. Thus, rTMS provides an effective means of physical
therapy for insomnia. As indicated by the authors, it is likely that rTMS will add to the treatment of
chronic insomnia.
3.3.3 Kunze et al. (2007) [81]
Published as a poster abstract, two cases of individuals with insomnia were reported in this
study: Patient 1 received 15 sessions of 10 Hz rTMS over the left DLPFC, Patient 2 received 15
sessions of 1 Hz rTMS over the right DLPFC. The abstract does not report how the location of the
DLPFC was identified. Sleep improvements (reduced SOL, increased TST) were found in both
patients. They also observed an increase in REM sleep latency. Their preliminary findings suggest
that rTMS indeed improves sleep in individuals with insomnia.
3.3.4 Song et al. (2019) [82]
In this study, 20 right-handed individuals with insomnia as well as 20 healthy controls were
recruited. Low-frequency rTMS (1 Hz) was applied over the right posterior parietal cortex (P4
electrode site in the 10-20 EEG system) for 34 min, once a day, continuously for 2 weeks. No sham
stimulation group was included in this study. They observed a significant decline in PSQI, ESS and
ISI scores after rTMS treatment, as well as one month after treatment. In this study, authors
evaluated the impact of rTMS on time-varying EEG network patterns. Before treatment, excessive
information outflow in the left occipital, the frontal mid-line and right posterior temporal regions
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was found in individuals with insomnia compared with healthy controls. They found that rTMS
targeting the patients’ right parietal region increased information outflow in the left temporal
region and decreased information outflow in the frontal mid-line region. Their study was the first
to use low frequency rTMS to treat insomnia by stimulating the right posterior parietal region and
was found to be effective to improve symptoms in a sample of individuals with insomnia.
3.3.5 Yu et al. (2018) [83]
Eighteen right-handed volunteers, 9 with insomnia and 9 healthy controls, received
low-frequency rTMS (1 Hz) for 6 min, once a day, for three days, over the following acupuncture
points, respectively located below the wrist on the inner forearm, on the wrist, and above the
ankle: Neiguan (PC6), Shenmen (HT7), and Sanyinjiao (SP6). No sham stimulation group was
included in this study. PSQI scores of individuals with insomnia decreased after rTMS. Specifically,
improvements were seen in the bedtime, sleep efficiency and daytime functioning
sub-components of the PSQI. According to the authors, this is a direct evidence for the effect of
magnetic stimulation.
3.3.6 Zhang et al. (2018) [84]
In this study, 75 subjects with DSM-5 insomnia diagnosis were allocated to one of two groups:
acupuncture combined with rTMS (treatment group) or acupuncture combined with sham rTMS
(control group; i.e. sham coil in the same area that was used for the motor cortex stimulation, and
the stimulation parameters were set similarly). In the active group, participants received
low-frequency rTMS (1 Hz) over the left prefrontal cortex for 30 min, 3 times a week, for 4 weeks.
The paper does not report how the location of the left prefrontal cortex was identified. The
authors examined the effect of acupuncture with/without rTMS on subjective (ISI, PSQI, sleep
diaries) and objective (actigraphy) sleep parameters. They found that ISI and PSQI scores in both
groups were significantly reduced after treatment, and compared to the control group, ISI scores
had a significantly greater reduction in the treatment group, at least in the 4th week
post-treatment and 2nd week during follow-up period. At those same time points, they also found
that patients in the treatment group had significantly higher sleep efficiency (SE) (derived from the
sleep diaries). Finally, no significant differences were found between groups in actigraphy-derived
SOL, TST and wake after sleep onset (WASO), but SE was higher in the treatment group. Thus,
when acupuncture conjoined with rTMS was used, it showed better improvements on subjective
and objective measures of SE. Based on this study design, it is difficult to know which of
acupuncture or rTMS potentiates the effect on sleep-related symptoms. Still, these findings
suggest that active rTMS is better than sham rTMS at reducing insomnia symptoms.
Similarly to tDCS protocols, rTMS protocol mostly targeted frontal regions, especially the DLPFC.
Specifically, studies assessed the impact of low-frequency rTMS over the right [79-81] or left DLPFC
[79, 80], or high-frequency rTMS over the left DLPFC [81]. Other protocols have been used:
low-frequency rTMS over specific acupuncture points [83], or over the right posterior parietal
cortex [82]. Although effects vary according to parameters in every protocol and every study has
different outcomes, findings are somewhat consistent. rTMS was generally found to reduce PSQI,
ESS and ISI scores, reduce SOL and increase TST, improve objective and subjective SE, and increase
N3 and REM sleep. All those findings suggest that rTMS indeed improves sleep in individuals with
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insomnia. A question possibly worth asking is: why target the DLPFC? A shocking observation
resulting from our review is that few authors actually explained the rationale behind their choice
of stimulation target. Amongst those who did, the basic idea lies on the now-known fact that, from
a neuroimaging perspective, individuals with insomnia may exhibit higher excitability in the DLPFC
compared with healthy individuals [85]. Thus, in light with these findings, a significant therapeutic
effect may specifically emerge from the inhibitory effect of low‐frequency rTMS (1 Hz) on the
DLPFC cortical excitability [79]. Although this result is encouraging, this study by Feng and
colleagues [79] is the only rTMS study included in our paper that specifically assessed cortical
excitability. Thus further research is still needed to adequately understand how this
neuromodulation technique can actually regulate cortical excitability.
Years of experimental research with rTMS show that it may hold potential to improve sleep
[86,87]. Hence, unsurprisingly, there has been an increasing interest in its application in the
treatment of insomnia. The actual mechanisms of rTMS which could potentially lead to an
improvement in sleep in insomnia individuals have not been completely identified. An interesting
pathway though is that rTMS might be involved in the inhibition of the state of hyperarousal
present within the cerebral cortex, therefore possibly modulating the underlying metabolic
activity, including the synthesis and release of sleep-related hormones [28, 87]. It is believed that
rTMS regulates brain plasticity by promoting the synthesis and release of brain-derived
neurotrophic factor (BDNF) [88]. It has also been shown that rTMS promotes the release of
gamma-aminobutyric acid (GABA) in neurons, a neurotransmitter most known for its inhibitory
role [89, 90]. Evidence shows that both BDNF and GABA are involved in sleep regulation [91], and
that an increase in those endogenous chemicals may facilitate sleep onset or deeper sleep. Thus,
the possible inhibition of the DLPFC by low-frequency rTMS (i.e. decreased cortical excitability)
may result from changes in serum BDNF and GABA concentrations, which were also found to be
associated with the improvement of insomnia symptoms [79].
4. Discussion
Based on the results of this review, we ascertain that the field of neuromodulation and
insomnia is underdeveloped. Still, the majority of studies support the idea that neuromodulation
(tDCS, rTMS, perhaps even tACS) can be effective in improving sleep or treating insomnia. First,
aspects of sleep architecture may be improved with different protocols targeting frontal and
parietal cortices: increased total sleep time, reduced sleep onset latency, etc. In addition,
stimulation protocols improve brain activity by bringing it closer to what is considered normal, for
example by increasing low frequency activity in the brain during sleep. That said, although
sleep-related improvements are often observed, few studies, perhaps none, assessed if
participants perceived those changes as clinically significant.
Different mechanisms of action may explain the relative efficacy of tDCS and rTMS on sleep
outcomes. This review revealed a possible efficacy of tDCS on sleep in individuals with insomnia,
especially when using a so-tDCS protocol. However, only three studies were conducted, which
greatly limits the interpretation of results. In the case of so-tDCS, a possible sleep-deepening effect
has been observed, measured by an increase in average EEG power at frequencies below 1 Hz.
While its mechanisms of action have not been clearly identified, a dual-mechanism hypothesis has
been formulated to explain how so-tDCS can possibly enhance slow wave activity: (1) stimulation
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of the prefrontal cortex leads to an increase in the probability of action potentials; (2) stimulation
of the mastoids induces a galvanic vestibular response. Regarding rTMS (mostly low-frequency), its
major role in the improvement of insomnia may lie in the inhibition of certain key structures
known for their increased cortical excitability, such as the DLPFC. The magnetic pulse generated by
the coil can potentially increase the synthesis and release of various sleep-promoting agents
(BDNF; GABA). In sum, whether tDCS or rTMS is used, the rationale remains the same: the device
must “inhibit” (or decrease the cortical excitability) brain regions exhibiting hyperarousal (i.e.
increased cortical excitability).
This review illustrates a major finding in studies evaluating the effects of non-invasive brain
stimulation on insomnia: the variability between protocols is unbounded. First of all, although
most of the tDCS and rTMS protocols aimed at the frontal cortex, specifically the DLPFC, a few
were interested in other areas: acupuncture points, parietal cortex etc. In addition, the duration of
stimulation varied enormously, i.e. 3-15 treatment sessions (duration of 6-34 min) for rTMS, and 1
active session (duration of 18-26 min) for tDCS. The sample sizes in tDCS studies were generally
smaller than in rTMS, respectively 6-19 participants compared to 2-120 participants. Interestingly,
tDCS studies (2 articles and 1 poster) did not include a control group, while the majority of rTMS
studies involved either a control group or another treatment condition. Finally, neuromodulation
studies present high variability on their sleep-related outcomes. Some studies have focused on
how their stimulation protocol can alter the sleep architecture by using objective and subjective
sleep measurements, which meets a certain clinical need. On the other hand, other studies have
been interested in understanding how brain activity (e.g. EEG) is altered when using a technique
known for its brain modulating effects (tDCS or rTMS).
A striking fact highlighted by this review is that it is difficult to put together the different results
obtained by the aforementioned studies. What we notice, especially in Tables 1 and Table 3, is that
the majority of research groups used different stimulation parameters: none of the presented
protocol were identical. In other words, few (perhaps none) of the research groups attempted to
replicate the protocol of another group. Thus, we are facing a paradox. Since the field of
neuromodulation and insomnia has only begun to bloom, it is imperative to investigate the effects
of various protocols on sleep. That said, it is also imperative to replicate certain protocols that have
shown positive effects on sleep to study if those effects are still noticeable in a different sample of
individuals who suffer from insomnia. This way, we can learn more about the real
efficacy/effectiveness of tDCS, tACS and rTMS techniques to modulate the sleep of individuals
suffering from insomnia. In addition, since all these protocols were not replicated, it is difficult to
fully comprehend the inter-individual difference regarding effectiveness. Furthermore, placebo
effect seems robust and significant, thus increasing the uncertainty of the optimal therapeutic
regimen [87].
This review has limitations. First, we did not use a systematic approach during our study
selection. Thus, we may have overlooked important results directly relevant to our research
question. To limit this selection bias, we used a rigorous approach to retrieve relevant literature,
using health-related bibliographic databases and performing a manual search of the reference lists
of all relevant articles. In the end, we gathered essential papers on the effects of brain stimulation
in insomnia. Second, we chose to limit this review to certain types of brain stimulation: tDCS, tACS,
and rTMS. We selected those types because our initial literature review pointed to an increase in
the publication of papers assessing the impact of these techniques on sleep. However, other types
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exist, and may be relevant for insomnia, such as transcranial random noise stimulation (tRNS) [92],
or theta burst stimulation (TBS) [93]. Although those approaches in the field of neuromodulation
are emerging, we invite other researchers to gather up evidence on their efficacy. Third, this
review does not discuss the effects of stimulation on sleep in general but is rather specific to
insomnia. We excluded papers that targeted sleep in non-insomnia samples, except for tACS
protocols. We know, however, that some of the effects applied to sleep may or may not be
generalized to the insomnia population (and not just good sleepers).
5. Conclusions
Based on our review, to promote the field of neuromodulation and insomnia, below are our
recommendations for future purposes.
5.1 Sample Size Calculation
In the aforementioned studies, sample sizes vary between 1 and 120 individuals. Only a small
portion of studies used a sample size calculation to predict how many participants should be
included [84]. Since the main limitations in brain stimulation studies is the small sample size, we
suggest that researchers in this field (and any other fields for that matter) should always include a
sample size calculation. The number of participants should not be chosen at random but rather be
based on quantitative criteria.
5.2 Test Different Stimulation Parameters
Frontal regions have been the main targets of brain stimulation for insomnia, both in tDCS and
rTMS. Although this choice is often, if not always, based on empirical evidence, because of
theoretical and clinical implication of the DLPFC and other related structures in insomnia [94, 95],
testing different stimulation parameters would be indicated. As this field of research is still in its
infancy, we have not yet explored all the potential targets of brain stimulation. It is worth further
exploring whether other networks or brain structures could also benefit from stimulation. We
hope that several studies exploiting different stimulation parameters (stimulus intensity,
stimulation frequency, duration, stimulation sites, study conditions, etc.) will be published over the
next few years, allowing the results to be synthesized in the form of a meta-analysis or other. The
idea is that current studies do not show clearly how effective stimulation is and for whom, and in
which context it should be used.
5.3 Replicate Stimulation Protocols
Although we recommend testing different parameters, it remains important to replicate
protocols that have already been tested at least once, especially if they showed a positive impact
on sleep parameters. As mentioned previously, replicating the same stimulation protocol in
different samples will provide information about its true efficacy/effectiveness and will also allow
us to get more data on inter-individual differences on efficiency. In other words, we may be more
likely to answer the question: for whom the stimulation is more effective, and why? In doing so,
we would obtain more clinical data, which is important, even necessary, for the choice of
treatment.
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5.4 Add Standardized Sleep-Related Outcomes
Studies in the field of brain stimulation and insomnia have different outcomes, not always
sleep-related. In order to gather up standardized evidence on the effects of different types of brain
stimulation on insomnia symptoms, we recommend a minimal amount of sleep-related measures:
Sleep architecture (duration of sleep stages, number of arousals, etc.), brain activity (EEG, MRI,
etc.), symptoms of insomnia (PSQI, ESS, ISI), psychological functioning (Beck Anxiety Index or
State-Trait Anxiety Index, Beck Depression Index, etc). In doing so, it will help the scientific
community in understanding to extent to which the stimulation protocol actually impacts sleep.
5.5 Report Safety Issues of the Stimulation Protocol
Although stimulation has been declared safe when certain parameters are controlled [96-98],
its safety should always be reported. The Food and Drug Administration (FDA) uses “safety” of a
drug or other medical device as the first criterion before its approval, efficacy and effectiveness
being irrelevant if the intervention is not considered safe for users [99]. Moreover, it is imperative
to respect this process and therefore document the side and adverse effects of stimulation.
5.6 Assessment of Individual Arousal in Participants
There are discrepancies in the efficacy of different neuromodulation protocols, which may be
explained by the level of arousal of an individual before the treatment session. We recommend
that an arousal index be used prior to a tDCS (or rTMS) intervention to efficiently account for its
impact on sleep. This could allow a categorization of participants that would be more sensitive to
this kind of non-pharmacological approach. Moreover, differences in structure and electrical
conductivity of the scalp, skull and neurons have been proposed to result in different susceptibility
to applied currents, and variability of tDCS [46, 100]. To this end, computational modeling is
increasingly being used to design electrode montages to calculate electric field strength and
current flow direction in relation to neuronal orientation thus decreasing the variability in results
[100, 101].
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Abstract
Past research suggests that exercise is associated with improved working memory (WM)
abilities, and that athletes have better executive functioning and WM skills than non-athletes.
However, no studies to date have separated the effects of exercise from the effects of
athletic participation when examining WM. This study had three primary goals: (1) to
determine whether amateur college athletes have better auditory and visual WM than their
non-athlete peers who exercise frequently and whether non-athlete frequent exercisers have
better WM than non-athlete infrequent exercisers (2) to determine whether amateur
participation in particular types of sports (team-based versus solo sports) corresponds to
differences in auditory or visual WM, and (3) to examine whether gender plays a role in the
relationships between exercise, athletic participation and WM. This study was a
cross-sectional, correlational design that examined WM in men versus women college
© 2020 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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students divided into four groups (team-sports athletes, solo-sports athletes, frequent
exercisers, and infrequent exercisers). 153 college students completed five tests of auditory
(Digit Span subtest, PASAT) and visual (Spatial Span subtest, N-Back, WCST) WM. Collegiate
men who participated in team-based sports outperformed collegiate men who participated
in solo-sports in auditory WM. The two non-athlete groups (frequent and infrequent
exercisers) earned scores between those of the two athlete groups. Male infrequent
exercisers demonstrated better visual WM than the other three male athlete/exerciser
groups. In contrast, neither athletic participation nor exercise affected collegiate women’s
WM abilities. Our results did not support our hypothesis that all types of student athletes
would exhibit better WM than students who exercise regularly but do not engage in
competitive sports. Additionally, our data did not indicate that frequent exercise is
associated with stronger WM skills than infrequent exercise in non-athlete college students.
Participation in team-based sports was associated with better auditory WM skills than
participation in solo sports, but this was only true for male, not female, athletes. Thus,
gender was an important factor in delineating the relationships between exercise, athletic
participation and WM.
Keywords
Athletes; college student; exercise; working memory

1. Introduction
Considerable research has supported the cognitive benefits of exercise and physical activity for
individuals of all ages [1-5]. Cognitive functions that typically improve as a result of moderate to
vigorous physical activity include attention [6, 7], short-term and long-term memory [8, 9]
cognitive flexibility [10, 11] and processing speed [12].
Researchers have also evaluated the role of exercise in improving working memory (WM), the
ability to actively monitor, manipulate, and process new incoming information, in both children
and adults. In one study, children aged seven to nine were randomly assigned to participate in
either an afterschool physical activity program or a control group. Those who engaged in moderate
to vigorous physical activity demonstrated improvements in their visual WM, particularly when
WM demands were high [13]. In another study, young adults who completed resistance or aerobic
training showed faster reaction times immediately and 30 minutes after their exercise sessions on
tasks that required visual WM than young adults who were in a seated rest condition [14]. The
positive effects of exercise on WM also extend to adults across the life span. Across several past
studies, adults ranging in age from 17 to over 70 years old have exhibited improvements in
response to physical exercise in their accuracy and response times on tests of auditory WM like the
Digit Span test, the Sternberg task, and the Paced Auditory Serial Addition Task [15-17], as well as
on tests of visuospatial WM [18]. Thus, ample evidence indicates that increasing engagement in
physical activity and exercise results in improvements in WM. None of these studies, however,
examined naturalistic differences in WM abilities between individuals who elect to exercise
frequently and individuals who do not engage in regular exercise routines.
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Students involved in collegiate sports must engage in frequent exercise, but few studies have
directly examined WM in amateur collegiate athletes. The limited number of studies that have
evaluated WM-related task performance in athletes have examined differences across a variety of
athlete groups based on their experience levels within the sport. These studies have supported the
contention that, similar to exercise, increased participation in sports is associated with better WM
skills. For example, experienced, expert golfers demonstrate better WM, more advanced problem
solving, and more economical information processing skills than golf novices [19]. Similarly, expert
martial artists are better able cognitively to process two different but related tasks simultaneously
on a continuous performance task and on a cued continuous performance task compared to
novices at the sport [20]. Thus, professional athletes appear to have better executive functioning
skills than their non-professional-athlete peers. In a study that examined a general group of
athletes who competed in volleyball or karate, both sports that require a high level of reactivity,
individuals with greater athletic experience had faster WM reaction times than novice athletes, but
they also made more errors when required to divide their attention [21]. These strong WM skills
appear to put athletes at an advantage. Bijleveld & Veling [22] found that WM capacity was
positively associated with rapid decision making in tennis players and suggested that WM might be
an important factor separating chokers from non-chokers during competition. Additionally, Furley
& Memmert [23] found that basketball and ice hockey players with high WM capacity
demonstrated better complex WM and decision-making particularly in the presence of auditory
distractions while engaged in a basketball task than players with lower WM capacity.
Together these past studies suggest that physical activity improves WM performance and that
increased involvement and expertise in sports also corresponds with better WM skills. However,
none of these past studies separated the role of regular physical activity and exercise from that of
participation in formal sports by including an exercising non-athlete control group against which to
compare the athletes. For example, Furley & Memmert [23] administered a visuospatial WM test
to college athletes involved in team-ball sports and to non-athlete college students who never
participated in team-ball sports. They found no differences in visuospatial WM between these two
groups of students. They attributed their non-significant finding to the sequential nature of the
WM assessment measure they used, which, they argued, does not parallel the type of visuospatial
WM skills required when playing basketball [23]. Another study compared the WM capacity of
non-athlete college students to that of team sport athletes and found no significant differences
[24]. In both of the above studies, the researchers did not characterize the exercise habits of their
non-athlete college students. Thus, it is possible that their athletes and non-athletes were similar
in the amount of physical activity they engaged in, minimizing differences between the groups in
WM. This raises the possibility that the intense regular exercise engaged in by professional or
amateur college athletes may account for the superior WM and executive functioning skills
documented in past studies rather than these skills being attributable to involvement in sports
per se.
Given the past literature, the first goal of our study was to determine whether amateur athletes
involved in college sports outperform college students who exercise regularly in their auditory and
visual WM, and whether non-athlete students who choose to engage in physical activity on a
regular basis outperform those non-athlete students who do not exercise regularly on a variety of
WM tests. We hypothesized that engagement in exercise, even by non-athletes, would correspond
with better WM skills and that involvement in formal sports would confer additional advantage to
Page 31/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001002

WM performance. Thus, we hypothesized that athletes would outperform non-athletes and that
non-athletes who exercise regularly would outperform non-athletes who do not exercise regularly
on tests of WM.
If athletic participation itself contributes to the enhanced WM abilities of athletes, this may be
due to the WM demands associated with competitive sports. One past study suggested that
athletes who compete in sports that require more WM capacity score higher on tests of WM
ability than other athletes [24]. Outside of this particular study, however, this phenomenon has not
been explored in the literature. Thus, the second goal of our study was to determine whether
participation in team-focused sports versus solo sports related to differences in auditory or visual
WM. We defined team-focused sports (such as, football, basketball, soccer and volleyball) as those
that require individuals to interact with their teammates to achieve their athletic goals while
simultaneously working against another team of opponents, whereas we defined solo sports (like
tennis, swimming, or running track or cross country) as those that primarily depend on individual
performance for success. Although all sports likely require strong WM skills, WM demands may be
greater for amateur athletes involved in team-focused sports than those involved in solo sports.
With large numbers of players (both teammates and opponents) to track simultaneously and with
many irrelevant distractions from other athletes and crowds, team-sports athletes may gain more
experience with their visual and auditory WM skills while practicing and competing than their
solo-sport athlete peers. Thus, we hypothesized that team-sports athletes would perform better
on auditory and visual WM tests than solo-sports athletes.
The third goal of our study was to investigate whether gender plays a role in the hypothesized
relationships between exercise, athletic involvement and WM. Previous research has identified
gender differences in exercise‐related beliefs and exercise behaviors in non-athletes [25, 26],
motivation for participation in collegiate athletics [27], perception and interpretation of
competitiveness in college athletes [28], and goal orientation and attributional style within
competitive vs recreational sports [29]. Past research has also documented significant gender
differences in the auditory, visual and spatial WM abilities of college students in general [30-32].
Because gender relates to both WM skills and to exercise and sports participation, we aimed to
determine whether the relationships between exercise, athletic involvement and WM were similar
or different across male and female college students.
2. Materials and Methods
2.1 Participants
We recruited 153 college student participants from multiple sources. Students in introductory
and lower level psychology courses completed a packet of pre-testing questionnaires that included
items asking about their physical activity/exercise levels and their participation in organized
collegiate athletics. We invited students who reported frequent (exercise three or more days a
week) or infrequent (exercise less than once a week) physical activity or who identified themselves
as being on the roster of an amateur National Collegiate Athletic Association (NCAA) or club sport
team at the university to participate in the study. We also utilized official team rosters and emailed
university athletes to invite them to participate. Based on their self-reported exercise frequency
(non-athletes) and verification with online team rosters (athletes), we classified our 153
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participants into one of four groups: (a) Team Sports Athletes (TSA) (b) Solo Sports Athletes (SSA) (c)
Non-Athlete Frequent Exercisers (FE), and (d) Non-Athlete Infrequent Exercisers (IE). We defined
team sports as those that require individuals to interact with their teammates to achieve their
athletic goals and to assess the location or status of multiple members of the opposing team
frequently during play. Examples of team sports included: football, basketball, soccer and
volleyball. We defined solo sports as those in which athletic achievement primarily depends on
individual performance. Examples of solo sports included: tennis, swimming, running track and
cross-country.
2.2 Materials
2.2.1 Demographic Characteristics and Physical Activity
All students completed a demographic questionnaire that asked their age, gender, ethnicity and
year in college. The physical activity section of the questionnaire consisted of items inquiring about
their intensity and frequency of physical activity and their participation in collegiate sports.
Athletes indicated the specific sports in which they participated, denoting their “primary” sport,
which we used to classify them as a team-sports or a solo-sports athlete.
2.2.2 Working Memory
Digit Span (DS). On the DS subtest from the Wechsler Memory Scale-Third Edition [33]
participants hear increasingly longer sequences of single digit numbers. For the first portion of this
test, participants repeat the sequence out loud in order of presentation (forward span). For the
second portion, they recite the sequence in reverse order (backward span).
Paced Auditory Serial Addition Test (PASAT). During the PASAT [34], participants hear a
sequence of single digit numbers. They add adjacent digits together and verbally report the sum.
While calculating the sum, they must also remember the last digit they heard in order to add it to
the next number presented. The digits occur three seconds apart during the first trial (PASAT 3)
and two seconds apart during the second trial (PASAT 2).
Spatial Span (SS). Also from the Wechsler Memory Scale-Third Edition [35], a visual analog of
the DS test, during the SS subtest, participants watch the examiner tap increasingly longer
sequences of raised, blue blocks positioned arbitrarily on a white board. Participants tap the blocks
in the same order they witnessed (forward span) or in the reverse order (backward span).
N-Back. During the N-Back [36, 37], participants view a series of letters that appear serially on a
computer screen. Their task is to inform the examiner whenever a letter is identical to the letter
that came immediately before it (1-back). In subsequent trials, the task becomes more difficult as
participants attempt to inform the examiner when the letter matches the one that came two
before it (2-back) or three before it (3-back).
Wisconsin Card Sorting Test (WCST). The WCST [38] is a test of flexibility of thinking and of the
complex problem-solving component of WM. Participants view a set of four key cards on a
computer screen. They then see a single stimulus card that shares attributes with some or all of
the key cards. Participants must make a match between the stimulus card and the one key card
they believe it matches. They are not told how to sort the cards, but after each response, they
receive feedback from the computer about whether their sort was correct or incorrect. Using this
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feedback, they must determine the correct sorting rule. After they make a specified number of
correct sorts using the first rule, the rule for sorting the cards changes without forewarning. They
must then identify a new sorting rule and apply it consistently until the rule changes again.
2.3 Procedure
In accordance with the Institutional Review Board approved research protocol, participants
completed an individual testing session lasting approximately one hour and were paid a small sum
or awarded extra credit in a psychology course for their participation. After giving informed
consent, participants completed the demographic questionnaire and the five tests of WM.
2.4 Design and Analyses
This cross-sectional, correlational study involved two between-subjects independent variables:
group (team-sports athletes, solo-sports athletes, frequent exercisers, and infrequent exercisers)
and gender (male versus female). The study included seven WM outcome measures: Digit Span
total score (forward span + backward span), PASAT total score (3 second + 2 second), Spatial Span
total score (forward span + backward span), N-Back total score (1-back + 2-back + 3-back), as well
as total correct, non-perseverative errors and perseverative errors on the WCST. Because all of
these outcome measures assessed similar constructs, we analyzed the data with a 4 (Group) x 2
(Gender) multivariate analysis of variance (MANOVA) with the seven outcome measures serving as
dependent variables. We used a MANOVA to maximize our power to detect significant effects. We
used Wilks’ Lambda to correct for possible violations of the assumption of homogeneity of
treatment difference variances when determining statistical significance. When justified by
significant interaction effects in the MANOVA, we ran simple main effect analyses followed by
group comparisons using Tukey’s test to control the probability of committing a Type 1 error.
3. Results
3.1 Demographic Comparisons
Table 1 summarizes the demographic characteristics of the male and female participants within
each of the four athlete/exerciser groups. Gender was not distributed evenly across the four
athlete/exercise groups (χ2 (n = 153, df = 3) = 12.92, p < .01), but the distribution of ethnicity was
statistically equivalent across all eight groups, χ2 (n = 153, df = 18) = 15.76, p = .61. Similarly, the
eight athlete by gender groups were not statistically different in age or class year (all main and
interaction effect ps > .05).
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Table 1 Demographic characteristics and working memory means (SEs) of the male and
female participants in each of the four athlete/exerciser groups.
Group Means (SE) (n=153)
Athletes (n=77)
Non-Athletes (n=76)
Team Sports
Solo Sports
Frequent
Infrequent
Athletes
Athletes
Exercisers
Exercisers
(n=42)
(n=35)
(n=43)
(n=33)
Male Female
Male Female
Male Female
Male Female
(n=25) (n=17)
(n=16) (n=19)
(n=14) (n=29)
(n=7)
(n=26)
Demographic Characteristics
Age (in years)

19.72
(0.25)

19.77
(0.31)

20.00
(0.32)

19.47
(0.29)

19.43
(0.34)

19.35
(0.24)

19.71
(0.48)

19.46
(0.25)

Year in
College

2.36
(0.22)

2.29
(0.26)

2.25
(0.27)

1.84
(0.25)

1.86
(0.29)

1.93
(0.20)

2.43
(0.42)

1.96
(0.22)

88%

94%

81%

84%

71%

93%

100%

92%

Ethnicity
(% White)

Working Memory
Auditory WM
Digit Span

20.84
(0.77)

17.80
(0.99)

16.75
(0.96)

18.90
(0.91)

18.83
(1.12)

18.50
(0.73)

19.57
(1.45)

17.62
(0.75)

PASAT

94.08
(3.31)

85.40
(4.23)

89.38
(4.14)

80.61
(3.91)

95.42
(4.78)

87.25
(3.13)

101.14
(6.26)

78.58
(3.25)

18.80
(0.64)

18.07
(0.83)

18.38
(0.81)

19.33
(0.76)

19.58
(0.93)

18.61
(0.61)

22.71
(1.22)

17.39
(0.63)

42.12
40.07
(0.81) (1.05)
Wisconsin Card Sorting Test

40.25
(1.01)

39.61
(0.96)

42.25
(1.17)

41.68
(0.77)

42.14
(1.53)

40.12
(0.79)

Visual WM
Spatial Span

N-back

Total Correct

67.96
(1.80)

69.07
(2.33)

67.00
(2.26)

66.11
(2.13)

69.59
(2.61)

65.72
(1.71)

61.71
(3.42)

64.65
(1.77)

Non-Persever
ative Errors

6.08
(1.06)

9.40
(1.96)

5.44
(0.57)

5.72
(1.10)

6.75
(1.87)

8.29
(1.79)

13.00
(9.01)

5.54
(0.88)

Perseverative
Errors

6.32
(1.34)

8.47
(1.74)

5.81
(1.68)

8.33
(1.58)

7.58
(1.94)

7.82
(1.27)

6.00
(2.54)

6.62
(1.32)
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3.2 Working Memory
Scores on the seven tests of WM are also summarized in Table 1. Scores on all of the WM
measures were available for 147 participants.
In the multivariate analysis, there was no significant main effect of group (F (21, 382.45) = 1.35,
p = .14, ηp2 =.07), but a significant main effect of gender emerged, F (7, 133) = 3.41, p < .01, ηp2
=.15. Univariate analyses indicated gender differences on the PASAT (F (1, 139) = 16.10, p < .001,
ηp2 =.10) and on the Spatial Span Test, F (1, 139) = 6.80, p = .01, ηp2 =.05. Males outperformed
females on both of these measures of WM.
In addition to the main effect of gender, the group by gender interaction reached statistical
significance in the MANOVA, F (21, 382.45) = 1.85, p < .05, ηp2 =.09. The associated univariate
analyses revealed significant group by gender interactions for both Digit Span (F (3, 139) = 2.93, p
< .05, ηp2 =.06) and Spatial Span, F (3, 139) = 4.37, p < .01, ηp2 =.09. Additionally, there was a strong
trend towards a significant group by gender interaction for WCST non-perseverative errors, F (3,
139) = 2.28, p = .08, ηp2 =.05. Figure 1 displays the average scores of each of the eight
athlete/exerciser by gender groups on these three tests.
Follow-up simple main effect analyses examining group differences separately for the men and
women in the study indicated that athletic participation and exercise did not affect the WM
abilities of female participants as measured by the Digit Span test (F (3, 83) = 0.46, p = .72, ηp2
=.02), the Spatial Span test (F (3, 83) = 1.20, p = .32, ηp2 =.04), or non-perseverative errors on the
WCST, F (3, 83) = 1.46, p = .23, ηp2 =.05. In contrast, group membership had a significant impact on
the WM of men on both the Digit Span test (F (3, 56) = 4.50, p < .01, ηp2 =.19) and the Spatial Span
test (F (3, 56) = 4.62, p < .01, ηp2 =.20), but not on the WCST, F (3, 56) = 1.26, p = .30, ηp2 =.06. Post
hoc comparisons using Tukey’s test revealed that males in the TSA group scored significantly higher
on the Digit Span test than male participants in the SSA group, p < .05. Males in the FE and IE
groups did not differ significantly from either of the athlete groups or from each other in their Digit
Span scores. For Spatial Span, the pattern of results was somewhat different. Male participants in
the IE group significantly outscored male participants in all three of the other groups on this
measure, (all ps < .05); the male TSA, SSA, and FE groups performed similarly, and not significantly
differently from one another, on the Spatial Span test.
When we examined gender differences within each group, TSA men outperformed TSA women
on the Digit Span test (F (1, 38) = 5.68, p < .05, ηp2 =.13), whereas no gender differences emerged
within the other three groups on this measure. For Spatial Span, IE men outperformed IE women,
(F (1, 31) = 11.97, p < .01, ηp2 =.28), but no gender differences were apparent for the TSA, SSA or FE
groups. No gender differences emerged within any of the athlete groups for WCST
non-perseverative errors.
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Figure 1 Group by Gender Interactions on (a) Digit Span, (b) Spatial Span, and (c) WCST
non-perseverative errors. Error bars represent + 1 standard error of the mean.
Significant differences (p < .05) between groups are denoted with asterisks.
Specifically, Male Team Sports Athletes significantly outscored Male Solo Sports
Athletes on the Digit Span test (Panel a), and Male Infrequent Exercisers significantly
outscored all three other male groups (Team Sports Athletes, Solo Sports Athletes and
Frequent Exercisers) on the Spatial Span test (Panel b). None of the follow-up
comparisons reached significance for WCST non-perseverative errors (Panel c).
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4. Discussion
We examined the auditory and visual WM skills of competitive amateur collegiate athletes
involved in either team sports or solo sports and compared them to the WM skills of non-athletes,
some of whom exercise frequently and some of whom exercise infrequently. We additionally
explored the potential role of gender in the relationships between athletic participation, exercise,
and WM. Our goal was to separate the effects of frequent exercise on WM from the effects of
participation in competitive sports, since past research has not examined this potential
confounding factor [13-17]. We also aimed to examine the effect of frequent exercise on WM
abilities in a naturalistic setting since past research has typically experimentally controlled physical
activity levels when investigating how they impact WM [19, 20, 23, 24]. Consistent with our
expectations, athletic involvement, exercise habits and gender all related to WM performance.
However, the nature of these relationships did not always support our hypotheses. Only male team
sports athletes demonstrated an auditory WM advantage, and visual WM skills were strongest in
male college students who exercise infrequently, rather than frequently. Consistent with the past
literature [30-32], we documented gender differences in some aspects of WM, with males
performing better than females on tests of both auditory (PASAT) and visual (Spatial Span) WM.
More importantly, and consistent with our hypothesis, we found that the relationships between
athletic participation, exercise and WM depended on gender.
Our results do not suggest that participation in formal athletics globally relates to better WM.
We did not find any differences in WM between women based on their athletic or exercise status.
All four of the female groups (team-sports athletes, solo-sports athletes, frequent exercisers and
infrequent exercisers) performed similarly on seven measures of WM. In contrast, for men,
participation in team-sports athletics was associated with enhanced auditory WM compared to
participation in solo-sports athletics. Although this suggests that competing in team sports, which
may exert heavy demands on working memory, may result in better WM skills, our results are
correlational. We cannot determine whether young men with better auditory WM are more likely
to excel at and participate in team sports, whether participation in team sports improves auditory
WM, or whether a combination of these two possibilities is true. Regardless of the reason for this
finding, our results suggest that the type of athletic involvement (team-based sports versus solo
sports) may be an important variable to consider in future research focused on the WM abilities of
athletes since the two athlete groups in our study varied in their auditory WM skills.
Considering our data from a different angle, men involved in team-based sports outperformed
women involved in team-based sports on the Digit Span test. Perhaps this reflects differences in
the WM demands associated with the particular sports our male team-sports athletes competed in
(e.g., football) versus those our female teams-sports athletes competed in (e.g., volleyball). These
sports could differ in their reliance on or potential to improve WM skills, but further research
would be necessary to address this possibility.
Even though male team-sports athletes outperformed male solo-sports athletes on the Digit
Span test, their auditory WM abilities were not significantly better than their non-athlete male
peers who exercised frequently or their non-athlete male peers who exercised infrequently. We
also failed to find the hypothesized advantage in WM for non-athlete men or women college
students who elect to include exercise in their regular routine versus their non-athlete peers who
do not. In fact, contrary to our hypothesis, males who exercise infrequently performed better on
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the Spatial Span WM test than male team-sports athletes, solo-sports athletes and non-athletes
who exercise frequently. Thus, we did not find that exercise in and of itself corresponded with
enhanced WM, contrary to past studies in the literature that have documented improvement in
auditory and visual WM in response to experiment-induced increases in physical activity [25-27].
One possible explanation for this contradictory result may be that, in past studies, improvements
in WM occurred relative to each individual’s baseline skills in response to the increased levels of
physical activity demanded by the experiment, but individual differences in naturalistic exercise
habits do not similarly correspond to notable between group differences in WM.
5. Limitations and Future Research
Prior to generalizing our results to all college students or young athletes, it is important to
consider the limitations of our study. We recruited the participants in this study from a small liberal
arts university with a somewhat limited number of sports options available to them. Therefore,
these results need to be considered within this particular context and should be compared to
those from athletes from larger universities with multiple sports or physical activity options
through future research initiatives. Additionally, because our participants were all college students,
they were amateur, not professional athletes. Our results may not generalize to athletes who
participate in team-focused or solo sports professionally.
Our study was also limited by the way in which we classified our participants into groups. We
did not ask the amateur collegiate athletes who participated in our study whether they competed
in more than one sport. Participating in an NCAA-level sport is demanding and likely leaves little
time for additional athletic participation, but the club sports athletes in our sample may have
engaged in more than one sport that might have fit another category (team-based or solo),
potentially confounding our results. We also classified participants into frequent exercisers and
infrequent exercisers based on their self-reported exercise habits rather than collecting objective
data on how frequently students in our study engaged in regular physical activity. Because
students may have misrepresented their typical exercise routines due to subtle biases in their
self-reports, we selected extreme groups to include in our sample to prevent misclassification of
non-exercisers as exercisers and vice versa.
Although our sample size was fairly large (n = 153), the gender distribution across our groups
was imbalanced. Thus, some of our cell sizes were fairly small. As such, our results, particularly
those that failed to reach significance, may reflect our limited sample size and the associated lack
of power rather than a lack of true differences amongst athlete and exercise groups in the general
population. Our sample also may not have been fully representative of the full range of college
athletes, nor of frequent vs infrequent exercisers. We recruited athletes directly from rosters;
some teams were responsive and others were not. Most of our non-athletes came from a pool of
participants drawn from enrollment in psychology courses at our university. Incorporating a wider
variety of students (athletes and non-athletes) and a more balanced gender distribution across
groups in future studies would improve the generalizability of our results.
6. Conclusions
Our study highlights differences in WM associated with exercise and participation in formal
amateur athletics amongst college students. These factors related to both auditory and visual WM
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for collegiate men, but not collegiate women, suggesting that future studies examining
relationships between physical activity (athletics or regular exercise) and WM should take gender
into account. We also found differences in WM based on whether our male athletes participated in
a team-focused sport or a solo-focused sport, indicating that the type of sport an athlete competes
in is an important consideration in future research examining WM abilities in this population.
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Abstract
Acupuncture, being a unique method, is a millennia-old tradition in the field of Chinese
medicine. However, it is surprising that there are very few scientific publications on
acupuncture and its gender-specific effects. This article summarizes the previous work from
the perspective of both Western and Eastern medicine, involving manual acupuncture,
electro-acupuncture, and modern innovative laser acupuncture. There is scientific evidence
that future gender-specific considerations should be included in the assessment of
acupuncture therapy success. Thus this topic is interesting and provides leads for future
research to the international research community.
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1. Introduction
As an integrative part of Traditional Chinese Medicine (TCM), acupuncture therapy has been
recognized worldwide and well-developed with the help of new modernized technological
methods. There are different methods to stimulate acupoints, which mainly include invasive
techniques such as manual acupuncture (MA) and electroacupuncture (EA) and non-invasive
techniques like moxibustion and laser acupuncture (LA) [1]. Although there is still debate about
optimal kind of stimulation, the non-invasive methods are more acceptable to patients with
needle phobia. Acupuncture has a wide range of applications in addition to pain-related
conditions. Other nervous system problems and dysfunctional diseases, including but not limited
to stroke [2], Alzheimer's disease (AD) [3], insomnia [4], anxiety [5] or depression [6], can also be
beneficiated by acupuncture therapy. Painful diseases [7] are strongly affected by gender; women
are more sensitive to pain. Moreover, gender has also been considered when assessing the
efficacy of pharmacological and non-pharmacological pain interventions. According to the DSM-V
(Diagnostic and statistical manual of mental disorders (5thed.) [8] and ICD–10 (International
Statistical Classification–10) [9], AD starts in the middle or old age with a gradual onset, progresses
over time and manifests by multiple cognitive deficits. It occurs mainly in females than in males
*10+. Parkinson’s disease (PD) is diagnosed by the presence of characteristic and progressive motor
abnormalities (i.e., bradykinesia, rigidity, and resting tremor) in the absence of dementia.
Although in most patients, cognitive problems often occur over time [8,9]. The ratio of men
suffering from PD is more than women (2:1) [11]. Major depressive disorder (MDD) is one of the
most prevalent psychiatric disorders. Clinical studies have shown that women are more
susceptible to depression. Gender susceptibility to depression has been associated with social,
cultural, as well as biological factors [12]. Depression is sexually dimorphic with males and females
exhibiting differences in incidence, clinical manifestations, and response to antidepressant therapy
[13]. The selection of these conditions is not systematic.
With regard to response to acupuncture therapy and its mechanism of action, there is
increasing evidence of variation based on gender. Over a decade, several functional magnetic
resonance imaging (fMRI) studies have been conducted and significant differences have been
observed between men and women in brain activation following acupuncture intervention
[14-16]. Lund and Lundeberg from Karolinska Institute in Sweden stated that the mechanisms
underlying these differences between women and men in acupuncture are currently unknown but
are complex and involve interactions between biological, sociocultural and psychological aspects
[17]. Only a few relevant studies related to gender-specific differences in the field of acupuncture
are available. Thus one should not neglect the problem [18] but intensify research in this field to
develop tailor treatment to meet specific needs for male and female patients, respectively. In this
editorial, we reviewed the influence of gender on the efficacy of different acupoint stimulation
techniques in the treatment of various diseases and discussed the mechanisms influencing these
differences.
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2. Search Strategy
The authors conducted a database search in the two most critical scientific databases, PubMed
and China National Knowledge Infrastructure (CNKI), the latter is currently the most significant
academic journal database in China. The keywords used for the search were “gender”, ”gender
difference”, ”sex”, ”sex difference” and “acupuncture”, “acup*”, “laser acupuncture”,
“electroacupuncture”, “electro-acupuncture.”. No restrictions were applied for the year of
publication or study design, and English, German, and Chinese articles were retrieved. From the
resulting search, the authors carried out the final review that included peer-reviewed publications.
3. Gender Differences in Manual Acupuncture
MA is the earliest and most widely used method. MA is achieved by manipulating the needles
to elicit the de-qi sensation, which is often described as suan (aching or soreness), ma (numbness
or tingling), zhang (fullness, distention, or pressure), and zhong (heaviness) [19]. Differences in
response to manual acupuncture based on gender have been reported in both Western and
Eastern countries. Recently acupuncture and spinal manipulation therapy (SMT) have been used
for treating low-back pain (LBP) in a randomized controlled trial conducted in California by
Kizhakkeveettil et al. [20]. The outcomes demonstrated gender-specific differences in response to
the treatment. Women showed more possibility to reduce pain and disability rates with
acupuncture treatment alone, while in men, SMT alone gave better outcomes than acupuncture
[20].
Two fascinating articles have been published on the effect of acupuncture on brain function.
The goal of one study in the USA reported by Qiu et al. [15] was to compare the sex differences of
the brain regions responsible for emotion and cognition in response to acupuncture stimulation.
The researchers retrieved the data of 38 subjects (19 male, 19 female) from previous studies, who
had brain fMRI during acupuncture and reanalyzed them based on sex status. The result observed
significant gender differences at both the networks related to cognition and emotion and the
sensation network in the brain, i.e., the limbic-paralimbic-neocortical network (LPNN) and the
default mode network (DMN). A few years later, another study performed by researchers from
Korea and the Netherlands in 2016 [14] examined gender differences and similarities in the
psychophysical and brain responses to acupuncture in 19 healthy participants (9 male, 10 female).
During needle manipulation of acupuncture, women reported a higher intensity of aching than
men. Moreover, the neural results showed greater brain activation in numerous brain areas in
women than men [14]. Gender-specific differences in response to manual acupuncture have the
necessary implications for the acupuncture treatment of patients with psychiatric disorders, such
as depression [21] and schizophrenia [22]. Gender differences should also be taken into account
for depression, especially in TCM diagnosis. A recent study by Bosch et al. [21] concerning
depression was published in the German language in 2019. Thirty patients (20 females and 10
males) with depression were recruited from a German psychiatric clinic. The TCM diagnostics
showed that females have more emptiness and deficiency, while males show more full patterns
with heat.
Gender differences in manual acupuncture have also been reported in the eastern part of the
world. In a study performed in Beijing by Dong et al. [23], obese rats were treated by acupuncture.
The results indicated that acupuncture works equally on obesity in rats of both gender; however,
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the effect of acupuncture was better on males than that on females in terms of the body contours
of rats. In addition, Fan et al. [24] reported gender differences when treating depression. Patients
were treated with acupuncture and moxibustion for 12 weeks (twice a week). About 143 patients
completed the study, including 61 males and 82 females. The combined treatment showed
non-statistically significant differences between men and women; however, for the method of
shallow puncturing on acupoint, women showed less sensitivity than men. Recently, a study from
the point of view of Western and Eastern medicine has been published by researchers from
Heilongjiang University of Chinese Medicine, China in collaboration with researchers from the
United States [16]. They investigated gender differences and similarities in cerebral activity
response to the acupuncture at local acupoints around the knee. The cerebral activity response to
acupuncture was measured using fMRI in healthy 15 male and 15 female adults. Acupuncture
activated the postcentral gyrus, precuneus, temporal, posterior lobe, and occipital lobe in both
males and females. Males showed brain activation in the right middle frontal gyrus, inferior frontal
gyrus, right precuneus, right superior parietal lobule, left cerebellum anterior lobe, and brain
deactivation in the right frontal. Females showed brain activation in the right frontal lobe, right
parietal lobe, and right middle temporal gyrus, and brain deactivation in the left and right medial
frontal gyrus. The results of this study demonstrated that the neural effects of local acupoints
around the knee are different between male and female subjects [17]. However, they failed to
explain the reason for the differences in detail. Besides, the number of participants was not very
high to make any firm conclusion.
4. Gender Differences in Electroacupuncture
EA is a form of acupuncture using electrical impulses passing through the needles to stimulate
acupoints. Currently, EA is widely used in clinical trials and laboratory research because of its
continuity of stimulation and repeatability of operation. Besides, the therapeutic efficacy of EA can
be modulated by varying the frequency, intensity, and duration. The evidence of gender
differences in response to EA treatment has been mainly reported in China with the first report
published in 1986. Du et al. [25] found that the inhibitory effect of EA on the endotoxin-induced
thermophilic outcome differs between genders. EA can reduce the body temperature in a female
rabbit more than the male, which might be related to the estrogen secretion level. Several studies
about gender differences in EA efficacy in the treatment of various diseases have been reported. Li
et al. [26] studied the effect of EA on Systolic Time Intervals (STI) which is an index system for
evaluating the cardiac function and found that the changes in the differential value of STI
indicators are not entirely consistent between male and female. Shi et al. [27] also discussed the
effects of the different genders on pain perception and inhibition [28, 29]. A study on the
analgesic effect of 100 Hz EA on rats on gender difference indicated that the female rats were
stronger than males and this difference was most significant at 20 min of treatment. This
difference may be related to the gender difference of morphine analgesia at the spinal cord level.
Interpretation of the results, however, has to be done with caution taking into account that these
are results from different species. The effect of gender differences in EA on the nervous system is
also reflected in the impact of acupuncture on the vagus nerve. By observing the effects of
acupuncture at Tongli (HT5) on the heart rate variability of young people (20 female, 20 male),
Wang and Shao [30] found that acupuncture at the HT5 can enhance vagal nerve function.
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Interestingly, the change in females is more significant than that in males. In recent years, gender
differences in EA treatment on obesity have become the focus of research. Liu [31] investigated
the effect of EA on central obesity and indicated that male patients are more effective than female
patients. However, this result is the opposite of another animal experiment conducted by Huang
et al. [32] which confirmed that the effect of EA on female obesity model rats is better than that of
males. This contradiction in results may be related to the acupuncture points selected for the
treatment. A research team [33, 34] from Hebei Medical University also concluded that there are
gender differences in EA treatment on obesity. They performed further studies on body weight,
blood lipids, and other obesity-related indicators and found that the effect of low-frequency EA
treatment on reducing body mass index and serum content of adiponectin (ADPN) was more
evident in male than female, whereas a decrease in the waist circumference, hip circumference,
subcutaneous fat content and serum content of leptin was more pronounced in female than in the
males.
From a western perspective, a study conducted by Smeester et al. [35] focused on gender
differences in EA treatment for rodent models on persistent pain. They applied EA at the ST–36
acupoint twice weekly for reducing hyperalgesia pain and revealed that the analgesic effect of EA
began earlier in males, but lasted longer in females.
5. Gender Differences in Laser Acupuncture
LA is defined as “Photonic stimulation of acupuncture points and areas to initiate therapeutic
effects similar to that of needle acupuncture and related therapies together with the benefits of
PhotoBioModulation (PBM)” *36+. LA has been used clinically since the 1970s; it is not only a
branch of acupuncture therapy but also a form of photobiomodulation therapy that uses
(nonthermal) visible and infrared light to promote therapeutic benefits. Painless LA has become a
trend in acupuncture, but few studies have focused on gender differences in LA. One report from
the research group at the Medical University of Graz in Austria was found in scientific databases.
Litscher et al. [18] performed quantitative thermal sensory and pain threshold testing on 29 adult
healthy volunteers (20 females, 9 males) before and after laser needle acupuncture and placebo
stimulation, respectively [18]. Significant gender-specific differences were observed in cold pain
threshold analysis. A changing trend in the median value of cold pain sensation after laser needle
stimulation was seen within a group of healthy females [18]. Acupuncture treatment has a
curative effect on inhibiting pain; however, quantitative as well as qualitative differences in the
endogenous pain inhibitory systems have been implicated, as well as an influence of gonadal
hormones. Thus, treatment recommendations should be based on studies using both genders as
the norm [17]. In 2018, another study [37] from the same group of the Medical University of Graz
reported gender-specific differences in the effects of auricular LA. Within a crossover study, the
ear acupuncture point, Shenmen, was stimulated with two different kinds of laser (green, 532 nm,
and yellow, 589 nm) in 22 healthy volunteers (13 female, 9 male). Both green and yellow lasers
were used in the same volunteers for 15 min in two different sessions. In general, more
pronounced effects were found in females than in males. Systolic blood pressure and heart rate
decreased significantly after yellow laser stimulation, whereas heart rate variability ratio, i.e., low
frequency/high frequency, increased [37]. This is in accordance with an EA study mentioned
previously [30].
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The mechanisms of LA, however, seem to differ from MA and EA since the light stimulus affects
chromophores in the skin, hair follicles, and superficial fat cells [38, 39]. Although gender
differences in LA are under-reported, research on photobiomodulation therapy suggests gender
differences [40]. In one study, it was reported that sex affects the penetration of red-light (660
nm) through sites susceptible to a sports injury in lean tissues regardless of tissue thickness.
Therefore, precise identification of the gender differences in response to LA therapy is crucial to
tailor treatment, especially regarding the application of appropriate dose and specific needs in
women and men with various diseases.
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Abstract
The University of Colorado Hospital (UCH) implemented a Creative Arts Therapy (CAT)
program offering CAT to hospitalized patients as a component of comprehensive palliative
care (PC) services. The objective of this pilot program evaluation study was to evaluate
short-term effects of CAT on patient symptoms and patient/family perceptions regarding
their experience. The sample included adult patients hospitalized in an academic medical
center who were seen by the Palliative Care Consult Service (PCCS) between October 1, 2016,
and June 1, 2017. The program evaluation consisted of quantitative and qualitative
components, including a self-report of symptoms using the Edmonton Symptom Assessment
Scale (ESAS) and semi-structured patient and family member interviews. During the study
period, there were 366 total CAT patient encounters. Twelve patients completed
pre/post-CAT session ESAS. Symptom scores showed a trend in improvement pre- to
post-intervention on a 0-10 scale for pain (4.8 to 4.3; p=0.41); depression (2.17 to 1.42;
p=0.25); anxiety (2.7 to 2.4; p=0.70); appetite (4.92 to 4.09; p0.41); and well-being (5.8 to
4.8; p=0.38). Forty patients and family members completed semi-structured interviews.
Qualitative analysis revealed the overarching theme of improved quality of life through
emotionally therapeutic effects, with sub-themes of non-medical relationships, distraction,
family engagement, and personalized care. This pilot PC-CAT program evaluation supports
the need for further studies to confirm the association with positive trends in
patient-reported pain, depression, anxiety, appetite, and well-being. The evaluation also
provides qualitative themes of improved quality of life for patients and family members
through emotionally therapeutic effects.
Keywords
Palliative care; creative arts therapy; art therapy; music therapy

1. Introduction
Serious illness can cause severe suffering that is physical in nature interconnected with
psychosocial, emotional, and existential suffering. Creative arts therapy (CAT) has been used as a
form of therapy that uses creative expression to help individual’s process emotions that are
associated with serious illness, providing comfort, healing, and hope to patients and families [1].
CAT requires the implementation of an expressive intervention by a board-certified music
therapist or registered art therapist, the presence of a therapeutic process, and the use of
personally tailored creative arts experiences [2]. The therapeutic processes of such expressive
therapies are based on the recognition that a patient’s deepest thoughts and feelings can be
expressed more easily through visual and/or auditory media [3-5]. Existing research suggests that
CAT may decrease suffering in patients with cancer by improving depression, anxiety, pain, fatigue,
and quality of life [2, 6]. While these results are promising, there is a lack of rigorous studies within
CAT research [2, 7].
At the University of Colorado Hospital (UCH), the palliative care consult service (PCCS) is
composed of an interdisciplinary team of physicians, advanced practice providers, social workers,
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chaplains, a care manager, and volunteers. Through philanthropic support, UCH PCCS
implemented a CAT program in September 2016, offering CAT to hospitalized patients as a
component of comprehensive palliative care services. The PCCS was expanded to include a
registered art therapist and board-certified music therapist who provide additional support to
patients and their loved ones, enhancing existential exploration, emotional expression and
meaning. The purpose of this program evaluation study was to evaluate the impact of CAT
integrated with the PCCS, with a goal of informing and enhancing future service delivery to ensure
that these integrated CAT services were effectively meeting patient needs and program goals.
2. Materials and Methods
The study was approved by the University of Colorado Institutional Review Board.
2.1 Study Design
A pilot program evaluation study was completed to assess the integration of a CAT program
within a comprehensive PCCS. Outcomes of this study focused on the evaluation of: 1) the
short-term effects of a CAT session on symptoms commonly experienced by PCCS patients; and 2)
the patient and family perspectives on their experiences with CAT. The study was approved by the
University of Colorado Institutional Review Board.
2.2 Participants and Setting
Eligible patients were 18 years or older with serious illness who had been admitted to UCH, as
well as patients’ family members, receiving ongoing care by the UCH PCCS in Aurora, Colorado
between October 1, 2016, and June 1, 2017. CAT was made available to all PCCS patients. Patients
voluntarily agreed to participate and could discontinue CAT at any time. Patients were excluded if
they chose not to participate or were unable to verbalize their desire to participate in a CAT
session.
2.3 Intervention
The intervention aimed to engage patients with serious illness by expressing themselves
through CAT. Patients were offered a CAT session by the music therapist, art therapist or both.
The CAT session involved 1 session (average session lasted 1-2 hours) or 2 sessions if both music
and art therapy were chosen. All sessions were facilitated by the board-certified music therapist
and/or registered art therapist, depending on which type of therapy the patient and family chose.
Sessions were tailored to the participants, and goals of the sessions were mutually established
between therapist and the patient/family. The therapeutic goals of the session included: legacy
building, relaxation, empowerment, reminiscence, expression, and fostering relationships. Various
musical and/or art materials were employed as guided by patient and family preferences, health
circumstances, and patients’ goals. Music therapy interventions (Figure 1) used during the
sessions included:
 listening to patient-preferred music,
 playing an instrument and/or singing,
 music-led imagery and/or relaxation,
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 music discussion,
 music-facilitated reminiscence,
 lyric analysis,
 legacy building through recording, soundtrack creation, or songwriting, and
 therapeutic conversation.
Art therapy interventions used during the sessions included:
 drawing,
 painting,
 textiles,
 sculpture,
 photography,
 looking at and evaluating other people’s artwork, and
 therapeutic conversation.

Figure 1
3. Data Collection/Analysis
3.1 Quantitative Outcomes
The Edmonton Symptom Assessment Scale (ESAS) was used to assess 10 symptoms pre- and
post-CAT sessions [8]. The ESAS is a numeric rating scales (NRS) ranging from 0 (no symptom) to
10 (worst possible) [8]. The research assistant obtained ESAS from the patient pre- and post-CAT
encounters. Patients could decline completing the ESAS. The patient’s pre- and post-CAT ESAS
scores were analyzed using paired t-tests to test for any significant differences.
3.2 Qualitative Outcomes
Within 1 day of the post-CAT session, the patient and/or family member completed a
3-question, semi-structured interview. The research assistant conducted the interview in the
patient’s hospital room (see Appendix A for interview questions). Using an inductive approach,
iterative qualitative data analysis was performed to form a summative, team-based thematic
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analysis. The team met to discuss, confirm, modify, and synthesize the dominant themes. The
dominant themes were grouped into broader categories through conceptual mapping until
consensus among the team was achieved. The outcome of analysis was the identification of
dominant themes related to patient and family experiences of the CAT session.
4. Results
4.1 Sample
During the study period, there were 366 CAT patient encounters (initial and follow-up). For the
quantitative outcomes, a total of 12 patients completed both pre- and post-CAT ESAS. For the
qualitative outcomes, a total of 40 patients and family members were interviewed post-CAT
session. The sample of 12 for the ESAS outcomes was lower than the number of participants
interviewed because of: 1) patients declining to complete the ESAS, 2) practical challenges in
obtaining a post-CAT session ESAS, and 3) only patients, not family, being allowed to complete the
ESAS (Table 1).
Table 1 Outcomes from Edmonton Symptom Assessment Scale (ESAS)*.

Pain
Shortness of breath
Constipation
Tiredness
Nausea
Depression
Anxiety
Drowsiness
Appetite
Well-being

Pre
4.83
1.92
1.92
5.08
2.17
2.17
2.67
3.17
4.92
5.83

Post
4.33
2.67
1.92
5.83
2.75
1.42
2.42
4.08
4.09
4.82

P Value
0.41
0.18
1.00
0.19
0.11
0.25
0.70
0.40
0.41
0.38

T Score
0.856
-1.431
0.00
-1.393
-1.735
1.216
0.397
-0.875
0.858
0.927

* 0-10 scales with 0 representing no symptoms and 10 the worst possible symptom severity.

4.2 Quantitative Outcomes
CAT integrated with a hospital-based PCCS was associated with a trend in improved patient
reported outcomes of pain, depression, anxiety, appetite, and well-being. Symptom scores
showed a trend in improvement from pre-intervention to post-intervention (Table 1) on a 0-10
scale for pain (4.8 to 4.3; p=0.41); depression (2.17 to 1.42; p=0.25); anxiety (2.7 to 2.4; p=0.70);
appetite (4.92 to 4.09; p-0.41); and well-being (5.8 to 4.8; p=0.38). Symptom scores for shortness
of breath, constipation, tiredness, nausea, and drowsiness did not show a positive trend (lowering
of symptom severity) pre- to post-intervention.
4.3 Qualitative Outcomes
Qualitative analysis revealed a dominant theme of improved quality of life through emotionally
therapeutic effects. Ninety-five percent of respondents highlighted quality-of-life benefits. Ninety
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percent of participants reported that a visit from a music or art therapist would be helpful to other
patients and families. Subthemes of emotionally therapeutic effects associated with CAT sessions
were: 1) engaging in a non-medical relationship; 2) providing distraction while hospitalized; 3)
facilitating family engagement; and 4) personalizing care.
4.4 Engaging in a Non-Medical Relationship
Patients described the relationship developed with the music and/or art therapist positively
impacted their experience during their hospitalization. These positive impacts are depicted in the
following verbatim quotes:
 I talked about my feelings, which I appreciated because I haven’t had this experience with
other providers in the hospital.
 Everything about it was helpful. It relaxed my mind. Talking to both of them was very
helpful and therapeutic.
 It was great to talk to someone who wasn't totally focused on the medical aspect.
4.5 Providing Distraction While Hospitalized
The patients described CAT as providing distraction from their illness, which are represented by
the following verbatim quotes:
 It was so meaningful. It reminded me that life goes on and there's still a lot of beauty in life.
I had been so confined to this hospital room and felt like my whole life was restricted to just
what was going on in the hospital. This reminded me of life outside.
 It's therapeutic and takes your mind off being in the hospital and being sick.
 I think it's very important to give patients something to do besides focusing on their pain.
4.6 Personalizing Care
Patients appreciated the opportunity to have options and choice between music and/or art
therapy, which provided personalized care. This personalization is illustrated in the following
verbatim quotes:
 She meets you where you’re at, Whether that's a few songs today or slower, just one song.
 I liked the art; it was very helpful and quiet. I'm a quiet person, I like things peaceful.
 It was wonderful. I requested some tunes, like James Taylor -- the songs we had at our
wedding -- she played and I sang along. We talked about the reason I like those songs and
the memories associated with them
 Being creative made me feel alive.
 I was prescribed an antidepressant because I got really depressed with all the changes that
chemo did to my body, but what really got me out of my depression was art.
Five percent of participants did not describe a positive experience from CAT. The participants
responses were most commonly described either as “CAT not being for everyone” or “needing to
be in the right mindset in order to participate.”
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5. Discussion
CAT integrated within a hospital-based PCCS was associated with a trend in improving both
patient-reported outcomes of pain, depression, anxiety, appetite, and well-being and
patient/family perceptions on quality of life. These results support prior findings of the benefits of
CAT [2, 7, 9-12]. However, it should be noted that systematic reviews of music therapy [10 11] and
art therapy [12] have mixed results on outcomes across a variety of domains. Based on the
National Consensus Project for Quality Palliative Care [13], well-being for patients living with
serious illness is impacted by physiological, psychological, social and spiritual aspects of suffering.
Interventions that may lessen suffering in any of these domains (e.g., positive trends in pain,
depression, and anxiety) through emotional expression facilitated by CAT have the ability to
contribute to improvement in overall well-being.
There remains, however, a lack of rigorous studies within CAT research defining the
mechanisms with a need for well-designed randomized controlled trials that characterize features
of CAT interventions such as optimal frequency, duration, and modality [2]. CAT can have a wide
range of number of sessions [9]. For our study, the number of CAT sessions with each individual
patient/family included 1-2 sessions, which is practical in the hospital setting. Despite this low
number of sessions, the results remained positive.
Perhaps the most impactful information from this study is the effect of CAT on emotional
expression, which has not been well studied previously. The qualitative findings provide insight
from patient/family perspectives that CAT interventions are beneficial to quality of life, primarily
through emotionally therapeutic effects.
This study has several limitations. The first was the small sample size that is consistent with an
unfunded program evaluation. Larger sample sizes should be incorporated for more valid and
reliable conclusions in future studies. Second, recruitment of the inpatient palliative population
was difficult. Patients were not always available; they might be sleeping, off the unit, or
discharged prior to having completed post-CAT session assessments. These factors resulted in
missing data, particularly for ESAS outcomes. Third, we did not randomize patients, therefore
there was a lack of a comparison group. Therefore, the findings are not generalizable due to the
small sample size, the lack of randomization, and the fact that the study was completed at one
geographic location.
6. Conclusion
This pilot program evaluation supports the integration of CAT within comprehensive palliative
care services for patients and families to provide emotionally therapeutic benefits for quality of
life. The findings additionally support the need to confirm the association of CAT with positive
trends in patient-reported pain, depression, anxiety, appetite, and well-being with randomized
controlled trials. More research with a larger study sample and assessment of optimal CAT dosing
is needed to further evaluate the therapeutic effects and efficacy of CAT integrated with palliative
care teams for people living with serious illness [1, 2, 6, 9, 10].
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1. Appendix A: Creative arts therapy qualitative questions.
1) Is there anything you would like to share about your visit with the music/art therapist?
2) Do you think a visit from a music or art therapist would be helpful for other patients and
families?
3) What else would you like to share about your visit today?
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Abstract
There is a growing body of research evaluating the effects of hypnosis for the management
of clinical pain. A summary of the recent systematic review would help understand the
quality of evidence regarding the efficacy of hypnosis, and provide directions for future
research. We conducted a scoping review of systematic reviews and meta-analyses on the
efficacy of hypnosis for management of clinical pain conditions published after 2013. We
searched four databases and two reviewers independently screened studies. We extracted
information regarding efficacy of hypnosis, quality of trials reviewed, and author’s
conclusions from the included reviews. We included 13 systematic reviews or meta-analyses
that synthesized results from 77 unique clinical trials published from 1841 to 2017. There
© 2020 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 Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001004

was a large degree of heterogeneity in the hypnosis interventions evaluated in the trials.
Overall, the authors concluded that there was low-quality evidence for beneficial effects of
hypnosis in the management of procedural pain, headache and pain associated with breast
cancer care. All 13 reviews concluded that higher-quality trials were needed. Hypnosis may
be an effective treatment for a variety of clinical pain conditions. However, the efficacy of
hypnotic treatment for clinical pain is yet to be verified in high-quality trials. Researchers
should follow recommended guidelines, checklists, and tools to avoid the common
methodological shortcomings of previously published trials.
Keywords
Hypnosis; hypnotic analgesia; review; pain management

1. Introduction
Both acute and chronic pain remain significant problems worldwide and contribute to suffering
and disability. Pain and anxiety are common with many invasive medical procedures [1], and
greater exposure to procedural and surgery-related pain can lead to negative long-term outcomes
[2, 3]. Chronic pain is also common, with a prevalence rate of 37% to 41% [4]. Given the problems
associated with biomedical approaches to pain treatment including limited efficacy and adverse
events [5-7], and given the increasing understanding that pain is the end result of multiple
biological, psychologic, and social factors, there has been a growing interest in the use of
psychosocial interventions for pain treatment [8-10].
One psychological treatment that has the potential to benefit many individuals with both acute
and chronic pain is hypnosis. Hypnosis has been defined as “A state of consciousness involving
focused attention and reduced peripheral awareness characterized by an enhanced capacity for
response to suggestion.” (page 6, *11+). It usually involves several specific components *12-14].
First is a “hypnotic induction” during which the patient or hypnotic subject is invited to focus his or
her awareness on a specific object or experience, such as the therapist’s voice, a spot on a wall, or
their own breathing. This is sometimes, but not always, followed by suggestions for “deepening”
the hypnotic experience. The deepening suggestions, when included as a part of the hypnosis
intervention, may involve inviting the subject to experience themselves as riding in an elevator or
on an escalator that takes them “down” to “deeper and deeper levels of comfort and awareness.”
The induction and deepening are then usually followed by suggestions that target the symptom or
presenting problem. These usually invite the subject or patient to experience changes in their
emotions (e.g., to experience a sense of calm or joy), sensations (e.g., to experience physical
comfort), or behaviors (e.g., to engage in behaviors associated improved health, such as regular
exercise). The clinical suggestions can, and often do, also include “post-hypnotic” suggestions that
the changes in emotions, sensations, or behaviour will last beyond the session. For example, they
might include suggestions for experiencing comfort and relaxation during an upcoming planned
medical procedure. Or they might include suggestions for experiencing greater comfort (i.e., less
pain) throughout the day outside of the hypnotic sessions. The clinicians might also make an audio
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recording of the session and offer the subject or patient to listen to the recording between
treatment sessions (e.g., once or twice every day).
A large and growing number of clinical trials have been conducted to evaluate the efficacy of
hypnosis for pain management. Moreover, reviews of these trials – including both systematic
reviews and meta-analyses (which are considered as providing the highest level of evidence) –
have also been published [15-18]. A useful next step would be to perform a review of these
reviews in order to summarize the current state of the evidence regarding the overall efficacy of
hypnosis for clinical pain, which in turn could potentially inform future research and the clinical
application of hypnosis and hypnotic procedures. A good place to start for such a review is a
scoping review. Scoping reviews are an ideal form of review to provide an initial summary of the
types of available evidence, understand knowledge gaps, and clarify concepts that would all be
useful as a precursor to a systematic review [19].
Given these issues, the primary aim of this scoping review of reviews was to better understand:
(1) the type of evidence available, (2) the overall quality of that evidence as reported in the
reviews, (3) identify critical knowledge gaps with respect to research in this area, and (4) and
provide recommendations for future clinical trials and reviews of those trials regarding the effects
of hypnosis on clinical pain.
2. Materials and Methods
2.1 Overview
We conducted a scoping review of the literature to identify reviews synthesizing trials on the
effectiveness of hypnosis for pain management. Although the study protocol was determined a
priori, the review was not pre-registered online. This scoping review was conducted in line with
Joanna Brigg’s Institute’s guidelines for scoping reviews *20+ and reported based on the PRISMA
Extension for scoping reviews [21]. An initial search of four databases for recent reviews of
research evaluating the efficacy of hypnotic treatments for pain was conducted on August 21,
2019. A second (final) search was conducted on December 31, 2019, to identify any reviews that
met the review inclusion criteria that were published after August 21, 2019. Here we elected to
limit the published reviews to include only those published recently (since January 1, 2014).
2.2 Inclusion Criteria
In this review of reviews, we included systematic reviews or meta-analyses that focused on
evaluating the efficacy of hypnosis for any clinical pain condition (i.e., procedural, acute or chronic
pain) if they were written in English (based on the author’s language proficiencies) and were
published on January 1, 2014, or later. Only studies published on or after January 1, 2014, were
included in order to ensure that the most recent evidence are captured. We included systematic
reviews and/or meta-analyses of both randomized controlled trials (RCTs) and non-randomized
studies of effects hypnotic interventions primarily on pain. To be included, the reviews needed to
have reported findings on at least one of the following pain outcomes: pain intensity, pain
interference, pain affect, use of pain medication, or satisfaction with pain relief.
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2.3 Exclusion Criteria
We excluded: (1) reviews that were published on or before December 31, 2013; (2) reviews of
the effects of hypnosis on experimental pain; and (3) overviews or umbrella reviews.
2.4 Procedures
Search Strategy: We conducted a systematic search of four databases PsycINFO (via Ovid),
PubMed, Cochrane Review database and SCOPUS using a combination of “hypnosis” (or
“hypnot*”) AND “pain” AND “reviews or meta-analysis”. The initial search was performed in
August 21, 2019 and an updated search was conducted on December 31, 2019, to capture any
reviews published between August and December 2019. For example, the search term used in
PubMed was (((Hypnosis [Title]) OR (Hypnot*[Title])) AND (Pain [Title/Abstract])) AND (review
[Title/Abstract] OR meta-analysis [Title/Abstract]). The search filter was then used to limit studies
published on or after January 1, 2014. The search terms and filters were adapted as appropriate
for the different databases. We also screened the reference list of included reviews to identify any
additional relevant reviews that might not have been captured by the database searches.
Data extraction and analysis: The lead author independently performed all data charting. The
review authors created and approved a data extraction form based on the Joanna Briggs Institute
recommendations for reviews [20, 22]. The data extraction form included: author names,
publication date, description of the populations studied in the trials that were reviewed, number
of studies reviewed, sample size (total number of subjects in all of the trials reviewed combined,
as well as the median and range of the number of subjects in the individual trials), quality of the
included trials as reported by the review author, the number of studies included in the
meta-analysis (for meta-analyses), the key findings of the reviews including information on study
heterogeneity, and the authors’ primary conclusions. If there were missing data, we recorded it as
such and did not consult the authors or the primary studies or review authors, since the aim of
this paper is to provide an overview of the reviews and not of primary sources or clinical trials. We
then performed a narrative synthesis of the reviews to describe types of hypnosis used, types of
comparator groups, quality of trials within the reviews, and effectiveness of hypnosis for pain
management. As this was a scoping review of literature, we did not assess the quality of included
reviews [19].
3. Results
3.1 Scope of Current Literature
3.1.1 Search Results
We retrieved a total of 70 papers from the four databases on August 21, 2019, and then
removed 24 duplicates. AP and MJ independently screened the remaining 47 articles – only 18 of
these were systematic reviews or meta-analyses. Five of these were excluded from the current
scoping review of reviews because they were not written in English (n = 2) [23-25] or did not
primarily examine the effects of hypnosis on one of the pain outcomes (e.g., pain intensity,
analgesic medication use, etc.; n=2) [26, 27]. We did not identify any new articles with our second
search performed on December 31, 2019.
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Figure 1 PRISMA Flow diagram.
Thus, we included a total of 13 systematic reviews or meta-analyses that synthesized results
from 99 RCTs or non-randomized clinical trials published from 1841 to 2017 that evaluated the
effects of hypnosis on pain [15-18, 28-36]. There were overlapping trials between reviews: overall,
there were 77 unique trials that included data from more than 6,882 participants (one review did
not report sample sizes [33]). A large proportion of these RCTs were published before January
2009 (70%, n=69) and 38% (n=37) were published before January 2000.
Five of the reviews summarized in this paper reviewed the effects of hypnosis on procedural
pain [18, 28, 29, 34, 35], four reviewed studies examining the effects of hypnosis on chronic pain
[16, 32, 33, 36], and four reviewed trials that examined the effects of hypnosis on other pain
conditions [15, 17, 30, 31]. However, the authors of one of the reviews that sought to evaluate the
effects of hypnosis on end-of-life cancer pain were unable to find any trials to review that met
their inclusion criteria [31].
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3.1.2 Hypnosis Interventions and Comparators
There was a great deal of missing information regarding the details of the hypnosis treatments
evaluated in the clinical trials reviewed, as well as the comparators used. However, based on the
limited information that was provided by the review authors, it was clear that there was a large
variation in how hypnosis treatment was provided in the trials reviewed, as well as the
comparators used in the 72 trials (see Supplementary Table S1).
Based on the information provided in the thirteen reviews, thirty-eight trials examined the
effects of self-hypnosis using audio recordings, most often (but not always) after one or more
face-to-face hypnosis sessions [15-17, 28, 29, 33, 35, 36]. Five unique trials included in three
reviews used audio recordings to teach hypnosis without any face-to-face sessions [17, 18, 35].
Although most trials provided hypnosis treatment to individual patients, the reviewers also
reported on some trials that used group therapy for teaching hypnosis [15, 29, 36]. Seven trials
included in two reviews used hypnosis combined with visual or thermal imagery [28, 33]. Many of
the trials reported on the findings from studies that used hypnosis to provide suggestions for
analgesia, although others included non-analgesic hypnotic suggestions [28, 33].
As noted previously, the reviews provided minimal information regarding the details of the
hypnosis interventions studied in the clinical trials that were reviewed, perhaps in part because
the original trials provided minimal or inadequate information. The review authors used terms
such as “live hypnosis”*17, 18, 29+, “direct hypnosis” or “indirect hypnosis” *33+, “tailored
hypnosis”*15, 32+, and “standard hypnosis”*15, 29+ to describe the hypnosis treatments being
studied. The most common hypnotic technique studied in the trials reviewed in the 13 reviews
was an adapted version of Rapid Induction Analgesia (also called Barber’s technique; *18, 34, 37+).
Other techniques included what the authors referred to as “Ericksonian” hypnosis *18, 28, 32+,
Jacobson’s hypnosis *16+, Gardner’s Technique *18, 28+, Enquivist’s technique, Elmal’s technique,
and Olness’s technique *18+.
There were also large differences in the dose (e.g., number and length of sessions) of hypnosis
and who provided the hypnotic interventions. Three reviews did not provide any information
regarding the dose used in the trials reviewed [28, 30, 33], and only seven reviewers provided
some information regarding who provided the hypnosis treatment, including the level of expertise
of the clinicians [15, 28-30, 34-36]. Only one review reported on the training and experience of the
treatment deliverer [35]. This review noted whether or not the treatment providers were trained.
The frequency of hypnosis sessions ranged from just one session (most often in studies evaluating
the effects of hypnosis for medical procedure-related pain; [17, 18, 34-36] to as many as fourteen
sessions for treatment of chronic conditions such as fibromyalgia [32] and forty-eight sessions for
ongoing breast cancer care [29]. A similar variation was also seen in the duration of individual
sessions, which varied from 10 minutes [18, 35] to 2 hours [32]. Hypnosis interventions were
delivered in the trials by psychologists, hypnotherapists, nurses, medical students, physicians,
research assistants and psychotherapists. When hypnosis treatment was offered to treat pain
associated with medical procedures, some trials provided hypnosis treatment before the painful
procedure, while others provided hypnosis during the procedure [18, 28, 29, 34, 35].
Hypnosis treatment was compared against both active control conditions and standard care in
the trials reviewed. Twenty-five trials compared hypnosis to usual care [15-17, 28, 35], nine to
relaxation [15-17, 33, 36], six to attention control conditions [28-30], and five each to autogenic
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training [16, 32, 33] and to biofeedback [16, 17, 33]. Eleven trials compared hypnosis to no
treatment or waiting list *15, 16, 30, 36+. Flynn *33+ reported the use of “placebo” in four trials.
However, these authors did not describe what the placebo intervention referred to (i.e., whether
it was a medication placebo or some other placebo or sham intervention). Trials also studied the
effects of hypnosis when combined with other active treatments, such as CBT (versus CBT alone;
[32]) or lorazepam (versus lorazepam only) [34].
3.1.3 Quality of Evidence
All included reviews, except the one that was unable to identify any trials to include in the
review [31] and a recent review by Eason [17], assessed the quality of included trials using a
validated tool. Six studies used the Cochrane Risk of Bias tool [15, 28-30, 32, 34], and one each
used the PEDro Scale [33], critical appraisal instrument from the Joanna Briggs Institute
Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) [35] and Jadad Score
*18+, Downs and Black’s Quality Index *36+ and Yates scale *16+. The authors that assessed study
quality reported that all or almost all of the trials included in their reviews were of low or
moderate quality. Only two reviews rated some clinical trials as being of high quality – the studies
reported by Madden and colleagues and Cramer and colleagues [15, 29]. Overall, the clinical trials
reviewed in these reviews were viewed as having inadequate reporting of randomization
procedures, allocation concealment and blinding of outcome assessor [15, 16, 18, 28-30, 32-36].
The review authors also indicated that they had difficulties with assessing selective outcome
reporting due to a lack of trial registration [15, 16, 28, 29, 32-34]. Adachi and colleagues [16]
noted the methodological quality of clinical hypnotic intervention studies had remained poor even
for the most recently published studies, although there has been a trend for trials to use larger
sample sizes. There were also concerns expressed by the reviewers about the potential lack of
experience in delivering hypnosis in the study clinicians, potential problems with patient
adherence to procedures, and inadequate reporting of missing data [15, 18, 30].
3.2 Current Evidence Regarding the Efficacy of Hypnosis
3.2.1 Efficacy of Hypnosis for Procedural Pain
Five reviews including a total of 3172 participants synthesized the effects of hypnosis on
procedural pain (see Table 1) [18, 28, 29, 34, 35]. Noergaard and colleagues [35] conducted a
systematic review of nine randomized controlled trials and one quasi-experimental study that
assessed the effectiveness of hypnosis in adults undergoing minimally invasive medical
procedures. The authors were unable to conduct a meta-analysis on effects on pain intensity and
use of medication due to large heterogeneity in the outcomes studied. In eight of the studies,
there were no significant differences between hypnosis and the control condition in patient-rated
pain intensity. However, based on five trials that reported on use of pain medication, the authors
of the review concluded that there was a decrease in pain medication consumption by 21% to 86%
in the hypnosis groups compared to usual care alone.
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Table 1 Summary of included reviews on hypnosis and pain.
Author, Year

Noergaard, 2019 [35]

Eason et al., 2018 [17]

No. Of
studies

Total sample size

Meta-analysis

(Range, Median)

(no. of studies)

Adults undergoing
minimally invasive

10

1364 (26 to 350,
105)

Yes, but not for
outcomes procedures
of interest

• Hypnosis = Usual care *pain intensity+ (n= 8)

Adults with mixed
clinical pain conditions

11

2656 (15 to 1,222,
60)

Yes, but not
pain-specific

• Self-hypnosis > Other active controls* (n=6)

Clinical population

Key findings

• Less pain medicine consumption in hypnosis
group (n=5)

• Self-hypnosis > Standard care (n=2)
• Self-hypnosis not useful for labor pain (n=3)

Flynn, 2018 [33]

Adults with migraine

8

Not Reported

No

• Hypnosis > Autogenic training (n=2)
• Hypnosis > Biofeedback (n =1)
• Hypnosis = Non-hypnotic imagery (n =1)

Provencal et al., 2018
[34]

Burn patients
receiving wound care

6

234 (26 to 61, 31)

Yes (5)

• Hypnosis > Attention control and medication
conditions *(MD = −8.90, (95% CI −16.28 to
−1.52)+**

Montgomery et al.,
2017 [31]

Cancer patients

0

-

-

• No studies met inclusion criteria

Zech et al., 2017 [32]

Adults with
fibromyalgia

5

229 (32 to 63, 40)

Yes (9)

• Hypnosis = CBT (n=2)
• Hypnosis > Physiotherapy and no treatment
at 3 months [NNT for 30% decrease in pain= 5
(95%CI, 3 to 50)]
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Madden et al., 2016
[15]

Women in labor

9

2954 (38 to 1,222,
65)

Cramer et al., 2015 [29]

Women diagnosed
with or suspected of
having breast cancer

5

671 (20 to 240, 125) No

Yes (9)

• Hypnosis > Usual care and supportive therapy
[RR to use pain relief = 0.73 (95% CI 0.57 to
0.94)] (n=8)
• Pre-operative hypnosis > Attention (n=1)
• Pre-operative hypnosis > Usual care (n=2)
• Hypnosis + exercise > Self-education (n=1)
• Hypnosis + support group > Usual care and
support group only (n=1)

Zhang et al., 2015 [30]

Adults with
temporo-mandibular
disorders

2

64 (25-39, 32)

Yes (2)

• Hypnosis > No treatment and attention
control [MD= -28.33; (95% CI: -44.67 to
-11.99)]**

Adachi et al., 2014 [16]

Adults with chronic
pain

12

669 (22 to 157, 42)

Yes (12)

• Hypnosis > Standard care
[g =.60, (95% CI 0.03 to 1.17)] (n=4)
• Hypnosis = Other psychological
interventions† (n=11)

Birnie et al.,2014 [28]

Children undergoing
needle punctures

7

225 (25 to 60, 30)

Yes (5)

• Hypnosis > Play, CBT, attention control, and
local anesthesia
[SMD=1.40 (95% CI 2.32 to 0.48)]

Bowker et al, 2014 [36]

Adults with chronic
disability

10

365 (20 to 66, 34)

Yes (10)

• Hypnosis > Waiting list *pain intensity] [ES=
0.53 (90% CI 0.28 to 0.84)]
• Hypnosis = CBT, other behavior treatment
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Cheseaux et al., 2014
[18]

Adults and children
undergoing medical
procedures

13

678 (20 to 200, 36)

No

• Hypnosis > Psychological treatments‡ (n=4)
• Hypnosis > No treatment (n=3)
• Hypnosis = No treatment and other
psychological treatments (n= 5)

*Biofeedback, pain education, attention control, empathy, sedatives.
**Based on a meta-analysis.
†Autogenic Training (n=4), Relaxation and Visualization (n=2), Progressive muscle relaxation (n=2), CBT (n=1), Supportive Psychotherapy (n=1) and Biofeedback
(n=1).
‡ Psychological Interventions used in individual studies not reported by authors.
Note: Only RCTs within reviews that examined the effects of hypnosis on pain are reported. ES= Effect Size, CI= Confidence Interval, MD= Mean Difference, CBT=
Cognitive Behavior Therapy, NNB= Number needed to Benefit, RR= Risk Ratio, SMD= Standard Mean Difference.
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Provencal and colleagues conducted a systematic review of 6 RCTs published from 1980 to 2017
that compared the use of hypnosis in wound care in adult burn patients [34]. The meta-analysis of
5 trials showed a statistically significant effect of hypnosis on subjective pain intensity among
adults undergoing treatment of burns (MD = −8.90 on a 100mm scale, 95% CI −16.28, −1.52) but
no effects of hypnosis on the use of analgesic medications. However, due to a small number of
studies included in the meta-synthesis, of which four were from the same research group, the
authors conclude that results, while promising, need to be interpreted with caution.
Cramer and colleagues [29] also narratively synthesized results of 5 RCTs that examined the
effects of hypnosis on pain during breast cancer care (including during a diagnostic biopsy). Of
these, three RCTs reported decreases in post-procedural pain compared to standard care, and one
of the two RCTs showed significantly lesser pain compared to attention control. The authors
recommended that more research is needed to confirm these promising initial findings.
Another review published in 2014 [28] synthesized the findings from nine RCTs examining the
effects of hypnosis for decreasing pain and distress during needle procedures in children aged
2-19 years. Five RCTs including 176 participants showed significant effects of hypnosis on
self-reported pain intensity (SMD= 1.40 [2.32, 0.48], Z=2.97, p<.01, I2=85%) compared to play
therapy, attention control, CBT and local anaesthesia. However, based on GRADE ratings, the
quality of the evidence from the trials reviewed was deemed to be very low.
Finally, Cheseaux and colleagues [18] reviewed the results of 18 RCTs published before 2012
that evaluated the effects of hypnosis provided before diagnostic or therapeutic medical
procedures, such as EMG, surgery, and lumbar punctures among both children and adults. Among
13 trials that reported pain outcomes, eight trials did not find significant effects on pain intensity
for hypnosis compared to control conditions, while five reported a significant decrease in pain.
However, as with other reviews, the author reported problems with heterogeneity in hypnotic
interventions and comparators, as well as a general low methodological quality of the trials they
reviewed.
3.2.2 Efficacy of Hypnosis for Chronic Pain
We identified four reviews that studied the efficacy of hypnosis in adults with chronic pain [16],
disability [36], and fibromyalgia [32] and chronic headache [33]. In the first of these, Adachi and
colleagues [16] reviewed results of 12 clinical trials, 6 of which were RCTs and concluded that
hypnosis had a moderate effect (Hedges’ g =.60, 95% CI: 0.03–1.17, p< .05) on treatment efficacy
compared to standard care, but were not significantly more effective than other psychological
pain interventions (g= .04, 95% CI: –0.22–0.30, ns). However, there was moderate to large
heterogeneity for both the results. The authors also recommended that authors need to improve
methodological quality in future studies.
A review in 2017 by Zech and colleagues [32] synthesized findings from five RCTs that evaluated
the effects of hypnosis on pain in adults with fibromyalgia published between 2010 and 2016. The
trials reported no difference in results between CBT combined with hypnosis compared to CBT
alone (Risk Difference 0.08 (95% CI -0.05, 0.21)). In addition, no significant differences were found
in the efficacy of either guided imagery or hypnosis when compared to a control condition for a
greater than 50% decrease in pain. However, low-quality evidence with large heterogeneity
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suggested that hypnosis was superior to controls when the outcome was a 30% decrease in pain
intensity (NNTB= 5, (95% CI 3–50)), suggesting some benefit of hypnosis.
Flynn [33] conducted a systematic review of 8 RCTs evaluating the effects of hypnosis in adults
with migraine or chronic headache disorders. Of these, four studies used hypnosis in conjunction
with visual imagery and five studies used self-hypnosis techniques. Of the 8 studies included, five
out of six studies reported significant decreases in headache activity in participants who received
hypnosis compared to those who received other psychological interventions. Four studies found
no significant differences between hypnosis treatment when compared to “placebo” (specific
placebos used not specified in the review) treatment.
Bowker and colleagues [36] conducted a meta-analysis of studies examining the effectiveness of
hypnosis for chronic pain in adults with long-term disabling conditions such as fibromyalgia,
osteoarthritis or spinal cord injury. The authors found evidence in favour of hypnosis, with a
medium weighted effect size of 0.53 (CI = 0.28–0.84) in comparison to no-treatment or
education-only control conditions (n = 6 studies). They also found, however, that hypnosis
treatment was not significant more effective than cognitive or behavioral pain interventions (n=6).
Five studies also showed greater reductions in pain medication use among the participants who
received hypnosis at 3 to 6 months, compared to control conditions which included no treatment,
relaxation, or physical therapy.
3.2.3 Efficacy of Hypnosis for Other Pain Conditions
A recent systematic review by Eason and colleagues [17] reviewed 22 RCTs to assess the clinical
uses of self-hypnosis. Only eight of the included RCTs assessed efficacy of self-hypnosis in the
management of painful conditions which included chronic pain (n=3, one of which also included in
[16]), labor pain (n=3, all studies also included in [15]) and procedural pain (n= 2, one of which also
included in [29]). In all the eight studies reviewed, training in hypnosis followed by self-hypnosis
was more effective for reducing pain than control conditions such as biofeedback, structured
attention, relaxation, empathy, sedatives, and standard care.
Montgomery and colleagues [31] conducted a systematic search of five databases for RCTs
published before November, 2016 that reported data regarding the effects of hypnosis for
treating patients with cancer at the end-of-life. Specifically, they looked for outcomes related to
pain, fatigue, dyspnoea, appetite loss or sleep disturbance. However, the authors were unable to
find any relevant studies and concluded that hypnosis had not yet been rigorously tested in
end-of-life cancer patients.
A Cochrane review performed in 2016 synthesized findings from 9 RCTs including 2954 patients
that evaluated the effects of hypnosis for labor pain [15]. In eight of the studies, hypnosis training
was provided during the antenatal period. In one study, the hypnosis intervention was provided
during labor. The authors found that women in hypnosis group were less likely to use
pharmacological pain relief or analgesia than those in the control groups, (average risk ratio (RR)
0.73, 95% CI 0.57 to 0.94, eight studies, 2916 women; very low-quality evidence; random-effects
model; substantial statistical heterogeneity), but there was no effect on epidural use. There were
no significant differences between the hypnosis group and control groups for satisfaction with
pain relief either.
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Finally, Zhang and colleagues [30] reviewed two RCTs that evaluated the efficacy of hypnosis
compared to no treatment and attention control in patients with temporomandibular disorders.
Based on data from the trials, there was very low-quality evidence that hypnosis was comparable
to the control groups for reduction in overall pain (MD= -9.16 mm on 100 mm scale; 95% CI:
-23.47 to 5.14; P = .21) but may have some benefit for reduction in maximal pain (mean difference
on 100 mm scale = -28.33; 95% CI: -44.67 to -11.99; P =.007).
4. Discussion
The results of this scoping review provide important summary information regarding our
current knowledge about the efficacy of hypnosis for clinical pain, as well as the current state of
the quality of research in this area. The findings may be useful to clinicians who are considering
using hypnosis in their practice, as well as to future researchers. In this section, we discuss the
implications of the findings with respect to three specific areas: issues related to the
heterogeneity of “hypnosis”, recommendations for improving the quality of research, and
conclusions regarding treatment efficacy.
4.1 The Heterogeneity of “Hypnosis”
The review findings made clear that hypnosis treatments can vary a great deal across a large
number of characteristics. Hypnosis treatment can vary with respect “dose” (number and length
of face-to-face sessions), frequency of hypnosis treatments, the training and experience of the
clinicians providing the treatment, whether or not and the extent to which participants practice
hypnosis on their own between sessions (with or without audio recordings to assist them with
home practice), and the specific content of the hypnotic inductions and suggestions. Moreover,
there is a great deal of heterogeneity with respect to the types of pain conditions examined in this
literature [38]. For example, acute pain differs in many important ways from chronic pain, and
different chronic pain conditions can differ to a great extent with respect to both type and
etiology [39].
Researchers would do well to keep the heterogeneity of hypnosis in mind when designing and
conducting hypnosis trials. First, they should carefully consider each component of the hypnosis
intervention they plan to test (i.e., dose, treatment frequency, use of experienced clinicians,
participant practice, use of audio recordings, and content of the suggestions), perhaps balancing
feasibility against the need to maximize efficacy. If the trial authors do not make efforts to
maximize efficacy by, for example, providing a minimal number of treatment sessions,
encouraging and facilitating between-session practice, and using clinicians with adequate training
and experience, it could be difficult to conclude if a null finding is due to a lack of efficacy of
hypnosis in general or because of problems with the way that hypnosis treatment was delivered.
Also of great importance, researchers should carefully and clearly describe each of these
components of the hypnosis treatment tested. This could be done either in the text of the paper
that presents the findings, or as supplementary materials (e.g., as a study treatment manual used
by the study clinicians and that could be provided to readers who request it). Checklists such as
the Template for Intervention Description and Replication (TiDieR) can be useful resources for
describing the hypnotic treatments evaluated in the trials [40].
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By providing this level of detail, future investigators who perform reviews of the literature could
then classify each clinical trial with respect to each of these domains, and then evaluate the level
of efficacy (e.g., pain reduction) as a function of each factor. They may learn, for example, and
that for certain pain conditions, maximum benefit occurs with at least four 60 minute sessions of
hypnosis provided by clinicians supervised by very experienced clinicians and that includes
suggestions both for pain reduction and for changing the meaning of sensations, but that regular
practice at home does not provide any additional benefits. Providing detail regarding the hypnotic
treatment being evaluated would also be very important for reviewers to be able to understand
when (and for whom) hypnosis has no, minimal or large benefits.
In addition, some research suggests that trait hypnotizability – that is, the tendency of an
individual to respond to hypnotic suggestions – might potentially moderate the efficacy of
hypnosis for pain management [41-43]. These moderation effects appear to be more pronounced
in laboratory-based settings than studies of patients with clinical pain [44]. However, this issue
was rarely addressed in the reviews we summarized in the current study, perhaps in part because
researchers tend to not evaluate these effects in clinical trials. We recommend that not only
should trials evaluate whenever possible, using one of the several measures of hypnotizability that
are available [45], but that future reviews should include a section discussing this issue,
specifically.
Another important issue to consider is whether review authors should perform meta-analysis
when significant heterogeneity is found in the clinical trials being reviewed. When there is a
variety of different treatments (i.e., in this case, different types of hypnosis treatments) and
different comparators, it is recommended that the meta-analysis should consider each
combination separately [46]. Moreover, meta-analyses should also exclude studies with high risk
of bias [46]. Each of the seven meta-analyses included in the current scoping review reported a
high level of heterogeneity in the trials reviewed, and some reported additional publication bias.
Each of these factors suggests that it may be too early to use a meta-analytic approach to
summarize the findings from hypnosis studies. A greater number of high-quality clinical trials that
evaluate similar hypnotic approaches and compare them to similar control conditions will be
needed before a meta-analyses of this literature will likely be useful.
4.2 The Low Quality of the Existing Evidence
Despite the large and growing body of research evidence on the efficacy of hypnosis for clinical
pain, all of the reviewers noted that the quality of the clinical trials that have been published is
low. Moreover, one review [16] noted that although more recent studies include larger sample
sizes, the quality of the evidence has not tended to improve over the years.
In order for the conclusions regarding the efficacy of hypnosis treatments to be more definitive,
improving the quality of the research evidence should be given a high priority. Researchers could
use any one of a number of research quality rating tools (e.g., [47-49]) as a guide to help ensure
that their trials meet the highest possible quality standards. As noted in the results section of this
scoping review, the problems noted most often by the reviewers of the hypnosis literature include
a lack of detail regarding randomization procedures, a lack of treatment allocation concealment, a
lack of blinding of the individual(s) performing the outcomes assessments, and a lack of
registration of the trial prior to study enrollment.
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However, although it is possible (and important) to blind the research staff who perform the
outcomes assessment to treatment condition, it is extremely challenging to blind treatment
providers and study participants to treatment allocation when evaluating the efficacy of
behavioral interventions [50, 51], including hypnosis. Requiring this level of blinding of clinical
trials in this area for a study to be viewed as being of high quality would by definition mean that a
high-quality hypnosis clinical trial is next to impossible. Given this, special design features for
behavioral clinical trials are needed. These include, for example, the use of multiple (active
treatment) comparison conditions, use of “dual-blind” designs in which participants are blind with
respect to the treatment condition that is the focus of the trial, and the development of special
treatment conditions that control for the non-specific effects of the behavioral intervention, but
do not include the components of the treatment thought to have specific effects [52, 53].
Moreover, it may make sense to use tools for rating research quality that do not require that
the study participant be blind to treatment conditions in order to deem a study as being of high
quality. One example of such a tool was introduced in 2005 [54]. This tool focuses on 13 design
features that are specific and unique to trials of psychological interventions for pain management.
Thus, it emphases the importance of design features important and necessary for such trials (e.g.,
clinician experience and training, strategies to engage participants in treatment), while placing less
emphasis on design features that are of less importance to the design and conduct of studies
evaluating the efficacy of psychological interventions (e.g., allocation blinding). It is also more
comprehensive than many of the other existing tools. Trialists would do well to consider using this
tool as a guide when designing hypnosis trials, and reviewers should consider using this tool (or
others that might also be developed specifically for evaluating psychological interventions) when
rating the quality of hypnosis clinical trials.
4.3 The Efficacy of Hypnosis for Pain Management
The conclusions made by the authors of the 13 reviews we identified regarding the efficacy of
hypnosis as a treatment for pain here were inconsistent. Hypnotic treatments were found
beneficial in some studies for pain associated with medical procedures such as burn wound care,
cancer treatments, and needle puncture. The findings also suggest the possibility that hypnotic
treatments can be effective for chronic headache conditions and labor pain. In contrast, other
systematic reviews [16, 35, 36] reported hypnosis was as good as usual care or other psychological
interventions for treatment of procedural pain and chronic pain. However, in no case was
hypnosis found to be worse than any control condition. In short, the evidence indicates that
hypnosis as a treatment for clinical pain remains promising, but not yet proven effective. Strong
recommendations for or against the use of medical hypnosis cannot, therefore, be made at this
time.
5. Conclusions
Hypnosis may be an effective treatment for a large variety of clinical pain conditions, but the
efficacy is yet to be verified in high-quality trials. Hypnosis appears to be promising as an
intervention compared to no treatment for the pain associated with burn wound management,
cancer treatments, needle injections, and a variety of chronic pain conditions. Hypnosis also
appears to be as effective as other psychological pain treatments. There is a consensus from the
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systematic reviews that the quality of the trials on efficacy of hypnosis for pain management
remains low. Trialists performing research in this field should use recommended guidelines and
checklist(s) while planning and reporting their trials. This will allow other researchers to replicate
their findings and also allow reviewers to use this information when determining the factors that
impact the effects of hypnosis in future studies.
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1.
First author, year

Table S1 Description of the hypnosis interventions evaluated in the trials reviewed (as reported by trial authors).
Hypnosis Intervention

Comparator(s)

Hypnosis dose

Delivered by

Noergaard et al., 2019 (Review of trials evaluating the efficacy of hypnosis for minimally invasive procedures) [35]
Hilzi, 2015

“Hypnosis”

Usual care

NR

Physician

Norgaard, 2013

Guided self-hypnotic relaxation +

1) Usual care

NR

Nurse

1)Usual care

1 (10 min) session

Physician

1 (20 min) session

N/A (recordings)

attentive behaviour + usual care
Shenefelt, 2013

Hypnotic induction + self-guided
imagery during procedure + usual care

2) Recorded hypnotic induction (
group not included in review)

Slack, 2009

Self-hypnosis using audio recording

Usual care + audio recording of

only

patient education booklet

Marc, 2008

Hypnotic relaxation + usual care

Usual care

1 (20 min) session

Hypno-therapist

Lang, 2008

Self-hypnotic relaxation with empathic

1)Usual care

NR

Research assistant

attentive behavior + usual care
2) Empathic attentive behaviour (
group not included in review)
Marc, 2007

Hypnotic relaxation + usual care

Usual care

1 (20 min) session

Hypnotist practitioner

Lang, 2006

Self-hypnotic relaxation with empathic

1)Usual care

NR

Research assistant

NR

“Additional person”

attentive behaviour + usual care
2) Empathic attentive behaviour (
group not included in review)
Lang, 2000

Self-hypnotic relaxation with empathic

1)Usual care
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attentive behavior + usual care

2) Empathic attentive behaviour (
group not included in review)

Lang, 1996

Hypnosis using relaxation and guided

Usual care

NR

“Dedicated practitioner”

Usual care

2 (90-min) sessions, 3 weeks apart

NR

Biofeedback

8 sessions (time NR) w/ or w/o

NR

imagery + usual care
Eason et al., 2018 (Review of trials evaluating the effects of self-hypnosis)[17]
Downe, 2015

Live + self-hypnosis using audio
recordings

Tan, 2015

Live hypnosis with or without
self-hypnosis + self-practice

Werner, 2013

practice or 2 sessions

Self-hypnosis using only audio

1)Mindfulness, body awareness

3 (time NR) sessions

NR

recordings

training and relaxation

4 (time NR) sessions

NR

EMG biofeedback

10 (time NR) sessions

NR

1)EMLA + attention

3 (time NR) sessions

NR

1 (time NR) session

NR

2) Usual care
Jensen, 2011

Live + self-hypnosis using audio
recordings

Jensen, 2009b

Live + self-hypnosis using audio

1)Cognitive restructuring
2) Education

recordings
Liossi, 2006

Live + self-hypnosis + EMLA

2) EMLA only
Lang, 2006

Live-hypnosis before procedures

1)Empathy
2) Usual Care
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Lang, 2000

Live-hypnosis before Procedures

Conscious sedation

1 (time NR) session

NR

Lang, 1996

Live-hypnosis before Procedures

Conscious sedation

1 (time NR) session

NR

Harmon, 1990

Live + self-hypnosis Once/day

Audio-recordings with active

6 (time NR) sessions

NR

5 (time NR) sessions

NR

NR

NR

engagement
Olness, 1987

Live + self-hypnosis twice/day

Propranolol

Flynn, 2018 (Review of trials evaluating the efficacy of hypnosis for chronic headache)[33]
Nolan, 1995

Hypnosis + visual imagery +

1)Non-hypnotic imagery

self-hypnosis
2) “Placebo”
ter Kuile, 1994

Live + self-hypnosis

Autogenic training

NR

NR

Spanos, 1993

Hypnosis + visual imagery

“Placebo”

NR

NR

Spinhoven, 1992

Hypnosis + visual imagery +

Autogenic training

NR

NR

NR

NR

NR

self-hypnosis
Melis, 1991

Hypnosis + visual imagery +
self-hypnosis

Levinthal, 1987

Direct + indirect hypnosis

Relaxation training

NR

NR

Friedman, 1984

Hypnosis + Thermal Imagery

1)Biofeedback

NR

NR

NR

NR

2) Relaxation
De Fazzano,1980

Self-hypnosis

“Placebo”

Provencal et al, 2018 (Review of trials evaluating the efficacy of hypnosis for pain associated with burn injury wound care)[34]
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Askay, 2007

Adapted RIA+audio recordings

Attention control

NR

NR

Frenay, 2001

“Permissive suggestion”

Stress reduction strategy

NR

NR

Wright, 2000

Adapted RIA

Usual care

1 (15 min) session

NR

Patterson, 1997

Adapted RIA

Attention Control+education

1 (25 min) session

NR

Adapted RIA

1)Attention control

1 (25 min) session

NR

1 (25 min) session

Psychologist

Everett, 1993

2)Lorazepam + hypnosis
3) Lorazepam only
Patterson, 1992

Adapted RIA

1)No treatment
2) Attention control + education

Zech et al, 2017 (Review of trials evaluating the efficacy of hypnosis for fibromyalgia)[32]
Picard, 2013

Tailored Hypnosis

Waiting list

5 (60 min) sessions

NR

Castel, 2012

“Traditional” hypnosis +CBT

CBT

14 (120 min) sessions, 1

NR

session/week
Castel, 2009

“Traditional” hypnosis + CBT

CBT

12 (90 min) sessions, 1

“Therapist”

session/week
Rucco, 1995

“Ericksonian” hypnosis

Autogenic Training

“Variable”

NR

Haanen, 1991

“Traditional” hypnosis

Physiotherapy

8 (60 min) sessions

NR

Bowker et al, 2016 (Meta-analysis of trials evaluating the efficacy of hypnotherapy for disability-related pain)[36]
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Picard, 2013

Individual hypnosis + daily

Waiting list

5 (60 min) sessions over 9 weeks

Psychologist

1)Education

4 (30 min) sessions

Clinicians

self-hypnosis
Jensen, 2011

Individual hypnosis and Cognitive
restructuring +Daily self-hypnosis

2) Cognitive restructuring alone
Jensen, 2009a

Individual hypnosis+daily self-hypnosis

Progressive muscle relaxation

10 (time NR) sessions

Clinicians

Jensen, 2009b

Individual hypnosis + daily

EMG biofeedback relaxation

10 (40 min) sessions

Clinicians

self-hypnosis
Castel, 2007

Individual hypnosis

Progressive Muscle relaxation

1 (20 min) session

Researcher

Jensen, 2005

Individual hypnosis

No treatment

10 (time NR) sessions

Clinicians

Rickard, 2004

Individual hypnosis

Waiting list

5 (60 – 90 min) Sessions

NR

Gay, 2002

Individual hypnosis

1)Waiting list

8 (30 min) session

Psychologist+Students

10 (90 min) sessions, once per

NR

2) Jacobson’s relaxation
Horton, 2000

Group therapy + Self-hypnosis

1)Waiting list
2) Relaxation

Haanen, 1991

Individual hypnosis

Physical therapy

week

8 (60 min) sessions over 3 months

Hypno-therapist

Usual care

2 (90 min) sessions

NR

1) Relaxation

3 (60 min) sessions

NR

Madden et al, 2016 (Review of trials evaluating the efficacy of hypnosis for labour pain)[15]
Downe, 2015

Group therapy+Self-hypnosis with
audio recordings

Werner, 2013

Group therapy + Self-hypnosis with
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Cyna, 2011

audio recordings

2) Usual care

Group therapy+Self-hypnosis using

No treatment

3 (time NR) sessions

audio recordings

Hypnotherapist or a nurse
with-out hypnosis training

Fisher, 2009

Hypnobirthing course (group)

Usual Care

NR

NR

Mehl-Madrona, 2004

Individual hypnosis

Supportive psychotherapy

NR

Author

Martin, 2001

Individually tailored hypnosis

Supportive counselling

4 (time NR) sessions

NR

Control audiorecording (content

7 (time NR) sessions

NR

Variable: weekly (time NR)

NR

treatment
Harmon, 1990

Group session once + audio recordings

unspecified)
Freeman, 1986

Individual hypnosis

Usual care

sessions from 32nd week of
pregnancy
Rock, 1969

“Standard” hypnosis

Usual care

NR

Medical student

Cramer et al, 2015 (Review evaluating the efficacy of hypnosis for pain associated with breast cancer treatment and evaluation procedures)[29]
Butler, 2009

Hypnosis + Supportive expressive

Self-directed education

therapy

48 (time NR) sessions, 1/week for

Physician or psychologist

12 months

Montgomery, 2007

Live standardized hypnosis

Attention control

1 (time NR) session

NR

Lang, 2006

Live standardized hypnosis

1) Usual care

1 (time NR) session

Student or physician

1 (time NR) session

Clinical psychologist

2) Attention control
Montgomery, 2002

Live standardized hypnosis

Usual care
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Spiegel, 1983

Self-hypnosis +Psychological support

1) Psychological Support group

group

48 (time NR) sessions, 1/week for

Counsellors

12 months
2) Usual Care

Zhang et al, 2015 (Review evaluating the efficacy of hypnosis for temporomandibular disorders)[30]
Angelone, 2008
Winocus, 2002

Hypnosis + Deep relaxation

Attention Control

NR

Psychotherapist

Hypno-relaxation

No treatment

NR

Hypno-therapist

Relaxation and visualization

4 (60 min) sessions

NR

1) CBT

12 (90 min) sessions

NR

10 (time NR) sessions, frequency

NR

Adachi et al, 2014 (Review evaluating the efficacy of hypnosis for chronic pain)[16]
Abrahamsen, 2009

Hypnosis + self-hypnosis using audio
recordings

Castel, 2009

Hypnosis + CBT + self-practice using
audio recordings (in group)

Jensen, 2009a

Hypnosis + self-hypnosis using audio

2) Usual care
Progressive muscle relaxation

recordings
Jensen, 2009b

Hypnosis + self-hypnosis using audio

varied
Biofeedback

recordings
Abrahamsen, 2008

Hypnosis + self-hypnosis using audio

10 (time NR) sessions, frequency

NR

varied
Relaxation and visualization

3 to 6 sessions (time NR)

NR

Supportive psycho-therapy

12 (30 min) sessions

NR

1) Progressive muscle relaxation

8 (30 min) sessions, 1/week

NR

recordings
Jones, 2006

Hypnosis + self-hypnosis using audio
recordings

Gay, 2002

Jacobson’s hypnosis
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2) No treatment
Palsson, 2002

Hypnosis + self-hypnosis using audio

Waiting List

7 (45 min) sessions, 2/week

NR

1) Autogenic training

7 (60 min) sessions, 1/week

NR

Autogenic training

4 (45 min) sessions, 2/week

NR

1) Future oriented imagery

8 (300 min total), sessions,

NR

recordings
ter Kuile, 1994

Hypnosis + self-hypnosis using audio
recordings twice daily

Spinhoven, 1992

Hypnosis + self-hypnosis using audio

2) Waiting List

recordings twice daily
Zitman, 1992

Future-oriented hypnotic imagery +
audio Recordings (49 hrs of
self-practice)

van Dyck, 1991

Future-oriented hypnotic imagery +

frequency NR
2) Autogenic training
Autogenic training

audio recordings (25hrs of

4 (150 min total) sessions,

NR

frequency NR

self-practice)
Birnie et al, 2014 (Revie of trials evaluating the efficacy for procedural pain in children and adolescents)[28] (Note: data for two studies not provided by reviewers)
Huet, 2011

Three-step “Ericksonian” procedure

Standard Care

NR

Hypno-therapist

Attention control + EMLA

NR

NR

Attention control + EMLA

NR

NR

(during procedure)
Liossi, 2009

Hypnosis using visual imagery and
analgesic suggestion + self-hypnosis
training using Gardner’s model +
EMLA

Liossi, 2006

Hypnosis using visual imagery and
analgesic suggestion + self-hypnosis

Page 84/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001005
training + EMLA
Liossi, 2003

Analgesic or non-analgesic

Usual care + attention hypnotic

NR

NR

Usual care

NR

NR

1) Distraction

NR

Therapist

NR

Psychologist

suggestion before control and during
procedure
Liossi, 1999

Hypnosis using visual imagery and
analgesic suggestion + usual care

Kuttner, 1988

Hypnotic suggestion using child’s
favourite story

2) Usual care
Katz, 1987

Training for self-hypnosis based on

Play session

active imagery tailored to the child’s
interest (pre-treatment)
Cheseaux et al, 2014* (Review of trials evaluating the efficiency of hypnosis for pain associated with medical procedures)[18]
Slack, 2009

Audio recorded hypnosis

Active control

1 (20 min) session

NR

Montgomery, 2007

Live hypnosis

Active control

1 (15 min) session

NR

Montgomery, 2002

Live hypnosis

Inactive control

1 (10 min) session

NR

Ghoneim, 2000

Audio recorded hypnosis

Inactive control

“Several” (time NR) sessions

NR

Liossi, 1999

Live hypnosis

Active control

2 (30 min) sessions

NR

Enqvist, 1997

Audio recorded hypnosis

Inactive control

20 min sessions, number of

NR

sessions NR
Enqvist, 1997

Audio recorded hypnosis

Inactive control

“Several” (20 min) sessions

NR
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Patterson, 1997

Live hypnosis

Active control

1 (25 min) session

NR

Lambert, 1996

Live hypnosis

Active control

1 (30 min) session

NR

Everett, 1993

Live hypnosis

Active control

1 (25 min) session

NR

Patterson, 1992

Live hypnosis

Both

1 (25 min) session

NR

Wall, 1989

Live hypnosis

Active control

2 (time NR) sessions

NR

Katz, 1988

Live hypnosis

Inactive control

2 (20 to 30 min) sessions

NR

Note: Trials listed with the first author and date in bold face text are trials that have been included in more than one review.
NR= Not reported, EMG= Electromyography; EMLA = Eutectic Mixture of Local Anaesthetics; RIA = Rapid Induction Analgesia ([37]); CBT= Cognitive
Behavioural Therapy;
* Cheseaux et al, 2017- Reviewer’s note: For types of hypnosis intervention used, 4 RCTs used Barber’s RIA technique *37+, 3 used Rhue’s technique (*55+),
and one each used techniques described by the authors as Ericksonian [56], Enqvist’s *57+, Elmal’s *58+, Olness and Gardner’s technique *59+. 7 RCTs
described hypnosis intervention in detail but they were not based on a particular model or approach. Active comparators included non-directive
empathetic listening, attention support, CBT, discussion about medical procedures. For inactive comparators, 5 RCTs used no intervention.
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Abstract
Integrative health (IH) therapies are increasingly used to manage health conditions, but
barriers hindering nurses from offering IH therapies persist. Informatics and artificial
intelligence (AI) approaches have potential to promote nurses’ professional use of IH
therapies. The purposes of this review are to (1) describe the state of the science of
informatics and AI approaches promoting nurses’ use of IH therapies and (2) identify gaps in
literature for future investigations. This systematic scoping review followed the systematic
review guideline published by the Centre for Review and Dissemination. Five databases were
used to retrieve relevant literature published between 2008 and 2018. Sixteen articles
describing fourteen studies met predefined eligibility criteria and were reviewed. A
descriptive numerical summary method and thematical analysis were used to synthesize the
included literature. A fourfold typology emerged to label the informatics and AI approaches,
including robots with AI, computer- and mobile-based applications, electronic
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communication using an information system, and information standards and standardized
terminologies. The reviewed studies suggested that informatics and AI approaches could
enhance the safety, accessibility, and communication of nursing IH therapies, as well as
enable nursing IH data for IH-related knowledge discovery. Several gaps for future research
were identified. There is a need of theory-informed research with more rigorous design and
a larger scale to provide robust evidence for implementing existing applications and future
innovations. Literature suggests progress toward use of informatics and AI approaches to
support nurses’ professional use of IH therapies. Further high-quality and theory-informed
research is needed regarding the applications used in conventional healthcare in supporting
nurses’ use of IH therapies.
Keywords
Integrative health; informatics approach; artificial intelligence; nursing

1. Introduction
Integrative health (IH) therapies are increasingly utilized as non-pharmacological and
patient-centered strategies for managing health conditions. Integrative health therapies are whole
person, person-centered, and relationship-based approaches encompassing biomedical and
non-biomedical therapies based on scientific evidence for optimal health and well-being [1, 2].
Surveys indicated that the prevalence of IH therapy use among adults was 33.2%, 25.9%, and 63.1%
in the U.S., European countries, and Australia, respectively [3-5]. Integrative health therapies are
especially sought by patients with chronic conditions for preventing future health problems,
expanding treatment options, and maximizing well-being [6-8]. Integrative health therapies have
been recommended for managing several health conditions, such as pain, anxiety, and unpleasant
side effects of biomedical therapies [9-11]. Numerous healthcare institutions have started
programs to provide conventional Western medicine in conjunction with IH therapies [12, 13].
Nurses, as a healthcare profession embracing a holistic approach, play a central role in the
integration of conventional medicine and IH therapies in clinical contexts [12, 14]. Studies have
shown that nurses are more positive towards IH therapies and willing to learn and offer IH
therapies than other professionals [15]. A systematic review reported that 65.9% of nurses, on
average, offered IH therapies to their patients [15]. However, research has also revealed several
barriers preventing nurses from offering IH therapies. Common themes include lack of knowledge,
training, evidence, reliable sources of information, supportive facilities, peer support, time,
regulations, and reimbursement [16-19]. Considerable efforts have been invested in promoting
nurses’ professional use of IH therapies [20]. Informatics and artificial intelligence (AI) approaches
have potential to facilitate nurses’ professional use of IH therapies through improving information
management, supporting care, and capturing care for outcome evaluations [21-23].
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1.1 Health Informatics Approach
Health informatics is a scientific discipline that integrates health, computer, information, and
analytic science to facilitate and support healthcare delivery through managing and
communicating data, information, knowledge, and wisdom [24]. Informatics approaches include
diverse information- and technology-based innovations that assist healthcare professionals with
data collection and processing information for problem-solving, knowledge development, and
decision making [24]. Informatics approaches, such as electronic health records (EHR),
standardized terminologies, online computer applications, and wireless tracking devices, were
highlighted as useful tools for promoting IH therapies use in nursing [25].
The EHR is a promising tool to enhance the quality of nursing documentation and enable
nursing data to be used in knowledge discovery and care quality improvement [26, 27]. For
instance, Johnson and colleagues [28] examined the effectiveness of nurse-delivered
aromatherapy in a tertiary hospital using nurse-generated data. They concluded that patients’
symptoms, including pain, anxiety, and nausea, were significantly ameliorated after receiving the
therapy [28]. Another study using EHR data to explore the use of acupuncture for musculoskeletal
disorder patients showed the prevalence of adverse events related to the therapies [29]. The
findings of these studies demonstrate the potential of EHR data for driving knowledge and
promoting use of IH therapies in nursing.
Standardized terminologies further enable sharable and comparable nursing data for secondary
use [30]. Standardized nursing terminologies (SNTs) are collections of concepts that represent
nursing practice in documentation for communication and evaluation of nursing care [30]. The
American Nurses Association (ANA) recognizes twelve SNTs supporting nursing documentation,
interoperability of nursing data, and reuse of clinical data [31, 32]. Previous studies demonstrated
the feasibility of SNTs in capturing various nursing practices and enabling nursing data for
knowledge discoveries [33]. However, the dominant work related to SNTs has focused on
conventional nursing practices. A recent study revealed that Systematized Nomenclature of
Medicine - Clinical Terms (SNOMED CT) captured only 42% of integrative therapy terms [34]. The
results highlighted a need for evaluating and expanding existing SNTs to improve the
representation, interoperability, and usability of IH therapy data.
Despite limited attention on SNTs for IH therapies, some infrastructural work has been done to
prepare the SNTs to capture nursing IH practice. Many evidence-based integrative care guidelines
coded with the Omaha System, an ANA-recognized SNT, were developed as referencing resources
for practitioners to guide their use of IH therapies and documentation using the Omaha System
[35]. These guidelines demonstrate how the Omaha System can be used to represent nursing IH
therapies in a structured manner. With structured IH therapy data, a data-driven approach can be
applied to evaluate the use and outcomes of nursing IH therapies for inspiring future research and
informing clinical and policy decisions [28, 29, 36, 37].
1.2 Artificial Intelligence Applications
Artificial intelligence is a branch of applied computer science that aims to develop
computerized systems and robots to perform tasks that typically require human intelligence [38,
39]. Several AI and robotic applications have been developed to support healthcare-related tasks,
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such as AI-aided diagnosis and intervention selections [40]. The techniques have been applied to
support professional use of IH therapies. For instance, a robotic application using image
recognition techniques was developed to facilitate the localization and stimulation of acupuncture
points [22]. Another example is the development of several companion and humanoid robots to
facilitate animal-assisted therapies and psychotherapy for patients with cognitive impairments
[41]. All these applications demonstrated the applicability of such techniques for promoting use of
IH therapies in nursing. Furthermore, researchers have advocated using evidence-informed
theoretical frameworks to guide development and evaluation of informatics and AI applications in
supporting healthcare [42-44]. Such theory-enhanced AI may improve the quality of applications
and related data and outcomes [42-44].
Although the potential of informatics and AI approaches for promoting nursing IH therapies has
been illustrated, the accumulative knowledge has not yet been systematically reviewed and
synthesized. The purposes of this scoping review are to (1) describe the state of the science of
informatics and AI approaches promoting nurses’ use of IH therapies and (2) identify the gaps in
literature for future investigations.
2. Materials and Methods
The current review followed the systematic review guideline published by the Centre for
Review and Dissemination [45]. This review was reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) Extension for Scoping Reviews [46].
2.1 Search Strategy
A set of predefined keywords was used to search five electronic databases for identifying
literature. The keywords included integrative medicine, integrative nursing, complementary
therapy, traditional medicine, alternative therapy, holistic nursing, informatics, information
technology, data science, electronic health record, artificial intelligence, and robot, as well as the
synonyms of these terms. The databases included the Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Ovid MEDLINE, Embase, Scopus, and Google Scholar. The Boolean
operators and Medical Subject Heading terms were used to combine the keywords in order to
maximize the search. An example of the search strategy used to locate literature in Ovid MEDLINE
is provided in Table 1. All searches were limited to the literature published in English between
2008 and 2018. The keywords and search strategies were determined with a senior research
librarian. In addition, the chapters related to informatics in two textbooks, including the first and
second edition of Integrative Nursing [21, 25], were reviewed for additional relevant literature.
Furthermore, the citations of all included studies were reviewed to retrieve relevant references.
2.2 Study Selection
Abstracts of each study identified in the search were reviewed before being included. A set of
eligibility criteria was used to screen each study. Inclusion criteria were: (1) described or evaluated
informatics and AI approaches for promoting nurses’ use of IH therapies during patient care, (2)
original research, (3) focused on adult patient care, and (4) published as a full paper through a
peer-reviewed process and in English.
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Exclusion criteria were: (1) proposed or discussed an informatics and AI approach that did not
promoting nurses’ use of IH therapies during patient care, (2) used phone calls, text messages, or
emails that were not embedded in an information system to support nurses’ use of IH therapies,
(3) published as a review paper, comment, conference abstract, editorial article, thesis, or
dissertation, and (4) reported in language other than English.
2.3 Data Extraction
A data extraction tool reflecting the review purposes was developed to extract the relevant
data elements from the included literature for evidence summary and synthesis. The data
elements included authors, year of publication, study setting, research purpose, types of IH
therapy, research design, sampling method, design and theoretical foundations of informatics and
AI approach, method for the evaluation of the approach, study results (i.e., sample description,
benefit of informatics and AI approach), implications, and limitations. An excel spreadsheet was
used to organize the extracted data.
Table 1 Keywords and search strategy for Ovid MEDLINE.
Search terms
1. (exp Informatics/ OR exp Information Technology/ OR exp machine learning/ OR exp latent
class analysis/ OR exp decision trees/ OR exp Data Science/ OR exp Medical Records Systems,
Computerized/) OR (big data or data science or informatic* OR electronic health record* OR
electronic OR medical record* OR EHR* OR data mining OR decision tree* OR decision support
OR machine learning OR deep learning OR latent class analysis).mp.
2. (artificial intelligence.mp. or exp Artificial Intelligence/) or (Robot*.mp. or exp Robotics/)
3. 1 OR 2
4. (exp *Complementary Therapies/ OR exp Integrative Medicine/ OR exp Holistic Nursing/ OR
exp Medicine, Traditional/ OR ((integrative or traditional OR complementary OR holistic OR
alternative OR non-pharmacolog* OR non pharmacolog*) adj2 (therap* OR medicine* OR
health* OR healing OR modalit* OR nursing OR intervention*)).mp.)
5. Nurs*.mp.
6. 3 AND 4 AND 5
7. limit 6 to (English language and yr="2008 - 2018")
8. exclude (comment OR editorial OR letter or news OR "review" OR "systematic review")
2.4 Data Synthesis
Data from the included articles were synthesized following an analytical framework proposed
by Arksey and O'Malley [47]. A descriptive numerical summary method was used to summarize
across the included articles for an overview of the current state and focus of the literature. Further,
the studies were thematically organized according to different types of informatics and AI
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approaches.
3. Results
A total of 1,280 unduplicated articles were screened with title and abstract, and 1,224 articles
were excluded according to the eligibility criteria. Fifty-six articles were reviewed with full-text,
and 16 articles describing 14 studies were included in the current review. The PRISMA flow
diagram of the literature screen is shown in Figure 1.

Figure 1 PRISMA flow diagram of study selection.
3.1 Characteristics of Included Studies
The characteristics of the included articles are summarized in Table 2. Of the 14 studies, six
used a quasi-experimental design with one group pre-/post-test or post-test only design [48-53],
two used retrospective exploratory design [54, 55], two used randomize control trial (RCT) [56, 57],
one used cluster RCT [58, 59], one used mixed-method design [14], one used qualitative design
[60], and one used cross-sectional design [61]. Most of the studies were conducted in the United
States (n= 7), followed by two in Australia, and one each in South Korea, Taiwan, Israel, Norway,
and Spain.
For the types of IH therapy discussed in the studies, acupuncture (n=4) and animal-assisted
therapy (n=4) were the most frequent IH therapies promoted by informatics and AI approaches,
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followed by guided imagery (n=2). Other therapies, including herbal and natural products (H/NP),
biofeedback, psychotherapy, mind-body therapy, dance therapy, music therapy, acupressure,
hypnosis, relaxation techniques, aromatherapy, reflexology, massage, oriental medicine, and
traditional Chinese medicine (TCM) were each mentioned in one of the studies.
3.2 Typology of Informatics and AI Approaches
A fourfold typology emerged to label the informatics and AI approaches promoting nurses’ use
of IH therapies: robots with AI, computer- and mobile-based applications, electronic
communication using an information system, and information standards and standardized
terminologies. Definitions and examples of each type of informatics and AI approach are
summarized in Table 3 and discussed in the following sections.
3.2.1 Robots with AI
The most prominent approach that emerged in this review is robots with AI that can drive the
robots to support IH therapies through perceiving environmental changes and automatically
adjusting robot actions. Six studies described and evaluated three different robots promoting
animal-assisted therapy, psychotherapy, and biofeedback [53, 57-60, 62, 63]. Four studies
described the use of companion pet robots that could respond to surrounding stimulations
through sound and body movements to support animal-assisted therapy for older adults with
dementia or cognitive impairments in long-term care facilities [58-60, 62, 63]. Kramer and
colleagues [62] compared visitation programs by a person, a person with a live dog, and a person
with a robotic dog for residents with dementia in a long-term care facility. The study suggested
that the robotic dog could substitute for live dogs since it provided a higher amount of social
interaction stimulation and generated fewer concerns about infection, animal care, and injury
[62].
Three studies discussed a companion pet robot with the appearance of baby harp seal [58, 59,
63]. Of them, two RCTs demonstrated the effectiveness of animal-assisted therapy using the robot
on maintaining quality of life [59, 63] and decreasing symptoms of depression [58] and agitation
[58] among older adults with moderate to severe dementia. One study qualitatively evaluating the
robot from therapists’ perspectives showed a positive attitude toward offering animal-assisted
therapy when used by nurses in their practice [60].
The remaining two studies evaluated humanoid robots supporting psychotherapy and
biofeedback [53, 57]. Fulmer et al. [57] applied a psychological AI chatbot to deliver individualized
interventions rooted in psychosocial modalities for college students to reduce symptoms of
depression and anxiety. Their findings suggested that it is feasible and effective to use the chatbot
to deliver emotional support using psychotherapy approaches for reducing depressive symptoms
among college students [57]. The second study described a robot with biological sensors to
facilitate a biofeedback-based training game for physical and cognitive maintenance for older
adults [53]. The robot could move its arms to reflect participants’ movements based on the data
from a body movement sensor and adjust the difficulty of the game based on heart rate data from
another sensor during the game. The study indicated the feasibility and acceptability of the robot
in delivering personalized cognitive and motor rehabilitation for older adults [53].
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Table 2 Descriptions of the reviewed studies.
Reference

Purpose

Design

Type of IH*

Setting

Informatics and AI
approach

Theoretical
foundations

Birks et al. (2016)
[60]

Explore the use of
robotic seal as a
therapeutic tool in
aged care from the
perspective of
therapists

Qualitative
interview

Animal-assisted
therapy

Australia
Aged care facility
127 beds

Robotic harp seal with
sensors and AI
software to learn its
name, respond to
sound and touch, and
express emotions

Approach: NR
Evaluation:
NR

Boehmer and
Karpa (2011) [48]

Determine the degree
to which a H/NP*
clinical decision tool
met clinicians’ needs
by providing
evidence-based
information at the
point of care
Assess the efficacy of
integrative
psychological AI* on
reducing depression
and anxiety symptoms

Quasi-experimental
design
One group pre- and
post-test

Herbal and natural
products
containing
plant-based herbals
Not including
multivitamin
products and
minerals
Psychotherapy
(journaling, CBT*,
and emotional
support), relaxation
strategies, and
mindfulness-based
therapy

United States
Web-based clinical
Medical center
decision support
484 licensed beds system

Approach: NR
Evaluation:
NR

United States
15 universities

Approach: NR
Evaluation:
NR

Fulmer et al.
(2018) [57]

RCT*

Psychological AI
chatbot
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Gao and Westra
(2012) [61]

Evaluate the relevance Cross-sectional
of CCD* to TCM*
survey
practice

Traditional Chinese
medicine

Griffin et al.
(2016) [14]

Explore patterns of IH
service referrals and
the decision-making
process

Retrospective
exploratory design
Qualitative
interview

Acupuncture,
United States
massage, music,
Tertiary hospital
relaxation
630 beds
techniques,
acupressure,
mind-body therapy,
and aromatherapy

Hou, Chang, and
Chen (2015) [49]

Develop an
information system
for acupuncture
treatment
Evaluate the system in
terms of patient
safety, work
efficiency, and
timeliness of
responses
Explore the
representation of the
ISO RTM* in Oriental
nursing interventions

Quasi-experimental Acupuncture
design
One group pre- and
post-test

Taiwan
Medical center
1704 beds in
total and 16
acupuncture
treatment beds

Acupuncture
treatment information
system

Approach: NR
Evaluation:
NR

Retrospective
exploratory design

South Korea
Tertiary teaching
Oriental medicine
hospital
280 inpatient
beds, 7 Oriental

Standardized
terminology for IH
therapies
representation

Approach: NR
Evaluation:
NR

Hwang and Park
(2009) [54]

Oriental medicine

United States
NR* in
institutional scale

Information standard
for IH therapies
representation

Approach: NR
Evaluation:
NR

Electronic consultation Approach: NR
system for IH therapies Evaluation:
referrals
NR

Page 99/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001006

Jallo et al. (2017)
[50]

Jøranson et al.
(2015) [58]

Jøranson et al.
(2016) [59]

Examine the efficacy
of mobile-based stress
coping intervention
for hospitalized
pregnant women in
high-risk of PTL*, CS*,
or PPROM*
Examine the effect of
robot-assisted group
activity in nursing
homes for dementia
people on symptoms
of agitation and
depression
Examine the effect of
robot-assisted group
activity in nursing
homes for dementia
people on quality of
life

Quasi-experimental Guided imagery
design
One group pre- and
post-test

nursing care units
United States
mHealth-based IH
NR* in
therapy intervention
institutional scale

Approach: NR
Evaluation:
NR

Cluster RCT

Animal-assisted
therapy

Eastern Norway
10 nursing homes
NR in institutional
scale

Robotic harp seal with
sensors and AI
software to learn its
name, respond to
sound and touch, and
express emotions

Approach: NR
Evaluation:
NR

Cluster RCT

Animal-assisted
therapy

Eastern Norway
10 nursing homes
NR in institutional
scale

Robotic harp seal with
sensors and AI
software to learn its
name, respond to
sound and touch, and
express emotions

Approach: NR
Evaluation:
NR
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Karpa and
Boehmer
(2012)[51]

Report non-primary
care faculty’s and
nursing staff’s use and
experience regarding
H/NP after using a
Web-based clinical
decision support
system

Quasi-experimental
design
One group
post-test

Krampe et al.
(2016) [52]

Evaluate the feasibility
and acceptability of a
video conference
software facilitating a
dance-therapy
program for older
adults
Compare the social
behavior of individuals
with dementia during
a one-on-one
visitation by a person,
a person with a live
dog, and a person with
a robotic dog

Quasi-experimental Dance -therapy
design
One group
post-test

United States
Computer-based IH
Assisted living
therapy intervention
facility
NR in institutional
scale

Approach: NR
Evaluation:
NR

Quasi-experimental Animal-assisted
design
therapy
One group
post-test

United States
Home
rehabilitation and
health care
center
NR in institutional
scale

Approach: NR
Evaluation:
NR

Kramer et al.
(2009) [62]

Herbal and natural United States
Web-based clinical
products
Medical center
decision support
containing
484 licensed beds system
plant-based herbals
Not including
multivitamin
products and
minerals

Robotic dog with
ability to sound,
dance, and wave its
front legs and AI
software to respond to
touch with sound and
colored light flashing

Approach: NR
Evaluation:
NR
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Lopez-Samaniego
et al. (2016) [53]

Moyle et al.
(2013) [63]

Schiff et al.
(2012) [55]

Design and implement
a Lego-based robot for
cognitive and
behavioral
maintenance for older
adults using
biofeedback
Compare the effect of
companion robots on
emotions among
people with moderate
to severe dementia
participating in an
interactive reading
group

Quasi-experimental Biofeedback
design
One group
post-test

Spain
Nursing home
NR in institutional
scale

Lego-based robot and
biological sensors
detecting
electromyography and
heart rate

Approach: NR
Evaluation:
NR

RCT with
cross-over design

Animal-assisted
therapy

Australia
Aged care facility
52 low-care and
62 nursing home
beds

Robotic harp seal with
sensors and AI
software to learn its
name, respond to
sound and touch, and
express emotions

Approach: NR
Evaluation:
NR

Explore the meanings
and implications of an
IH program through
analyzing consultation
reports associated
with the IH service

Qualitative
retrospective
exploratory design

Acupuncture,
reflexology, guided
imagery, and
hypnosis

Israel
Electronic consultation Approach: NR
Medical Center
system for IH therapies Evaluation:
NR in institutional referrals
NR
scale

Notes. * AI: Artificial Intelligence; CBT: cognitive behavioral therapy; CCD: the Continuity of Care Document; CS: cervical shortening; EHR: electronic
health record; H/NP: herbal and natural products; IH: integrative health; NR: not reported; PPROM: preterm premature rupture of membranes; PTL:
preterm labor; RTM: reference terminology model; RCT: randomized clinical trial; and TCM: traditional Chinese medicine.
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Table 3 Description of informatics approaches, example applications, and gaps for future research.
Informatics
approach
Robots with AI*

Description

Selected examples

Gaps for future research

Develop, implement, and evaluate
robot with AI that can drive the
robot to support IH therapies
through perceiving environmental
changes and automatically
adjusting robots’ actions

Used a robotic harp seal to facilitate animal-assisted
therapy [60]
Applied a psychological AI chatbot to support
individualized psychotherapy [57]

Attitudes of nursing staff towards robots assisting
IH therapy delivery and their impacts on nursing
Use of robotic applications in caring children,
persons with disabilities, and other populations
Comparison of robotic and live pets

Computer-and
mobile-based
applications

Develop, implement, and evaluate
a computer- or mobile-based
application to promote or facilitate
IH therapies

Developed and evaluated a system for acupuncture
treatment [49]
Evaluated a web-based herbal and natural products
decision support tool [51]
Evaluated a mobile application for stress coping [50]

Unintended consequences pertinent to the
applications

Electronic
communication
using an
information
system

Develop, implement, and evaluate
a system to support
communication and information
sharing between nurses and IH
practitioners

Used an electronic consultation system for IH*
referrals [14]

Detailed descriptions of IH communication
systems for future implementation and
improvements
Use of electronic communication systems to
promote IH communication in other healthcare
settings, such as community-based care

Information
standards and
standardized
terminologies

Develop, use, and examine an
information standard or
terminology to enable thorough,
standardized, interchangeable
nursing IH therapy documentation
in electronic health records

Examined the usability of a pre-existing standardized
terminology in presenting Oriental nursing
interventions [54]
Examined the relevance of CCD data elements to
Traditional Chinese medicine practice [61]

Representation of the ANA-recognized SNTs to
represent nursing IH therapies

Notes. * AI: artificial intelligence; CCD: the Continuity of Care Document; and IH: integrative health.
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3.2.2 Computer- and Mobile-Based Applications
The second type of approach is computer-and mobile-based applications. Four included studies
described and evaluated the use of this approach to promote nurses’ IH therapy use [48-52]. All
studies used a quasi-experimental design with one group pre-/post-test or post-test only to
evaluate their applications. Of their applications, one was developed as part of an EHR in a
medical center to support clinical use of acupuncture. The study showed that their acupuncture
treatment system could enhance patient safety by providing order information at the point of care
[49]. Another application that was integrated into an EHR was a web-based decision support tool
for the use of H/NP. The tool demonstrated the potential to promote safety of H/NP use by
empowering nurses in providing the latest evidence [48, 51].
The remaining two applications were not built as part of an EHR [50, 52]. Of them, one was a
mobile-based application for facilitating guided imagery to reduce prenatal stress among
hospitalized women at a high risk of preterm birth [50]. In addition to developing new applications,
a pre-existing application can be applied to promote IH therapies. Krampe and colleagues [52]
applied a pre-existing conference communication software to facilitate a group-based dance
therapy for older adults in an assisted living facility. Both applications enabled IH therapies to be
delivered remotely and thus potentially enhanced the accessibility of the therapies.
3.2.3 Electronic Communication Using an Information System
Another approach is using electronic communication systems to promote communication and
information sharing between nurses and IH practitioners. Two studies described the use and
evaluation of this approach [14, 55]. However, both studies provided limited descriptions
regarding the use, advantages, and disadvantages of their communication systems. Griffin and
colleagues [14] explored the data from the consultation system and conducted qualitative
interviews with users in a tertiary hospital. Their findings showed that most nurses and physicians
were satisfied with the referral process and remarked that the process worked well and was easy
to follow [14]. Authors of the second study thematically analyzed the referral data from a medical
center and revealed that an electronic consultation system could facilitate communication
between IH practitioners and conventional healthcare providers [55].
3.2.4 Information Standards and Standardized Terminologies
The fourth type of approach is the use of information standards and standardized
terminologies. The approach was defined as developing, evaluating, and using information
standards and standardized terminologies to enable thorough, standardized, interchangeable IH
therapy documentation within EHRs. Of the included studies, one study evaluated the usability of
an international standards organization reference terminology model (ISO RTM) in representing
Oriental nursing interventions in a tertiary Korean hospital [54]. The findings revealed that a
standardized terminology developed from a Western medicine perspective was applicable to
represent Oriental nursing interventions and enable future research by providing structured data.
The authors also indicated that the use of the ISO RTM decreased granularity in describing
Oriental nursing interventions [54].
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Another included study suggested that an existing information standard based on the
biomedical model could promote the interoperability of IH therapy data. Gao and Westra [61]
conducted a cross-sectional survey of IH practitioners regarding the relevance of elements in the
Continuity of Care Document (CCD) to IH therapy. The study concluded that most CCD elements
are relevant and could be used to capture IH interventions and outcomes for information
exchange among healthcare settings. However, the study also suggested that a standardized
terminology specifically delineating IH therapies should be developed to complement the CCD for
sharing information between conventional and IH practitioners [61].
3.3 Gaps Identified in This Review
Serval gaps in the literature were identified for each approach and are summarized in Table 3.
In addition, gaps across the approaches were identified. First, none of the included studies
discussed the theoretical foundations of their informatics or AI applications and evaluation design.
Furthermore, most studies used an observational design or a quasi-experimental design with a
single group and a small sample. There is a need of theory-informed research with more rigorous
design and larger scale to provide robust evidence for implementing existing applications and
future innovations.
4. Discussion
This review of the literature describes the scope of informatics and AI approaches supporting
nurses’ professional use of IH therapies to date. The informatics and AI approaches identified in
this review were summarized and labeled by a fourfold typology, including robots with AI,
computer-and mobile-based applications, electronic communication using an information system,
and information standards and standardized terminologies. Informatics and AI approaches may
enhance the safety, accessibility, and communication of nursing IH therapies, as well as enable
nursing IH data for IH-related knowledge discovery.
The most common type of informatics and AI approach identified in the current review is
robots with AI. All studies demonstrated positive results in using AI robots to promote IH therapies.
It is notable that there is considerable interest in using robots to support animal-assisted therapy
for older adults with dementia and cognitive impairments, consistent with a previous review on
the use of robots in nursing [41]. The majority of reviewed studies evaluated their robotic
applications from patients’ perspectives or outcomes; additional research is needed regarding the
attitude of nursing staff towards robots assisting IH therapy delivery [64]. Further, although
studies suggested that pet robots can substitute for live animals, none of the reviewed studies
compared robotic and live pets from either patients’ or therapists’ perspectives. Thus, whether
robotic pets can replace live animals and bring benefits suggested in the literature [60, 62, 63] is
unknown and should be further examined.
The second type of approach is computer- and mobile-based applications. Four studies
described three computer-based software and one mobile-based application for facilitating the
use of IH therapies by nurses. All demonstrated feasibility of promoting IH therapies, acceptability
to clinicians, enhanced safety of IH therapy use, and increased accessibility of IH services. These
advantages are consistent with the benefits of using computer- and mobile-based applications in
conventional healthcare [65, 66]. However, all four studies used a quasi-experimental design, and
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the small sample size and single group design may bias the results [67]. More robust methods to
test the applications are needed, such as a larger scale experimental and quasi-experimental
design with comparison groups and longitudinal follow-up [68]. Furthermore, unintended
consequences pertinent to the applications were not explored. Given that computer- and
mobile-based applications could have both positive and negative impacts on clinical practice [69],
the negative impacts of the applications have potential to offset their benefits and should be
investigated.
The third type was electronic communication using an information system used to support
nurses’ use of IH therapies. The studies suggested that an electronic consultation system can make
the referral smooth and facilitate the communication of patient information and treatments
among IH practitioners and nurses. Such improved communication has potential to enable
continuity of care, reduce cost by cutting redundant treatment, and improve quality of care [70]. A
number of gaps in using the electronic communication system promoting IH therapy
communication emerged in this review. First, the primary focus was on analyzing data collected in
the systems for discovering knowledge regarding nurses’ decision-making and communication in
IH referrals. Descriptions of the design, utilization, and benefits of the systems were limited.
Second, both studies were conducted in a tertiary setting. The utilization of an electronic
communication system to promote IH communication in other healthcare settings is lacking,
despite the fact that primary and community-based care practitioners frequently offer IH
therapies to their patients and make IH referrals [71, 72]. Whether an electronic communication
system can work well for and benefit those care providers needs to be explored in future studies.
The last approach identified in the current review is information standards and standardized
terminologies that can enhance the quality, usability, and interoperability of IH therapy
documentation. These studies highlighted the need for further development of standardized
terminology to support thorough and structured nursing IH intervention documentation. Limited
scientific works related to the use of SNTs to enhance IH therapy documentation were identified
with the search terms used in this review. None of the reviewed studies examined the
representation of the ANA-recognized SNTs in nursing IH therapies. Although use of SNTs to
capture IH practice is in its infancy, some work preparing the existing SNTs for documenting IH
therapies has been done [21, 35]. However, the majority of those works were presented in books
and web sites. The extent to which those works can affect the quality and interoperability of
nursing IH therapy documentation in real-world practice is unknown and needs to be further
explored in the future.
None of the reviewed articles described the theoretical foundations of their approaches,
consistent with previous literature urging the need of theoretical approaches to informatics and AI
applications supporting healthcare [73]. Previous research has demonstrated that theories provide
frameworks for guiding healthcare technology design, implementation, and evaluation [41-43].
Informatics and AI approaches for nursing IH therapies should also be developed and evaluated
based on evidence-informed theoretical frameworks. Several existing theories could be used to
advance the science [44]. For instance, the structure-process-outcome quality of care model [74]
or the Problem-Intervention-Outcome Meta-Model [31] could provide theoretical foundations for
comprehensive and structural examinations of innovative applications regarding their impact on
healthcare and patient outcomes.
The implications of this review are many. Evidence suggests progress toward using informatics
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and AI applications to address some barriers to nurses’ professional use of IH therapies. For
instance, AI robots may facilitate numerous IH therapies and facilitate providing both conventional
and IH therapies. Lack of IH-related knowledge may be addressed using computer-and
mobile-based applications to provide up-to-date knowledge at the point of care. In addition, all
approaches identified were used in conventional healthcare, which may suggest that technology
used in conventional nursing has potential to promote IH therapies. However, several
technologies, such as expert systems and predictive analytics for nursing outcomes research, are
not yet applied to support nursing IH therapies and should be scientifically evaluated.
This review has several limitations. First, the search terms for retrieving literature may fail to
capture all relevant literature. Integrative health is not consistently defined in the literature, and
numerous terms were used to represent IH therapies [75]. Although the search terms for IH
therapies were intentionally broad in this review, investigators may describe IH therapies with
other terms. The same is true for informatics and AI approaches. In addition, the feasibility of
applying advanced AI applications, such as machine learning techniques, to support IH therapies
was demonstrated in previous studies [22, 40, 76]. However, none of those techniques appeared
in this review. Although this absence could be due to the literature databases and search terms
used, it may also be true that advanced AI techniques have not been applied to support nurses’
use of IH therapies.
5. Conclusions
The state of the science of informatics and AI approaches that promote nurses’ professional
use of IH therapies is that Informatics and AI approaches may enhance the safety, accessibility,
and communication related to nursing IH therapies, as well as enabling nursing IH data for
knowledge discovery. Informatics and AI approaches have potential to accelerate the integration
of conventional and IH therapies for enhancing care quality and continuity of care. Further
high-quality and theory-informed research is needed to advance use of informatics and AI in
supporting nurses’ use of IH therapies.
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Abstract
The face of illness has changed with progress in public health, immunizations, and antibiotic
medication. Today, medical clinics are more likely to see patients with chronic illnesses,
stress-related conditions, and complex bio-psycho-social conditions. This is a global trend,
affecting patients worldwide, as Western lifestyle and diet have produced increases in
chronic lifestyle-based disorders. Integrative medicine, which attends more fully to
psychosocial dimensions of illness, appears to offer promise for today’s patient. One might
expect hypnosis to assume a central place in integrative healthcare settings, because
hypnosis is evidence-based, person-centered, and attuned to subjective and life-historical
dimensions of the human being. However, hypnosis currently receives relatively little
attention in integrative medicine circles, and hypnosis is underutilized in spite of the
availability of many effective clinical protocols for a wide range of medical disorders. This
article introduces emerging paradigms in integrative healthcare and suggests that the field
of hypnosis must increase attention to these paradigms and improve educational
preparation for hypnosis practitioners to function within these paradigms.
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1. Background
1.1 Changing Face of Illness
The face of illness has changed [1, 2]. In 1900 physicians faced the scourge of acute conditions,
which often killed quickly. Infectious diseases, bacterial parasites, and unhealed physical trauma
all took a toll on human beings with heavy mortality rates for untreatable conditions. The impact
of public health, immunization, and antibiotic medications have reduced the illnesses of the past
to the margin in health care. Today’s primary care clinic rarely sees typhoid, cholera, smallpox, or
polio.
Instead, patients approach the clinic today with chronic illnesses, stress-related conditions, and
in general complex bio-psycho-social conditions. Authorities in medicine have been calling for
several decades for a more integrative approach to health, to address the contributions of the
biological, psychological, and social dimensions to illness [3-5]. Hypertension, depression, anxiety,
diabetes, fibromyalgia, chronic fatigue, and chronic pain are more common problems in the 21st
century, each reflecting complex etiology, with life stress and lifestyle influencing both onset and
progression [2].
These problems are global, spreading rapidly into the developing world, with the influences of
urbanization, Western diet and lifestyle, and an aging world population. The World Health
Organization has highlighted the trend for non-communicable diseases, largely chronic conditions,
to burden populations in developing nations, which now are forced to budget for healthcare
systems to deal with the old problems of infectious diseases and bacterial parasites while
simultaneously treating epidemic numbers of patients with lifestyle-related problems [6-8].
Several authors have articulated a vision of integrative healthcare. Harold Koenig, a leader in
the importance of religion and spirituality in health care, commented that:
Patients want to be seen and treated as a whole person, not as diseases. A whole
person is someone whose being has physical, emotional, and spiritual
dimensions. Ignoring any of these aspects of humanity leaves the person
incomplete and may even interfere with healing [9].
Andrew Weill, who founded the first fellowship for physicians in integrative medicine, defines
integrative medicine as:
…healing-oriented medicine that takes account of the whole person, including all
aspects of lifestyle. It emphasizes the therapeutic relationship between
practitioner and patient, is informed by evidence, and makes use of all
appropriate therapies [10].
Since 1946, the WHO has called for treating the whole person, defining health as “a state of
complete physical, mental and social well-being and not merely the absence of disease or
infirmity” [11].
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Integrative medicine has been promoted as a response to the global healthcare crisis, because
it is focused broadly on psychosocial dimensions of illness, is person-centered, and emphasizes
dietary, behavioral, and lifestyle change.
1.2 The Place of Hypnosis in Integrative Healthcare
One might expect a central role for hypnosis in integrative healthcare. Hypnosis draws on the
inner resources of the person. It is delivered within the context of the patient-provider
relationship. It has an extensive research base [12-15]. It addresses dimensions of the
person-with-illness beyond the bio-medical, including life-historical factors such as adverse
childhood experiences [16].
Hypnosis has been shown to facilitate habit change, including health-risk habits, with smoking
cessation and smoking relapse prevention [17-20]. Hypnosis has been shown to prepare patients
effectively for surgical procedures and other medical interventions, to a degree producing
cost-savings in overall care [21, 22]. Hypnosis also moderates the adverse effects of medical
procedures such as radiation therapy for cancer patients [23]. Hypnosis facilitates pain
management for a wide variety of pain types, including acute pain, chronic pain, and pain
accompanying medical procedures [15, 24, 25]. Hypnosis and hypnotic language can also be
utilized by hospital and clinic personnel, with significant improvements in patient satisfaction [26,
27].
Early in the emergence of integrative medicine, [28] reviewed the relevance and credibility of
hypnosis for inclusion in integrative medicine. He reported that NIH regards hypnosis as a
complementary and alternative intervention. He reviewed outcome data on 17 medical
applications of hypnosis, from allergy to urology, and concluded that “patients treated with
hypnosis experienced substantial benefits for many different medical conditions” (2005, p. 511).
Nevertheless, the current dialogue on integrative medicine gives only sporadic attention to
hypnosis and hypnosis remains underutilized in healthcare. The National Center for
Complementary and Integrative Healthcare, the successor to the National Center for
Complementary and Alternative Medicine, does not mention hypnosis in its discussion of
mind-body practices, while chiropractic, acupuncture, yoga, and guided imagery are all mentioned
[29]. Hypnosis is not listed among the 10 most commonly used complementary health approaches
in national health statistics reporting [30], The American College of Physicians updated its
recommendations for acute, sub-acute, and chronic low back pain in 2017, and called for
non-invasive alternative treatments to be attempted before surgery, and further recommended a
variety of alternative therapies to be implemented before medication. The guidelines differed for
acute low back pain, chronic low back pain, and radicular low back pain, and included
acupuncture, massage, heat, yoga, EMG biofeedback, and mindfulness, but not hypnosis [31].
Similarly, Lake, a leader in the integrative mental health (IMH) movement, gives minimal attention
to hypnosis as a modality for IMH, while emphasizing acupuncture, herbal and nutritional
medicine, yoga, and meditation [32-34].
2. Emerging Paradigms of Integrative Medicine
In the remainder of this paper I will provide an overview of several emerging paradigms in the
field of integrative healthcare. I propose that for hypnosis to assume a significant role in
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integrative healthcare, we must increase our attention to these paradigms, and improve
educational preparation for hypnosis practitioners to function within these paradigms. Readers
may also wish to consult [35] for a qualitative analysis of several definitions of integrative
medicine and health.
2.1 Integration within the Traditional Medical Hierarchy
Under this paradigm, the physician remains the primary provider and will typically prescribe a
biomedical regimen of medication, to be supplemented with complementary and behavioral
interventions. Psychologists, nutritionists, exercise physiologists, acupuncturists, Reiki therapists,
and other complementary practitioners will be included within the medical home or referral
networks will be established between the medical home and the complementary providers. Those
complementary therapy practitioners co-located within the medical home will often function as
physician extenders, implementing physician-initiated treatment orders.
This paradigm continues the traditional assumption that the primary intervention for a patient
complaint is bio-medical, and the medical physician is the best arbiter of choice of treatment. The
positive advantage of the hierarchical model is that the supervising physicians may better
integrate an understanding of the evidence-base of available therapies, when developing the
treatment plan for the patients’ disorders.
The disadvantage of this paradigm is that for many chronic conditions and functional disorders,
a complementary or behavioral intervention delivered early in onset of disorder may reverse or at
least manage the disorder and hinder the progression to chronicity. Too often medical providers
delay referral until the pharmaco-therapies and medical procedures have been implemented for
months or years, by which time the patient’s condition often becomes more chronic and resistant
to treatment of any kind. Biofeedback, hypnosis, or the Feldenkrais method, alone or in
conjunction with lifestyle modifications, may often provide an effective intervention for emerging
headache conditions, while the same therapies are challenged to address a “chronic daily
headache,” of ten years’ duration, often exacerbated by a rebound patter of worsening head pain
as blood levels of narcotic analgesics fade. Further, no one, including the physician, can reliably
predict which complementary intervention might dramatically relieve the disorder.
2.2 Interprofessionalism: A New Communications Paradigm
Many advocates of Integrated Care believe that it can be optimized with interprofessional
teams working in a single setting [36]. Co-location within a single setting enhances communication
and increases patient follow through on referrals to other disciplines. Diverse professionals work
on a collaborative basis in a single pediatric, family practice, or specialty medicine setting. Decision
making is carried out through communication across disciplines and engaging the patient
integrally in the process.
The World Health Organization advocates for interprofessionalism in health profession
education and in clinical practice:
The World Health Organization (WHO) and its partners recognize
interprofessional collaboration in education and practice as an innovative
strategy that will play an important role in mitigating the global health
workforce crisis [37].
Page 116/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001007

There are challenges for the interprofessional model. This model challenges all healthcare
providers to better communicate with one another and the patient. At a time when corporate
medicine drives a reduction in minutes spent per patient encounter, interprofessionalism
demands time for communication among professionals and with the patient.
In addition, the evidence-base for many complementary and allied health interventions is weak
and not sufficiently persuasive for medical personnel. This undermines the confidence of
medically oriented professionals in giving full credibility to complementary modalities. The funding
for large-scale multi-center trials for new medications comes from the profits of pharmaceutical
sales, whereas in the complementary therapy domain, comparable funding sources are not
available. Although publications of research, including some well-funded larger studies, have
increased in recent years, overall the studies on hypnosis, acupuncture, and other complementary
therapies tend to utilize much smaller samples and blinding is less feasible, when the patient’s
awareness is part of the therapies’ pathways for action. Fortunately, the occasional dramatic
improvement of medical patients with integrative care including complementary therapies can be
persuasive for physicians, nurses, and other biomedically oriented members of the treatment
team [1, 2].
2.3 The Smörgåsbord Paradigm
In effect, many integrative medicine programs operate on a “Smörgåsbord” principle. Patients
are offered a variety of mainstream and complementary treatments, and patients select those
that suit their preferences. Since much of the CAM delivery system is market driven and outside
mainstream healthcare, patient preference is often the primary factor driving treatment selection.
Patient preferences are a key element in all evidence-based care, but it is critical that current
knowledge on the efficacy of the various options is communicated to the patient making the
choices. Research suggests that finding reliable information on complementary and alternative
treatments is challenging, patients are confused by conflicting research reports and claims, and
patients may be most strongly influenced by testimonials from other patients [38]. Patients often
would prefer to receive information about CAM from trusted sources, such as their physicians, yet
physicians are often not equipped to provide such information [39].
As a consequence, patient choices of complementary therapies may not be in synch with the
evidence base on the therapies. Moves to integrate complementary therapies into mainstream
medical institutions may moderate these effects of disinformation and lack of information, yet
patient preference will remain an element in informed medical decision making.
2.4 Epigenetics as a Paradigm for Integrative Medicine
Bruce McEwen [16], a leader in contemporary stress theory, has promoted epigenetics as a
paradigm for integrative medicine. Epigenetics studies how multiple variables influence the
translational process determining which of the potential traits carried in an organism’s genetic
code actually get expressed. Everything occurring during the organism’s life cycle can modify gene
expression, to the benefit or the detriment of health. Stress, nutrition, drugs, and negative
emotion can all adversely affect gene expression and health. Animal research indicates that
epigenetic effects may carry over transgenerationally from the original organism, “either through
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the germline or through reoccurring environmental conditions,” suggesting a long-term effect for
early experiences [40].
According to McEwen’s model, early life experiences shape the trajectory of health and
disease, influencing epigenetics. Early intervention is critical to minimize the damage caused by
adverse childhood experiences (ACEs) – including abuse, neglect, and poverty -- with their lifelong
health consequences. This paradigm demands interventions long before the patient presents with
symptoms. McEwen emphasizes that the “lived experiences” of the person are important, since
the same objective event may take on divergent significance or meaning for those impacted by it.
Personal experiences, and the meaning the individual endows these experiences with, all enhance
or inhibit the response to healthcare. Stress, allostatic load, and overload all can interact with
genetic disposition toward bio-medical disorders.
In McEwen’s model, physical exercise, social integration, and finding meaning in life can all
optimize epigenesis and enhance the positive plasticity of the nervous system. Behavioral
interventions, cognitive behavioral therapies, and mindfulness training can moderate the
symptoms of chronic illness, enhance neurogenesis, and improve the regulation of mood and
emotion, reducing negative epigenetic forces and enhancing positive epigenesis [16].
2.5 The Lifestyle Medicine Paradigm and the Health Coaching Paradigm
I have grouped these overlapping paradigms together, because they complement one another
so well. Lifestyle medicine has emerged as a new movement in healthcare, based on decades of
research showing that lifestyle factors shape both the onset and progression of chronic illnesses
and conditions. Health coaching is a discipline that has emerged, to assist human beings to make
lifestyle choices, reducing health risk behaviors and enhancing salutogenic behaviors.
2.5.1 Lifestyle Medicine
Sagner, et al. [41], published a definition of lifestyle medicine endorsed by the American
College of Lifestyle Medicine, the Australian Lifestyle Medicine Association, and the European
Society of Lifestyle Medicine:
Lifestyle medicine is a branch of evidence-based medicine in which
comprehensive lifestyle changes (including nutrition, physical activity, stress
management, social support and environmental exposures) are used to prevent,
treat and reverse the progression of chronic diseases by addressing their
underlying causes [41].
Dean Ornish conducted many of the early studies that led to the integrative medicine
movement. Ornish developed a multi-modal protocol including whole foods, plant-based
(vegetarian) diet, smoking cessation, physical exercise, stress management, yoga, and meditation.
Patients who completed this program showed measurable and clinically significant improvements
in their cardiovascular condition. Patients with cardio-vascular illness attained reductions in
triglycerides, cholesterol, blood pressure, and increases in myocardial perfusion [42-44]. Many
patients in Ornish’s lifestyle medicine studies showed measurable opening of coronary artery
blockages, through reversal of plaque formation. Following the Ornish program, cardiac patients
with depressive illness also showed significant improvements in depressive mood [45].
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Sagner and colleagues described the essence of lifestyle medicine. Evidence has mounted for
decades that nine lifestyle-related factors and lifestyle-induced dysfunctions account for 90% of
cardiovascular illness: “smoking, excessive alcohol consumption, physical inactivity, poor diet,
stress, hypertension, and poor blood lipids” [41]. The message is clear: Better health lies in the
direction of correcting these nine factors. The frustration is that decades have passed, and the
same correctable lifestyle variables continue to cause needless cardiovascular deaths [46].
Healthcare professionals know the behavioral changes needed to enhance health and prevent
illness; patients do not make the changes. The huge published research on “medical
non-adherence” illustrates the magnitude of the problem. Patients frequently do not follow
prescribed regimens of medication, as well as other physician recommendations. In chronic illness,
30-50 % of medications are not taken as prescribed and medication nonadherence is associated
with 125,000 deaths annually [47]. Non-adherence when physicians recommend behavioral and
lifestyle change falls in similar ranges. According to one recent study, only from 35 to 63 % of
patients make positive behavioral changes following physician recommendations, although those
reporting more trust in the physician make more changes [48].
David Katz sums up the message of lifestyle medicine:
We let this happen, every day. We aid it, and we abet it – every day. And all the
while, we devise new drugs and devices, new stents and statins – and we learn
CPR – to contend with diabetes that doesn’t need to happen fully 90 percent of
the time or more, heart disease that doesn’t need to happen fully 80 percent of
the time or more. We seem to accept that it’s a midlife right of passage:
angioplasty, or CABG? Take a number – have a nice procedure – you can wait in
the fast food restaurant – next! [46]
2.5.2 Health and Wellness Coaching
Health and wellness coaching is the emerging discipline that applies research-based knowledge
and techniques to assist human beings to modify lifestyle, reduce health risk behaviors, and
increase health-enhancing behaviors [49, 50]. Health and wellness coaching optimizes the human
capacity to make change. Coaching is a natural partner with lifestyle medicine, since health
coaches facilitate patients to make exactly the kinds of lifestyle changes demanded by lifestyle
medicine.
The coach begins by inviting the patient into a collaborative “alliance for health.” The coach
uses motivational interviewing to mobilize the patient’s own motivations and goals, assists
patients to establish their own goals. Many authors within the coaching field emphasize
self-determination theory [51].
Self-determination theory holds that the more autonomous a behavior is, the more personal
commitment is mobilized [52]. Accordingly health and wellness coaches assess the patient’s
current readiness for change, and proceed in a step-wise fashion, beginning with small
self-directed changes, and moving to more demanding changes only when the individual has
experienced some initial successes with small steps [53].
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2.6 The Functional Medicine Paradigm
Functional medicine is a widely used paradigm within the larger field of integrative medicine.
Functional medicine brings together the healing powers of nutrition with laboratory assessment,
to identify specific deficits in the body that can be addressed nutritionally. It is clear that
nutritional advice does not produce the same effects in all patients, even to those with the same
diagnosis. This is the principle of biochemical individuality. Interventions must take into account
this individual’s history, biochemistry, genetic makeup, and nutritional deficiencies and
sensitivities [54]. The goal is what is variously called “personalized medicine” or “precision
medicine;” the treatment plan is unique for precisely this biochemically unique human being.
Functional medicine practitioners utilize a variety of blood and stool tests to identify any
mineral or nutritional deficiencies along with food allergies and insensitivities. The practitioner
assesses the current state of the microbiome of this individual, the genetic material of all of the
microbes that reside in the human body [55]. This allows nutritional recommendations to be
personalized for the patient.
Functional medicine includes attention to both nutrigenomics and nutrigenetics. Nutrigenomics
investigates how nutrients can modify the regulation of gene expression. Diet-regulated genes
play a role in the onset and progression of specific diseases. Emerging research has shown that
nutrigenomics has potential for preventing, mitigating, or treating chronic disease, and certain
cancers, through small but strategic dietary changes.
Nutrigenetics investigates how genetic variation influences the interaction between nutrition
and disease. Research on nutrigenetics offers further tools to create a more
individualized/personalized medicine based on understanding an individual’s nutritional needs,
health status, and genotype. In a large-scale study, those participants who had a genetic variant
rs1885988 in the MT1F3 region showed greater weight loss from intensive lifestyle interventions
than did those without this genetic variant [56]. The genetic evidence becomes a tool for
supporting the choice of this intervention.
In this area of nutrigenetics and nutrigenomics, the causal pathways are reciprocal: Genetic
markers predict response to interventions, but interventions also blunt the effects of genetic
markers. In the so-called “Pounds Lost investigation,” individuals carrying the A Obesity risk allele
at FTO rs1558902 showed greater weight loss on a high protein diet [57]. In another study, those
research participants who had a genetic marker at rs79903146 at TCF7L2, showed more frequent
progression to diabetes. However, those participants with this marker who also received the
intensive lifestyle intervention, showed lower frequency of developing diabetes [58].
There is also extensive research evidence for reciprocal interactions among life stress, the
physiological stress response, digestive function, and the gut. Stress can cause or exacerbate
digestive system symptoms, including heartburn, abdominal cramps, or loose stools. Keefer and
Blanchard [59] estimated that 60% of patients with IBS have Generalized Anxiety Disorder, and
20% have depression. The microbiome may cause or exacerbate anxiety and traumatic
experiencing; conversely, use of a probiotic regulating the microbiome can reduce anxiety and
depression [60].
Stress influences food choices: Stress and depression are associated with less fresh fruit
consumption as well as greater snack food intake, and the seeking of hyperpalatable foods [61].
Stress also induces metabolic changes that promote weight gain and body fat mass [61].
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Inflammation-enhancing diets can increase depressive symptoms and pro-inflammatory responses
to stressors. Stress enhances maladaptive metabolic responses to unhealthy meals. For example,
total triglycerol (TG) and low-density-lipoprotein-TG areas were 50% or more higher during stress
than under control conditions [62]. Accordingly, a comprehensive functional medicine plan should
include mind-body elements, such as relaxation training or hypnosis, to counter the effects of
stress on digestion, food choice, and metabolism.
In summary, functional medicine has drawn on the full powers of current science and
laboratory testing to personalize the treatment plan for the individual patient. Practitioners guide
patients to eliminate some foods, increase others, and in many cases the practitioners also
prescribe nutritional or mineral supplements to address conditions identified in the laboratory.
The research in this domain remains weak and inconsistent, yet most functional medicine
clinicians report that many of their patients have shown dramatic improvements, enough to
inspire further research on functional medicine.
2.7 The Competencies Paradigm
Education in the health sciences today is moving toward a competency-based approach, which
parallels evidence-based approached to practice. In integrative medicine, we showed above that
the interprofessionalism paradigm emphasizes practitioners learning better communication skills,
developing an understanding and acceptance for both the patient’s perspective and the
viewpoints of both mainstream and complementary healthcare disciplines. Accordingly,
competencies for integrative medicine training will include communication skills and sensitivity to
divergent professional cultures. Research on core competencies for integrated and integrative
care has focused on integration of medical and “behavioral health” services. For example, Miller
and colleagues concluded that:
Competence as a licensed behavioral health provider working in primary care
refers
to
the
knowledge,
skills,
and
attitudes—and
their
interconnectedness—that allow an individual to perform the tasks and roles in
that setting [63].
At least two organizations have identified competencies that support integration of professions
in one setting.
The Colorado Consensus Conference took place in November 2015, and identified eight
competencies to support highly integrated practices, where behavioral health professionals are
onsite and integrated into the care team. The following are the headings for the eight
competencies; further detail on each competency is available in the conference report [60]:
– Identify and assess behavioral health needs as part of a primary care team.
– Engage and activate patients in their care.
– Work as a primary care team member to create and implement care plans
that address behavioral health factors.
– Help observe and improve care team function and relationships.
– Communicate effectively with other providers, staff, and patients.
– Provide efficient and effective care delivery that meets the needs of the
population of the primary care setting.
– Provide culturally responsive, whole-person and family-oriented care.
Page 121/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001007

– Understand, value, and adapt to the diverse professional cultures of an
integrated care team.
Another organization produced a similar set of competencies. The Annapolis Coalition on the
Behavioral Health Workforce is a non-profit organization focused on strengthening the
recruitment, retention, training, and performance of the behavioral health workforce. This group,
in collaboration with SAMSHA, published a report on “core competencies for integrated primary
and behavioral healthcare” [64].
The development of core competencies provides a paradigm and a training framework for
developing a new healthcare workforce, comprised of professionals who are better prepared to
interact across disciplinary boundaries, engage the patient in health care decisions, listen
empathically to colleagues and patients, and produce true and more seamless integration of
mainstream and complementary health modalities in one setting.
2.8 The Eco-Systems Paradigm for Health and Healthcare
Sagner et al. [41] suggested that our environment can be morbidogenic or salutogenic. The
WHO is promoting attention to scientifically measurable variables in the environment, the
“physical, chemical and biological determinants of health external to a person” [65]. The human
being is always embedded in an eco-system or environment, and that environment can
contribute to illness or health. This is reminiscent of the words of Ralph Waldo Emerson, who
wrote in his essay Nature that “In the woods, I feel that nothing can befall me ... which nature
cannot repair” [66].
There are a number of eco-systems models for health at this time, but I will take the example of
“forest medicine” and “forest bathing.” One of the stimuli for global lifestyle-based illness is rapid
urbanization and estrangement from nature. Forest medicine emerged in Japan to address this
estrangement from nature and has become a global movement. Forest medicine and other forms
of nature therapy prescribe immersion – “forest bathing” – in natural environments as a form of
therapy. Organized programs provide transport for urban dwellers to protected forest
environments and these individuals are immersed in the forest for periods of several days.
In Japan, the Shinrin-Yoku movement began in the 1980’s and has gained a widespread
following. Shinrin-yoku literally translates as taking in the forest atmosphere or “bathing” in the
forest. Researchers in both Japan and South Korea have promoted forest exposure for
preventative health and wellness and also as a treatment for chronic illness. One of the leading
researchers in this area, Yoshifumi Miyazaki, summarized much of the Japanese research in this
area in a 2014 article. He reported that time spent in forest environments in 35 different forests in
Japan was shown to produce a 12.4 % decrease in cortisol levels, a 7.0 % decrease in sympathetic
nervous activation, and a 5.8 % decrease in heart rate. He claimed a 55% increase in
parasympathetic activation, indicating substantial physiological relaxation, and a dramatic
increase in immune function that persisted for one month after the forest exposure [67]. A study
by Li [68] measured natural killer cell activity in 12 research participants, who were exposed to a
forest environment for a weekend. The study reported significant increases in natural killer cell
activity in the study participants, lasting a month. Another study, reported by Bing Bing et al. [69],
utilized a randomized control design and immersed the experimental group in a forest
environment while the control subjects remained in the city. The forest immersion group showed
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decreased levels of pro-inflammatory cytokines and stress hormones and decreases in negative
mood as measured on the POMS.
The forest medicine movement has gained support in Europe, and research is beginning there
as well. There is now a Europe-based International Congress on the Forest and its Potential for
Health, scheduled annually, and promoting both research and clinical applications of forest
medicine (https://www.selvans.ong/congress2019/?lang=en). Much of the research on the health
effects of forest immersion consists of small studies, some of less rigorous design [70].
Nevertheless, with the shared consensus that stressful urban environments are a factor
undermining health, initiatives to integrate environmental factors into health are welcome.
3. The Significance of the Integrative Medicine Paradigms for the Hypnosis Profession
Hypnosis deserves a place in integrative healthcare. As summarized above, it is evidence-based,
person-centered, effective in modifying habits and lifestyle, and includes a variety of protocols
with well-documented efficacy for medical disorders, and effective applications for pain
management, surgery preparation, obstetrics, oncology, and many other areas.
Reviewing the paradigms for integrative medicine included above, I propose the following
guidelines for professional education in hypnosis, and for health professionals wishing to increase
their role in integrative care:
1. Medical hierarchy paradigm. Because the hierarchical paradigm prevails in many settings, it
is important for hypnosis practitioners to become more informed about the hierarchy, the
players, and their expectations. This includes everything from the expectation of
communication back to the referring doctor to medical record keeping. In addition,
hierarchical models require that each hypnosis practitioner understand his/her expected
role within that organizational structure and take the steps to optimize that role. For
example, psychologists often can achieve at least affiliate status in most North American
medical settings, placing them in a peer status with medical and nursing providers. For many
complementary therapists, the challenge is more daunting. Forging personal relationships
with medical providers, frequent communication about patient progress, and providing
medical education for the clinic professionals can all serve to overcome prejudices and
barriers.
2. Interprofessionalism paradigm. In those progressive settings where interprofessionalism is
cultivated, it becomes important to cultivate effective communication skills and habits, for
optimizing the communication across disciplinary and specialty lines. In addition, it is critical
that hypnotic professionals NOT continue to think as solo practitioners when operating in an
integrative setting. The patient’s long-term wellbeing will be improved most effectively with
a collaborative involvement of several disciplines in a coordinated care plan. Hypnosis may
also be provided by multiple specialties, and the well trained and certified practitioner can
multiply her or his impact by training nurses, EMTs, and others whose scope of practice
allows the use of hypnosis.
3. Smorgasbord paradigm. In settings where the patients seem to be selecting complementary
therapies from a smorgasbord, the challenge for hypnosis is patient education and
marketing. Any brochures or videos presenting treatment options for patients should be
reviewed, so that hypnosis is presented accurately but also attractively. Can the practitioner
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4.

5.

6.

7.

8.

or a health educator convey a good grasp of the potential value of hypnosis in patient
orientations, in a fashion that corrects misconceptions and awakens hope?
Lifestyle medicine paradigm. In accordance with the lifestyle medicine model, the challenge
for hypnosis practitioners is to educate both peers and patients about the value of hypnosis
for facilitating behavior change. Further, the lifestyle medicine paradigm suggests that
hypnosis in the office can be supplemented by simultaneous patient-directed behavioral and
lifestyle changes. For example, research shows that hypnosis can greatly moderate
symptoms of irritable bowel syndrome [71], yet corresponding dietary changes can also
facilitate long term digestive health [72]. The hypnosis practitioner can coordinate care with
functional medicine physicians, dieticians, exercise physiologists, and complementary
medicine therapists to develop a comprehensive treatment program. Lifestyle changes
accompanying hypnotic treatment will also support patient wellbeing long after hypnosis
sessions cease.
Health and wellness coaching paradigm. Health and wellness coaches specialize in
facilitating active patient engagement in treatment, autonomous goal setting, and effective
behavior change. Health and wellness coaches are welcomed by at least one major hypnosis
organization in North America today (the Society for Clinical and Experimental Hypnosis) and
can learn hypnotic techniques that can be used in service of lifestyle change to assist
patient’s self-directed change. Their primary model remains collaborative health-enhancing
goal setting [50], but hypnotic and self-hypnotic techniques can be introduced to assist the
patient in overcoming obstacles and achieving goals.
Functional medicine paradigm. Understanding the functional medicine paradigm primarily
challenges the hypnosis practitioner toward cross-disciplinary coordination of care. As
mentioned, high stress levels can adversely food choices, digestion, and metabolism.
Accordingly, dietary integrated with hypnotically-assisted stress reduction may more
effectively treat many disorders. In McGrady and Moss [2], we included a case history of a
female patient with lupus systemic erythematosus, who benefitted greatly from a
coordinated program of integrative care including both hypnosis and functional medicine.
The functional medicine interventions appeared at the time to have the greatest impact, to
the extent that the patient’s antinuclear antibodies normalized and her lupus symptoms
were significantly reduced. The patient coped with occasional “flare” in her lupus symptoms
by a combination of nutritional interventions, paced breathing, self-hypnosis, and
self-soothing imagery.
Competencies paradigm. Competency-based education is applicable in hypnosis training and
education. Appropriate competencies include mastery of clinical hypnosis intervention skills,
and also the communication, cultural sensitivity, and related competencies described above.
Eco-systems paradigm. Hypnosis practitioners frequently focus on the inner world, utilizing
hypnotic experiences to reverse the impact of external stress, resolve emotional conflicts,
abreact emotion-laden memories, and enhance patient resilience and coping. Yet the
question remains, whether the patient is returning to a toxic “morbidogenic” environment,
toxic in the sense of physico-chemical hazards or emotionally destructive interactions. The
eco-systems approach is a timely reminder to pay attention to the patient’s inner and outer
world, seek strategies to reduce exposure to harmful surroundings and increase patient time
spent in salutogenic and supportive surroundings.
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9. A word about research. The research on hypnotic interventions is encouraging but not
conclusive. Hypnosis research is not supported by pharmaceutical profits; many hypnosis
researchers conduct pilot studies lacking controls or controlled studies with small samples.
Moving into the evidence-based world of integrative medicine, improvements in research
design, collaborative studies among several sites to increase sample size, preregistration of
protocols, and other steps to enhance the credibility of hypnosis research are priorities. A
Task Force to Establish Efficacy Standards in Hypnosis Research is currently underway,
supported by the boards of the International Society of Hypnosis, Division 30 of the
American Psychological Association, the Society of Clinical and Experimental Hypnosis, the
American Society of Clinical Hypnosis, the National Pediatric Hypnosis Training Institute, and
the Milton Erickson Foundation. Researchers from six countries have been meeting since
February 2019 to address efficacy research standards [73].
4. Conclusion
In summary, if hypnosis professionals desire a place at the ever-growing table of integrative
healthcare, it is time to rethink hypnosis practice. Those who are already conditioned by years of
solo practice may benefit by arranging to consult and spend time in the closest integrative setting.
Fortunately, many early career professionals are already growing up professionally in integrative
settings, and interprofessional collaboration and communication may be their native tongue.
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Abstract
Literature suggests Oncology Massage (OM) reduces anxiety. However, research is limited in
large, diverse, nonexperimentally manipulated outpatient samples of cancer patients. The
purpose of this study was to 1) describe OM visit patterns, 2) describe anxiety response to
OM, and 3) determine if OM resulted in significantly reduced anxiety at first visit, across all
visits, and longitudinally over time controlling for demographic factors. From January
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unrestricted use, distribution, and reproduction in any medium or format,
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2015-June 2019, a cohesive, consecutive, retrospective sample evaluated their anxiety
before and immediately after OM from 0=no anxiety to 10=worst possible anxiety during
routine clinical therapy within an Integrative Oncology program at an academic hybrid,
multi-site, community-based cancer institute. Descriptive statistics summarized patient
characteristics, visit patterns, and anxiety outcomes. A paired t-test compared pre- to postanxiety before and after the first OM visit and a variance component model evaluated
anxiety scores across all visits. Pre-therapy anxiety was modelled longitudinally. A mixed
model and a weighted least squares linear model estimated anxiety over time. 749 patients
attended 2,666 total visits. 428 of the 749 (57.1%) recorded at least two visits. OM therapy
usage patterns were diverse for all characteristics measured (i.e., days between first and
second visits, days between adjacent visits, duration of OM therapy). OM was associated
with significantly decreased anxiety after the first visit (p<0.01) and across all visits (p<0.01),
although not associated with decreased anxiety longitudinally (p=0.516). Diverse OM
therapy usage patterns suggest wide variations in utilization of routine clinical services.
Evidence suggests OM provides short-term anxiety reduction, yet may not have a cumulative
effect across multiple visits. Future research should examine characteristics of OM therapy
(e.g., frequency, duration) most effective for anxiety and the impact of OM on anxiety
among diverse demographic groups (e.g. cancer stage at diagnosis).
Keywords
Anxiety; oncology massage; cancer

1. Introduction
Approximately 40% of men and 38% of women will be diagnosed with cancer during their
lifetime, and 67% will survive at least five years [1]. Those with cancer report significantly worse
mental health quality of life than the population [2]. Research suggests 1.5%-58% of cancer
patients will experience depression [3] and 6%-48% will experience anxiety [4, 5]. They are also
approximately twice as likely to take medication for anxiety or depression compared to those
without a cancer history, 16.8% v. 8.6% and 14.1% v. 7.8% respectively [6]. As an influential factor
in well-being, it is important to address the impact of cancer on mental health throughout the
disease trajectory. Integrative Oncology provides patient-centered, evidence-informed practices
alongside conventional cancer treatments to help manage symptoms and improve quality of life
[7]. The Society of Integrative Oncology strongly recommends massage as part of multimodality
treatment approach for patients with anxiety [8].
Oncology Massage (OM) is a specific therapeutic modality for cancer patients and survivors that
may be beneficial for psychological well-being. It is an adaptation of traditional massage therapy
with specialized oncology techniques [9]. Those with a cancer history are at risk for lymphedema,
bleeding/bruising due to thrombocytopenia, skin sensitivities from radiation therapy, and
fractures from bone metastases [9, 10]. Oncology trained massage therapists (OM therapists) are
cautious of these risks and painful areas such as chemotherapy ports, tumor sites, and sensitive
skin. OM therapists may adjust the pressure applied, stroke used, positioning of client, and visit
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duration to increase comfort [7, 11]. It is important to note that not all therapeutic massage and
bodywork provided to those with cancer is true OM. Massage has an attractive risk-benefit ratio.
When performed by a trained practitioner, there are few adverse events [12]. Though increasing
numbers of cancer patients seek out complementary therapies such as OM [13], hospitals have
been slow to adapt, accounting for only 1% of all massages in 2018, compared to 11% at a
physician’s office or other medical clinic [14].
OM is endorsed by multiple professional organizations as beneficial for psychological symptoms.
The National Comprehensive Care Network’s (NCCN) Guidelines for Supportive Care identify
massage as an appropriate therapy for cancer patients [15]. The Society for Integrative Oncology
(SIO) recommends massage by an oncology-trained therapist as a part of a multimodality
treatment plan for anxiety [8]. The Society for Integrative Oncology’s Clinical Practice Guidelines
for Breast Cancer also recommend massage for mood disturbances after breast cancer treatment
[16]. Likewise, The American College of Chest Physicians’ Clinical Practice Guidelines for Lung
Cancer identify massage as an evidence-based therapeutic option for patients with anxiety
refractory to conventional therapy [17].
Reduced anxiety is frequently reported after OM [18]. After a single OM session, 59.9% of
patients with at least moderate baseline anxiety reported reduced anxiety [19]. Hand-only
massage during chemotherapy reduced anxiety scores by 19.5% [20]. Patient-reported distress
and emotional discomfort measures have also significantly improved after OM [21, 22].
Additionally, those who receive OM have significant and lasting improvements in quality of life
measures following therapy [21, 23, 24].
However, some studies do not find a significant difference in anxiety after massage [25], and
many OM studies suffer from methodological, longitudinal, and population data flaws [26]. There
is a lack of standardization in the anxiety evaluation tools and control/comparator groups. Thus,
determination of comparative efficacy between OM and other relaxation techniques such as
“quiet time”, aromatherapy, and reiki/healing touch has been challenging [23, 27, 28]. Additionally,
most research has been limited to sample sizes of 12 to 50 cancer patients [23, 29-31].
Little research has described the impact of oncology massage on anxiety in a large, diverse
outpatient cancer sample. Based on this research gap, the purpose of this research was to:
1.
Describe OM therapy usage patterns (patient characteristics, number of visits, days
between visits, duration of therapy in months);
2.
Describe pre- and post-OM anxiety scores by type of cancer;
3.
Determine if OM resulted in significantly-reduced anxiety scores immediately (i.e., pre- to
post-therapy at first visit) and/or longitudinally.
We hypothesized therapy usage patterns would be diverse, there would be significant
differences in anxiety scores by cancer type, and anxiety would reduce significantly immediately
and over time longitudinally.
2. Materials and Methods
Prior to data analysis, expedited approval by the Institutional Review Board of Atrium Health
with consent waiver for retrospective study was secured on October 17, 2017.
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2.1 Oncology Massage Therapy
OM was provided as a part of routine clinical practice at an academic hybrid, multi-site,
community-based cancer institute. Oncology Massage which is client-specific and customized to
meet the unique and changing needs of patients across all stages of the cancer continuum (recent
diagnosis, in treatment, finished with treatment, long-term survivorship) [32] was offered.
Conditions treated include stress, fatigue, depression, anxiety, pain, sleep trouble, muscle and
joint stiffness, and general wellness concerns. OM was the only form of Therapeutic Massage and
Bodywork (TMB) offered, excluding other practices such as neuromuscular, deep tissue, lymphatic
drainage, etc. Licensed massage and bodywork therapists had additional OM training. The same
services were offered across five regional locations. Data from all OM therapists at all locations
were included in the retrospective analysis. One OM therapist was employed full-time while the
others were contractors to allow scheduling flexibility to meet demand. All OM therapists had
between 600-900 base hours of TMB training and 25-48 hours of OM training. OM training was
received from Tracy Walton & Associates and Oncology Massage Workshop with Vickie Torrey. At
the start of data collection in 2015, OM therapists had between 7 and 36 years of experience.
OM occurred in private, dedicated rooms set up by the OM therapist. Patients were instructed
to undress to their level of comfort and change positions on the massage table at the appropriate
times. Meditative music was played to enhance relaxation and minimize outside noise. A space
heater and fan were available to adjust the room’s temperature to the patient’s comfort. OM
occurred on the Walton Pressure Scale at levels 1, 2, or 3 depending on the patient’s comfort level
for safety [33]. Pressure level 3 was typically only used in those patients in survivorship who have
completed cancer treatment. Hypoallergenic, unscented massage lotion was used as lubricant.
Modifications to increase comfort such as alternate positioning (e.g., side-lying or seated vs.
traditional prone/supine positioning) and supplemental cushions to reduce pressure on wounds,
tumors, medical devices and surgical sites were used. Light Swedish massage techniques including
effleurage (gliding, rhythmic strokes), petrissage (gentle kneading) and gentle “energy” holds were
used.
Sessions were documented in the electronic medical record by the OM therapist including
symptoms, duration of symptoms, aggravating factors of symptoms, impact of symptoms on
occupational and social activities, presence of other treatments to mitigate symptoms (e.g., pain
medication), response of symptoms to previous OM visits, and a summary narrative following the
OM therapists’ interview of the patient. The frequency of OM was determined by the patient
and/or healthcare professional and recommendations of the OM therapist. Patients were usually
but not always treated by the same OM therapist for repeat visits.
Each OM visit lasted approximately 45 minutes. To enhance patient safety, OM therapists
followed Standard Operating Procedures which included a comprehensive review of the patient’s
medical chart before each visit, a patient-reported medical intake form at each visit which
included health history, current symptoms, presenting problems and areas of concern. A Medical
Doctor or Registered Nurse was consulted if needed (e.g. skin erosion at a chemotherapy port).
Sessions were suspended very rarely and usually not for reasons attributed to cancer and/or its
treatments (e.g. a patient became ill during the session and was later found to have clostridium
difficile infection). OM therapists completed annual competency evaluations and continuing
education. OM therapists did not give home care recommendations but could suggest additional
Page 133/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001008

potentially beneficial services such as oncology yoga or Tai Chi for stretching or referral to other
integrative modalities (e.g. Healing Touch, Acupuncture) which may ameliorate patients’
symptoms. OM therapists could also refer patients to other medical services as needed.
Patients were either self-referred or referred by a healthcare professional. Patients learned
about OM through flyers and brochures throughout the institution, fellow patients, referral from a
medical provider, or referral from other allied health professionals (e.g., social workers, nurse
navigators). Those receiving their first chemotherapy also receive a booklet of support services,
including massage. Patients scheduled appointments with the receptionist, not the OM therapist.
OM is a self-pay service which costs $45 per visit. This cost is comparatively less than within
community settings [34]. For those with financial need, scholarships from philanthropic funds
were available to cover visit costs. Patients who reported financial strain as a barrier to OM or
those with a clinician’s assessment of financial distress were provided with full scholarships.
Scholarship recipients were mostly without insurance or on Medicare or Medicaid.
2.2 Data Collection
From January 2015-June 2019, a cohesive, consecutive, retrospective sample of all cancer
patients at any stage of the cancer continuum (recent diagnosis, in treatment, finished with
treatment, long-term survivorship) given OM evaluated their anxiety before and immediately after
receiving OM on a scale from 0=no anxiety to 10=worst possible anxiety during routine clinical
therapy. This measure is similar to the Edmonton Symptom Assessment Scale (ESAS-r scale) [35]
and permitted as an adaptation by the ESAS-r authors. Data was collected by the OM therapist on
paper, reviewed for completeness, and then manually entered into REDCap, a secure, web-based,
electronic data capture tool [36]. All OM therapists’ sessions were included in the data.
2.3 Statistical Analyses
Descriptive statistics summarized patient characteristics, visit patterns, and anxiety scores and
outcomes. Pre-OM anxiety scores were compared amongst cancer diagnoses with one-way
analysis of variance methods. Differences in self-reported anxiety from pre- to post-OM
assessments were compared at the first OM visit using a paired t-test and compared across all
visits using a variance component model adjusted for age at first visit, gender, cancer type, and
cancer treatment history. The longitudinal effect of oncology massage on pre-OM anxiety scores
was explored in patients presenting with pre-OM anxiety score ≥1 at first visit and having
subsequent consecutive visits no longer than three months apart. Due to unbalanced clinic visits,
pre-OM anxiety scores were averaged across their visits in three-week intervals from the baseline
clinic visit. A mixed model was used to estimate pre-OM anxiety scores (and standard errors) by
time from baseline visit with a random effect for patient. The model-based anxiety score
estimates and standard errors were then used as the outcome measure and weight variables,
respectively in a weighted least squares linear model estimating the time trend in anxiety scores.
Significance was assessed at p<0.05; analyses were performed using SAS 9.4 (Cary, NC) [37].

Page 134/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001008

3. Results
3.1 Patient Demographics
Patients were mostly breast cancer patients and had been treated with chemotherapy and/or
surgery. The average age at first OM visit was 56, ranging from 19 to 87 (Table 1).
Table 1 Patient demographics (n=749).
Median [Minimum, Maximum]
Age at first visit

56 [19, 87]
Frequency (Percent)

Gender
Female

621 (82.9)

Male

128 (17.1)

Other

0 (0.0)

Cancer Type
Brain

18 (2.4)

Breast

362 (48.3)

GI/GU

104 (13.9)

Gynecologic

67 (8.9)

Head & Neck

30 (4.0)

Hematologic

105 (14.0)

Lung

38 (5.1)

Melanoma

9 (1.2)

Other

16 (2.1)

Cancer Treatment Type (multi-select)
Chemotherapy

580 (77.4)

Surgery

562 (75.0)

Radiation

351 (46.9)

Hormone Therapy

147 (19.6)

No Treatment

10 (1.3)

Note: GI/GU= Gastrointestinal/Genitourinary, GYN= Gynecologic, Other= Bone Cancer,
Carcinoma, Osteosarcoma, Neuroendocrine Cancer, and Sarcoma
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3.2 Oncology Massage Visit Patterns
749 patients attended 2,666 total visits; the median number of patient visits was 2, ranging
from 1 to 21 with a maximum therapy duration of 50.4 months. More than half of patients (n=428,
57.1%) recorded at least two visits. Median time between both the first and second visits and all
adjacent visits was 21 days. Summary statistics of OM usage patterns (days between first and
second visits, days between adjacent visits, duration of OM therapy) are presented in Table 2.
Table 2 Oncology massage visit patterns.
Median [Min, Max]

Mean (SD)

Mode

2.0 [1, 21]

3.6 (4.4)

1

4 [2, 21]

5.5 (5.0)

2

Number of days between 1st and 2nd visits

21.0 [2, 1535]

63.5 (150.0)

7.0

Number of days between adjacent visits

21.0 [1, 1535]

47.1 (103.3)

7.0

Duration of OM therapy in months

2.8 [0.1, 50.4]

6.9 (9.4)

0.5

Number of OM visits
For patients with ≥ 2 visits (n=428)
Number of OM visits

Note: OM=Oncology Massage, Min = minimum; Max= maximum; SD= standard deviation

3.3 Anxiety Scores by Cancer Type
Mean pre-OM scores were relatively low on the 0-10 point scale (1.5 Brain cancer – 3.3 ‘Other’).
Mean pre-OM anxiety score exceeded 2.5 in Breast, GI/GU, Head/Neck, Melanoma, and ‘Other’
cancer patient groups (Table 3). Pre-OM scores did not vary significantly across cancer type
(p=0.133).
Table 3 Pre-OM anxiety scores by cancer type.
Cancer Type

Pre-Therapy Anxiety Score
N

Median [Range]

Mean (Std)

Brain
Breast
GI/GU
GYN

18
362
104
67

1 [0, 5]
2 [0, 10]
2 [0, 10]
2 [0, 10]

1.5 (1.7)
2.6 (2.8)
3.0 (3.0)
2.4 (2.7)

Head/Neck
Hematologic
Lung
Melanoma
Other

30
105
38
9
16

1 [0, 8]
1 [0, 10]
2 [0, 8]
3 [0, 8]
3 [0, 10]

2.7 (2.9)
1.9 (2.4)
2.4 (2.5)
2.8 (3.0)
3.3 (2.9)

Note: GI/GU= Gastrointestinal/Genitourinary, GYN= Gynecologic, Other= Bone Cancer,
Carcinoma, Osteosarcoma, Neuroendocrine Cancer, and Sarcoma.
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3.4 Pre- and Post- OM Anxiety Scores and Differences
Over all 2,666 visits, most pre- and post-OM anxiety scores were stable (50.6%). 49.1%
experienced a decrease in anxiety score, and in seven visits (0.3%) post-OM anxiety exceeded
pre-OM anxiety. Minimal clinically important differences were defined as a 1-point reduction on
the 0 to 10 scale from pre-to post-massage [38]. At the first visit, a statistically significant
reduction in pre- to post-OM anxiety was noted (p<0.001). Similarly, this reduction in pre- to
post-OM anxiety was observed across all visits when adjusted for gender, type of cancer, cancer
treatment, and age at first OM visit (p<0.001) (Table 4).
Table 4 Adjusted pre- and post-OM anxiety scores for first and all visits.
First visit (n=749)

Mean (SD)

All visits (n=2666)

Pre-OM

Post-OM

Difference

Pre-OM

Post-OM

Difference

2.5 (2.7)

1.0 (1.7)

-1.5 (1.8)*ǂ

2.2 (2.6)

0.9 (1.6)

-1.2 (1.7)*ǂ

Note: OM=Oncology massage. SD=standard deviation. ǂ Minimal clinically important differences
were defined as a 1-point reduction on the 0 to 10 scale from pre-to post-massage [38].

3.5 Longitudinal Anxiety Response to Oncology Massage
Patients presenting with anxiety greater than or equal to 1 with consecutive visits no longer
than three months apart (n=177) had a maximum follow-up of 81 weeks. In this subpopulation,
evidence did not suggest that pre-OM anxiety decreased longitudinally (p=0.516), suggesting OM
was not associated with decreasing pre-therapy anxiety scores over time (Figure 1).

Figure 1 Longitudinal anxiety response to oncology massage N=177.
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4. Discussion
The hypotheses that OM therapy usage patterns would be diverse and that anxiety would
significantly decrease at first visit and across all visits were supported. The hypothesis that anxiety
would significantly decrease longitudinally, however, was not supported. Diverse visit patterns
suggest routine, clinical OM serves a wide range of patient access patterns. We hypothesize that
visit patterns are impacted by barriers such as transportation, scheduling, OM appointment
availability, and the burden of additional healthcare visits. Similarities in pre- and post- anxiety
scores across cancer type suggest OM is likely an appropriate treatment for anxiety within all
cancer types. Pre-therapy anxiety did not significantly reduce longitudinally although anxiety did
reduce significantly within the first visit and across all visits. This suggests that OM may not have a
cumulative effect across multiple OM visits but is rather beneficial for predictable short-term
reduction of anxiety. Evidence suggests recurrent anxiety is lowered within each OM visit.
Our findings bolster previous research which suggests massage is helpful for cancer patients’
anxiety and distress [18-23]. It also extends the body of knowledge of studies that compare pre-to
post- massage anxiety scores [19, 20, 22, 23]. The short-term anxiety reduction found in our study
is also similar to extant research [18]. Mean pre-OM anxiety scores were relatively low, which
were similar to other studies which measured anxiety on the same 0 to 10 point scale in samples
of cancer outpatients (2.56 in those receiving chemotherapy and/or biotherapy [39] and 3.36 in
those at a cancer resource center) [23]. The current research, however, studied the effect of OM
on anxiety in a much larger, more diverse retrospective sample than extant studies.
Our research achieves valuable scientific insights, yet its limitations must be considered. The
observational, retrospective study design revealed only associations between OM and anxiety.
Treatment patterns may have been impacted by appointment availability and treatment costs,
notwithstanding scholarship availability. It is unknown if the longevity of anxiety response
persisted past recorded immediate improvements during a pre-therapy to post-therapy time
frame of approximately 45 minutes. The zero to ten anxiety scale used was a global anxiety
measure, and future research with validated anxiety measures with more diverse constructs (e.g.
Generalized Anxiety Disorder 2 and 7 item measure) [40] are needed. There was no uniform OM
experience, as the nature of OM is to individually tailor therapy to patient needs. OM therapists
were highly trained and credentialed professionals. Therefore, results may not generalize to
settings with massage therapists of different training experiences. Furthermore, OM was provided
by multiple therapists, and unknown individual differences across providers and response to each
provider may exist. It was also unable to control for potential confounding demographic and
medical characteristics (e.g., behavioral health diagnoses (including anxiety) cancer stage,
psychotropic (including anxiolytic) medications, patient expectations for anxiety relief, previous
experiences with TMB etc.) because these data were not collected during routine OM within the
present retrospective dataset. The sample was disproportionately comprised of breast cancer
patients, and future studies with larger proportions of other cancer types are needed.
To our knowledge, this is the largest retrospective review of anxiety in a large diverse,
outpatient clinical sample undergoing routine oncology massage. The study examined a cohesive,
consecutive population of cancer patients in a standard, nonexperimentally manipulated clinical
environment. Given that less than 1% of all massages are provided in hospital settings [14], these
data are particularly illuminating to the study of OM within routine clinical practice. This
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real-world examination of data from routine clinical practice may enhance its generalizability to
other clinical settings. Our study advances knowledge about OM’s impact on anxiety by providing
evidence that OM is associated with anxiety reduction across multiple cancer types in routine,
nonexperimentally manipulated clinical practice, although likely in the short-term.
5. Conclusions
Extant research suggests OM is beneficial for reducing anxiety in cancer patients, yet research
on the impact of OM on anxiety in a large, diverse, outpatient sample had not been previously
explored. Our study described OM therapy usage patterns and anxiety scores by cancer type and
examined anxiety response to OM at first visit, across all visits, and longitudinally over time. OM
therapy usage patterns were diverse for all characteristics measured. OM was associated with
statistically significantly decreased anxiety after the first visit and across all visits, although not
associated with decreasing anxiety longitudinally. This research contributes to the study of the
impact of massage on anxiety by finding an association between OM and a short-term decrease in
anxiety in a diverse, outpatient, nonexperimentally manipulated sample of cancer patients.
Future research should explore the longevity of anxiety response to OM and therapy
characteristics (e.g., frequency, total therapy duration) most effective for anxiety. Patients’
reasons for not continuing OM should be examined. Exploration of the impact of OM on anxiety
among different demographic groups (e.g. cancer stage, length of survivorship) and how it may
interact with other anxiety treatments (e.g. cognitive behavioral therapy, anxiolytic medication)
would be valuable. Additional research with validated anxiety measures are needed. Randomized
controlled trials of OM compared to an appropriate control group in a diverse outpatient cancer
sample would also be valuable. Anxiety is a common side effect at all stages of the cancer
continuum that evidence suggests is reduced by OM in routine clinical practice. OM may be a
helpful intervention for a variety of cancer patients with anxiety. It may also be beneficial during
acute anxiety related to cancer treatment and survivorship (e.g. initial chemotherapy or radiation
session, awaiting screening or diagnostic results.)
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Abstract
Traditional Chinese Medicine (TCM) has been used to prevent and alleviate epidemic
diseases for hundreds of years. The combination of TCM and Western medicine can
effectively reduce fever; alleviate cough, fatigue, diarrhoea and other symptoms of patients
with mild COVID-19 (Coronavirus disease-19). For the treatment of moderate and severe
syndromes, the integrative approach can reduce lung exudation and inhibit the further
development of the disease. However the risk of infection is a limit for example in needle
acupuncture treatment. Computer-controlled laser acupuncture and/or robot-controlled
acupuncture are nowadays not far away from clinical use.
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1. Introduction
One important thing in advance: With acupuncture you will not be able to cure coronavirus
disease (COVID-19). However, it seems appropriate to report on different strategies in which
symptoms can be alleviated, as is currently (February 25, 2020) practiced in Wuhan in Hubei
Province in China.
“Coronavirus infections in China continue to swell by thousands a day, prompting
epidemiologists to estimate when the outbreak will peak. Some suggest the climax, when the
number of new infections in a single day reaches its highest point, will happen any time now.
Others say that it is months away and that the virus will infect millions — or in one estimate
hundreds of millions — of people first.”*1+.
Traditional Chinese Medicine (TCM) has been used to prevent and alleviate epidemic diseases
for hundreds of years. Smallpox prevention in China was an epoch-making initiative in the history
of human preventive medicine. Several editions of ‘The Diagnosis and Treatment Plan for Novel
Coronavirus Pneumonia (NCP)’ (COVID-19) have been issued by the National Health Committee of
China. The plan fully attaches importance to the diagnosis and treatment of integrated Traditional
Chinese and Western medicine, effectively guiding clinical treatment work, especially emphasizing
the role of Chinese medicine, and establishing a consultation system of integrated Traditional
Chinese and Western medicine. All over the country, effective treatment of COVID-19 with
integrated Chinese and Western medicine has been carried out. There are also specialized
scientific research institutions, hospitals and enterprises to jointly carry out online consultation of
TCM experts for COVID-19 patients [2, 3].
2. Application of TCM
The ‘National Plan’ guides the clinical practice of TCM treatment as early as possible, reducing
fever, improving cough, asthma and gastrointestinal symptoms in time and effectively, and
improving the cure rate. The combination of TCM and Western medicine can effectively alleviate
the fever, cough, fatigue, diarrhoea and other symptoms of patients with mild NCP. For the
treatment of moderate and severe patients, the integrative treatment can reduce lung exudation
and inhibit the further development of the disease.
3. Application of Acupuncture and Moxibustion
Acupuncture and moxibustion are important parts of TCM. Historically, burning moxa leaves
and moxibustion on acupoints (purulent moxibustion) have been used to prevent epidemics.
Moxibustion, through the stimulation of warming acupoints, has the functions of warming yang,
dispersing cold, activating meridians, strengthening yang and removing toxin, etc. Modern
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research on moxibustion has disclosed its obvious effect in regulating immune function and
autonomic nervous system [4].
For further COVID-19 prevention, diagnosis and medical treatment, China Association of
Acupuncture-Moxibustion (CAAM), as a group member of the World Federation of Acupuncture Moxibustion Societies (WFAS) has organized acupuncture and moxibustion experts to work
immediately, and has formed a group of experts for the prevention and control of the COVID-19.
The group has formulated and published Guidelines on Acupuncture and Moxibustion Intervention
for Novel Coronavirus Pneumonia (first edition).
Although some research showed that there are antiviral components in moxa, the influence of
smoke will be considered when it is used in the closed environment of the isolation ward, so
acupuncture point application, pressing pills on ear acupuncture points, acupoint pressing and
massage, etc. are more widely used in the practice. The commonly recommended acupoints for
moxibustion and acupoint application are Zusanli (ST36), Guanyuan (CV4), Dazhui (GV14),
Fengmen (BL12) and Feishu (BL13), other acupoints such as Zhongwan (CV12) and Shenque (CV8)
are applied according to the symptoms. The acupoint therapy improves the symptoms such as
poor appetite, coughing, insomnia, headache of the COVID-19 patients effectively [5].
4. Application of Qigong
China has built up to now (February 25, 2020) more than a dozen of temporary shelter
hospitals in Wuhan to treat the patients with mild COVID-19. Some of the patients exercise Qigong
under the guidance of doctors [6]. Qigong can improve the pain situation throughout and fatigue
of the COVID-19 patients.
5. New Technologies in Acupuncture Research
Although TCM can be used sensibly for COVID-19 [7], traditional needle acupuncture has some
limitations. In this special situation, there is the risk of infection as well as practical handling. There
are already alternatives for both. Computer-controlled laser acupuncture is one of the possibilities
[8] and robot-controlled acupuncture [9] is nowadays not far from clinical use. This vision of
“robot-controlled acupuncture” is already a reality *9+ as one of the authors (G.L.) has been
reported on the ‘Binhu lecture’ in Wuhan on September 19, 2019 *10+.
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Abstract
This article is based on the assumption that the therapist's focused attention, open
awareness and kind intention are the basic ingredients for creating a relationship of trust
with the patient from the first session. He also stresses that when the attention of a genuine
therapist, without prejudice or judgment, is centered on how the patient expresses
him/herself and on the contents s/he proposes, the patient relies more easily on the
competent care of the therapist. The author argues that to empower patients it is essential
to accept their vulnerability, awaken hidden resources and define realistic therapeutic goals.
In this way, each session focuses on the perceptual, cognitive, emotional and behavioral
changes that the patient can undertake during the session and implement after the session,
by himself or herself. Through the presentation of some cases, the article shows the
importance of concentrating the patient's attention in the present moment with the
resources s/he has in his/her current life, from which to observe significant episodes from
the past. The revision of the past from the point of view of the present, which is the future
of the past, helps the patient to observe what happened with different perceptions,
thoughts and emotions, thus reformulating his representative memory of what happened.
© 2020 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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The article proposes the transcription of a typical induction that the author usually uses to
establish a relationship based on a secure attachment to evoke a feeling of calm and trust in
the patient. It also provides the transcription of several inductions used during some
highlights of a therapy session of the selected cases. Each case and each induction has been
chosen to show how attachment theory concepts have been used in hypnotic practice as an
indispensable tool for building and maintaining a therapeutic relationship based on mutual
trust.
Keywords
Rapport; attachment; trust; hypnotic inductions

The objective of this article is to stimulate reflection on the importance of developing rapport
in hypnotic clinical practice. A combination of attachment theory with several hypnotic techniques
such as utilization and reframing has been proposed in this article.
This article starts with some questions such as “Is rapport a predictor of therapeutic success?”,
“Is rapport the guardian of the quality of the therapeutic process?”, and “Is rapport a guarantee of
the trust between therapist and patient?”. This article illustrates building and maintaining a
therapeutic alliance based on “focused attention, open awareness, and kind intention” in order to
develop a relationship of mutual trust and reciprocal understanding [1].
Rapport is defined by the author as the unconditional acceptance of patients' vulnerability, the
empathic attunement with whom they are and the empowerment of their strengths before
defining any therapeutic goal and suggesting any kind of change. Rapport is the perception of the
patients experienced while the therapists employ their verbal and analogical communication to
connect their conscious and unconscious minds [2].
Based on M. H. Erickson’s suggestion, a therapeutic alliance is established, irrespective of
patients’ behavior, by illustrating them that they are completely accepted as they are. Rapport is
when the patient has the feeling of being accepted, understood, and connected, whereby, s/he
can develop trust in the therapist and therefore, count on the therapist’s care. Rapport
facilitates therapists to address any emotion experienced by patients, to reduce their intensity or
duration, to calm them during the session, to assist them to improve their executive functions,
thereby, mitigating their fear of the future [2].
In this article, three cases are offered to illustrate those points in action.
1. Building Rapport from the First Session
Patients seeking therapeutic help are mostly in a vicious circle: they fear to be unable to
overcome a past experience, to be incapable of achieving their goals and are unaware of the
solution to the problem. This fear indulges in immobilization which again reinforces fear [3].
Restoration of the active and effective defensive responses is achieved by the therapist by
interrupting the vicious circle, reinforced by the patient’s emotions, such as anger, sadness, guilt,
shame [4]. An emotionally corrective experience is offered by the therapists to the patients,
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guiding them to reduce negative feelings and rejuvenate the sense of self-confidence in a world
filled with volatility, uncertainty, complexity, and ambiguity [1].
To initiate the first session, it is essential for the patient to comprehend the therapist as
competent, genuine, caring, and non-judgemental. The initial acceptance of patients' behavior,
followed by their collaborative response, orchestrates the path of therapeutic change paved by
the relationship based on trust [2].
Hypnotists, in their first meet, convey one of the main messages to their patients that they are
in a safe place where they can awaken their dormant resources. Patients are empowered by the
hypnotic therapists to respect and protect their vulnerability, to increase their resources in facing
challenges, to connect body and mind, heart, brain, muscle, bones, and to install lasting changes in
their emotional and cognitive processes, as well as in their behavior [5].
Hypnotic techniques engage the therapist to collect and calibrate verbal and non-verbal
messages sent by the patient. The process of mutual influence develops a bond and maintains a
good attunement. The therapists' kind intention, motivation, and commitment to
listening/helping/sustaining patients to achieve their well-being in an efficient and effective way
bridge the gap between the therapists and the patients.
Rapport in hypnotic clinical settings helps patients to develop the internal locus of control,
self-esteem, self-efficacy, independence, and interdependence. Patients are encouraged to depart
the land where they have enacted the role of victim and explore a realm where they act as agent,
as problem solvers, and improve their ability to use their critical thinking, creative imagination,
and planning how to promote evolutive changes [2, 6].
At the end of the therapeutic process, patients divert their attention from problematic events
of the past to projections of open future, curious to explicitly define their goals, reinforced by their
aspirations, motivation, and perseverance [7].
Rapport is mainly built and maintained by nurturing the communication style of the patients.
Utilization is nothing more than making good use of what happens during the session and
matching what patients bring to therapy: breathing, posture, gestures, body changes, words,
metaphors, tone of voice, beliefs, interests, values, and priorities [8, 9]. An important role is also
played by the reframing, which is incorporating new and empowering perspective to the patient
teaching skills and providing experiences that uplift his/her life [10].
2. The Role of Hypnosis in Building and Maintaining Rapport
At the beginning of the session, the consequences of the hypnotic induction are to stabilize and
calm patients making them feel seen, safe, protected, calm, and secure. Once the patients realize
that they are recognized for what they are, the therapists aid them in shifting their attention to
their resources and regaining confidence in their future.
Therapists specialized in hypnosis are conscious regarding the importance of expressing their
linguistic competence and verbal fluency. Delivering congruent messages of attunement through
their body language and their tone of voice is also essential for treating patients. Eye contact of
the hypnotist with the patient along with a pleasant smile, relaxed and soft body posture, warm
and gentle gestures are essential in order to provide the patients a comfortable environment and
to make them feel that they are acceptable as they are. Voice modulation according to the
emotional strings they wish to touch is essential to deal with such patients. The modulation of
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facial expressions of the therapist reflecting congruence with what the patient is narrating is a
technique to portray their resonance.
An empathic resonance is established with the patient's narrative through these therapeutic
sessions. Empathic resonance means not only feeling what patients feel, but also encompasses
their perspective, visualizing through their eyes according to their cognitive schemes, imagining
their mental experience, their attributions to what happened, and their representation of the
world. Therapists who show attunement, resonance, and willingness to take care of patients'
well-being, also share the happiness for their achievements [1].
Staying focused on the present therapy helps patients to concentrate on the experience of the
session, aware of being in the future of their past and thus relate their story from the point of
view of the present, separating the past, present, and future. The patients are asked to retrospect
the past incidents that might be related to the current suffering. Unearthing a "problematic
episode" that seemed to be the starting point of the suffering of their current life, help them
differentiate between past and present.
Furthermore, the therapist invites patients to realize what they learned that they did not know
before and that they could not have learned in any other way [7, 11].
3. Rapport Based on Secure Attachment
A secured bond involving the same attachment patterns studied by John Bowlby [12] is
carefully established by the therapist in order to develop and sustain a rapport based on trust. It is
important that patients in therapy feel seen, soothed, and safe, like a child with a caregiver. This
helps strengthen the sense of security in the patients. They learn to maintain hope and improve
their resilience even during adverse situations. [9]
My usual initial induction begins in this way, changing it according to the uniqueness of each
patient.
At this moment, you are here in my office and today is … day, month, year.
This is a safe place for you. With eyes closed you can perceive the luminosity of
the room which is subjected to change based on the hide and seek clouds play
with the sun; you hear the sound of my voice, the tic-tac of the clock reminding
you of the inexorable passing of time. Time passes even if you stay still and do
nothing but concentrate on finding a relaxing position. The passing of time is an
alarm to remind you that the only place you are going to is the future. You can
also smell the fragrance in the room. You may feel a residual taste in your mouth.
And now you can start focusing your attention on all the contact points of your
body, such as your feet touching the ground, thighs, and bottom on the chair,
your back resting on the back of the chair, your arms supported by the arms of
the chair, and your hands on your lap. Even with your eyes closed, you can sense
my full presence focused on your wellbeing while we are together in this secured
place. I just noticed that your breathing is becoming calmer and calmer, and your
facial expression is becoming more relaxed so that you experience that the more
you relax your body the more you relax your mind; the more you relax your mind
the more you relax your body.
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Synchronization with the feelings, thoughts, and body language responses of the patients with
the therapist generate a sense of security among the patients. They feel that they are seen, heard,
held, and healed by a therapist. Distressed patients learn to calm down when they realize their
therapist is able to transmit calm. Thus they feel they are protected from danger, kept safe, and
cared for by their therapist, who will educate them on how to soothe themselves.
Right from the beginning the hypnotists try to impose an emotionally corrective experience of
secure attachment with the patients, by seeding verbal and non-verbal messages such as "I'm with
you in the here and now ..., I'm in tune with you…, You are in a safe place..., I resonate with you..., I
understand you…, You can learn now how to calm down..., In this safe place you can recognize that
you have all the resources you need at this moment in your life..."
A rapport based on secure attachment helps the therapists to utilize hypnosis to diminish
patients' sense of alertness, simultaneously empowering their sense of security and confidence. A
safe environment incorporates a sense of protection and fearlessness among patients. This can
pave the way to discover the pleasure of exploring a new world full of opportunities, play new
games, and cultivate their imagination in creating new projects that can reform their lives.
Here are the three cases.
3.1 The Case of Monica
Monica, a 32-year-old woman, is afraid of crickets and does not know what to do when she
encounters them. She recently shifted to her newly purchased house with a garden. In her
previous condominium apartment, she did not face the problem of crickets. However, now she
finds it when she returns home from work. She is very much attached to her new house and the
garden. She does not want to indulge in the risk that her fear will ruin her return to home in the
evenings when she spends a lot of time hunting for crickets in every corner.
During our first session, I followed a metaphorical model of mine namely "The Five Petals of
Identity", useful for discovering strengths and vulnerabilities in each petal, so that a suffering petal
can receive help from the others [7, 11]. The first petal represents the qualities of body identity
characterized by gender, age, and physical appearance; the second concerns the power of
belonging coming from social identity. The third petal deals with a sense of self-efficacy attributed
to professional identity. The fourth signifies our transcendent spiritual parts connected to virtues
and values, morals and ethics. The fifth embodies secrets regarding every aspect of the previous
petals.
After reaching the state of trance post-induction, I started sending these therapeutic
suggestions to Monica.
At this moment you can focus your attention on the five petals of your identity.
You can start with becoming aware of the body you've lived in since your birth.
You might also recall all changes that have occurred since you were born until
today since you weighed a few kilos and were a few centimeters long until your
current weight and height.
Just as you can remember the changes that have taken place in your social
relationships, from the time you were mainly the daughter of your parents to the
time you started going to school and met friends, from primary school to
secondary school to university where you contacted people and made new
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friends. Over the years, your knowledge has also undergone modification,
improvement, and refinement. You now know how many things you have learned
that have changed your way of thinking and observing the world. Until you
entered the world of work, first with one role, then with another role, then with
another role. You are now aware of the alterations you went through in your job
and all the skills you have improved day by day, week by week, month by month,
year by year.
Following the five petals metaphoric model, I asked Monica to recollect all the changes she
came across in her life from the anagraphical, social, and professional perspectives. I modulated
my voice to underline the word change. I went on to say:
With this awareness now imagine being in front of a cricket and perceive what
you see, what you hear, what you feel, what you think, and what you do. You can
now divert your attention to what you are thinking right now, knowing that
thoughts are only thoughts, they come and go. You can now move your attention
to what you are feeling right now, also knowing that emotions are only emotions,
they came and go. Now that you have explored your sensations, thoughts, and
feelings you can start being curious about noticing how you perceive yourself in
the presence of a cricket. With this awareness now imagine being in front of a
cricket and notice that something has changed in your way of seeing, thinking,
and feeling and that you are capable of doing something different.
At the end of the induction, Monica told me that she had experienced the differences between
her and a cricket and sensed a calm which motivated self-efficacy. At the conclusion of the first
meeting, Monica was keen for a second session, which we agreed would be scheduled three
weeks from the first one.
In our second meeting, Monica told me that she was no longer afraid of crickets. She was able
to handle them calmly and efficiently. So I was curious to know why she came back. She replied
that she was in search of the origin of the fear.
The second hypnotic intervention aimed at bringing Monica back to her past to find the episode
of the first time she experienced she was afraid of crickets. After the initial induction, I said:
Now that you are here and now in this safe place, be aware of all the
resources you have and when you are ready, leave your unconscious mind free to
select the oldest memory connected with that fear of crickets. After discovering
that episode, when you are ready, you can open your eyes and tell me what I
need to know to continue to help you.
Monica opened her defocused eyes and told me that she had gone back to when she was a
little girl (about 3–4 years old), playing in the garden of her parent’s house and at one point, a
cricket jumped on her. She screamed in fear, drawing her mother's attention. When the mother
went to the garden and realized that her daughter had been attacked by a cricket, she invited
Monica to go inside the house, telling her that she would take care of the insect. There were no
further comments from her mother.
Once I received this information, I reminded Monica of the resources she had discovered during
the first session. I, then, recommended her to go back to the little Monica to teach her what she
now knew and help her manage the emotions of the past.
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With the full awareness that you are in the future of what has happened in
your past be ready to go back now, dressed as you are today to help little Monica
of a long time ago, when she was only 3–4 years old, her body was the body of a
3–4-year-old girl, her experience was of a 3–4-year-old girl, her knowledge was of
a 3–4-year-old girl. The woman who is in front of me right now is 29 years old
and has a body of a 29-year-old, knowledge and experiences of a 29-year-old
woman. Now that you are in the future of what happened to little Monica I ask
you to go back to her and talk to her. You are the only person who knows what
little Monica would have needed at that moment. You are the only person who
knows what little Monica would have liked to hear and now you can tell her.
After the induction, Monica told me that she had taught little Monica to calm down and to
behave accordingly.
The experiences she gathered from the retrospective view of the childhood memory, Monica
acquired two types of awareness: the one that kept implicit traces of her child self in the past and
the other that recognized her adult resources in the present. She was a little girl whose mother
was unable to teach her the difference between fright and fear and pursue a simple reality test:
you are stronger and bigger than a small cricket.
The episode that emerged in Monica's explicit memory belonged to an implicit memory layer
that had restored in her brain the primary imprint of a fearful experience. The hypnotic
interventions assisted Monica to transform her implicit memory contained in sensations,
emotions, images, thoughts, and behavior provoked by the old fear of the cricket into an explicit
narration where she sees herself able to treat the harmless insect in an adult and efficient
manner.
3.2 The Case of Elena
Elena, a seventy-year-old, came to therapy encouraged by a former patient of mine who was
anxious about Elena’s depression and her desire to die. In six months Elena lost her brother and a
close friend, which justified her depression. Were there any reasons to want to die? Elena isolated
herself, confined herself in her house and was unwilling to carry out the normal daily activities.
Despite being full of resources, she felt she did not deserve to live. Termination of her life seemed
to be the best solution for Elena.
During our first session, her desperation and a lack of confidence in the therapy provoked me
to apply mainly conversational hypnosis. The development of a trusting alliance was the main
objective for the first session so that she could attend the second session with the anticipation
that she would be benefitted from our meetings. For this reason, I watered the roots of hope by
inviting her to remember her past life when she had bounced back from depression by awakening
the resources required to deal with her present situation. At the end of the first session, she was
convinced to see me for another encounter.
During the second session, I asked her to freely talk about her desire to die. She shared her life
story regarding her family where she was neglected by both her parents because their attention
and expectations were toward her brother. For the purpose of this article, only an emblematic
example of her narration has been selected.

Page 154/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001010

Her parents were ignorant regarding her studies, though she was a good student. Elena was
inclined toward culture, literature, and art. She got a job to support her college expenses and
when she finally graduated she told them, “Today I graduated cum laude”. The father's first
answer was, "What a pity your brother left college and did not graduate." Not even her mother
uttered words of satisfaction, pride or congratulations. Despite the discriminatory and unfair
attitude of her parents, Elena developed the ability to recover and continue to love them and she
looked after them until their deaths. She also took care of her brother until his death. After the
death of her brother, however, she felt guilty.
She was of the opinion that, if her parents had still been alive, they would have preferred her
death to her brother’s. Thus I decided to work on her guilt.
After eliciting a hypnotic state, I suggested to Elena:
Let your unconscious mind remind you of some episodes of your life with your
brother. Go back to the time when you wanted to study simply because you loved
to spend your time reading books of literature, of art, of history, while your
brother loved doing different things. Now is the time to be true to yourself and
explore carefully if you did anything wrong that refrained your brother from
studying. Be honest and explore now if you did anything wrong that prevented
him from studying instead of doing what he liked best.
I started my induction by highlighting the differences between her and her brother regarding
studying, to let her experience that she had not committed any sin. Then I shifted her attention to
her brother’s last period of life.
Now go back to the period when your brother was ill and you took good care
of him. Go there with him, talk to him, spend all the time you need to tell your
brother how much you loved him. And you can also listen to what your brother is
willing to tell you before passing away.
With these suggestions, I wanted Elena to realize that she had done her best to look after her
brother and helped him to die in peace. Since she loves culture, I proceeded with the Greek myth
of Admetus, Alcestis, and Apollo, as a particularly useful metaphor at this moment.
Let me now tell you the Greek story of Admetus, Alcestis, and Apollo that you
may already know. The God Apollo expressed gratitude toward Admetus because
he had hosted God during his exile. When Apollo learned that Admetus was to
die, God gave him one more day of life to allow him to find someone willing to die
in his place. Neither his father nor his mother wished to die in his place: the only
one who accepted the exchange was his wife Alcestis. When Alcestis reached the
underworld, God Thanatus was so impressed by her generosity and love that he
sent her back to earth to live. You know that these things happen only in Greek
mythology. In reality, nobody can bargain with any God for the life or death of
someone else. Even though you would like to accept death on behalf of your
brother, you know that this was impossible. Your brother accepted his fate to die
before you, so you have to accept your fate to live longer than him.
This was a cultural way to remind her that she was unable to prevent the death of her brother.
So she need not be guilty in this matter. At the end of the second session, Elena fixed another
appointment.
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During our third session, we shifted attention to the distressing demise of her friend. This death
was also associated with guilt: the two friends shared many activities. They sang in a choir, were
part of a group of creative reading and writing, visited painting and sculpture lessons, and to films
and exhibitions. As her friend was unable to participate in these events, Elena developed the
limiting belief that, by continuing to do alone what she previously had done with her friend, might
end up in deceiving her friend.
After the initial induction, I told Elena
Now you can go back to the days when you and your friend spent your time
together, singing in the choir, going to creative writing and other activities that
you liked so much. Be there with her now and enjoy doing what you liked best.
Imagine you are with your friend and you are talking to her as you used to do
when you were together. Now that you feel her presence here and now, you can
also sense her presence next time you sing in the choir, next time you paint or
sculpt, next time you write or read a poem. You know that even though she is not
anymore on this earth you can still be with her. Just go inside of you and feel her
spiritual presence close to you. Imagine that your friend is happy and grateful
that you are still bringing her with you, continuing to carry out the same
activities, honoring your friendship. Just imagine having her at your side,
continuing to be with her, dedicating her the art and beauty you are surrounded
by.
Elena attended two more sessions with the aim to strengthen her resources. In the meantime,
she started going back to painting class, singing in the chorus and engaged herself in writing
poems. I expressed my sympathetic joy when I came to know that she accepted sketching
portraits of children. Having consolidated her new attitude toward life, she realized that she was
lucky to be alive. She acknowledged the fact that she would disrespect her friend’s memory if she
ceases doing what she used to do with her friend. She reached the conclusion that, in order to
illustrate her love for her brother and friend and to honor their memory, she had to continue
doing what gave meaning to her life.
Hypnosis helped Elena to gain awareness regarding the association between different
experiences and integrated them into a coherent story. When she frankly discussed the veiled
desire to kill herself, she confessed that it was not what she really wanted. She was looking for a
life she deserved to live in her own way, surrounded by justice, art, and beauty.
The induction technique similar to the one with Elena is usually employed for a patient,
lamenting the death of a loved one. This can achieve the purpose of integrating the natural
phenomenon of life and death and of saying goodbye to the dead person.
Elena’s case demonstrated how the hypnotic utilization of her favorite “medicine” – culture,
art, and beauty – along with her attachment for the dead loved ones enlightened a new purpose
in her life. I moved a “tree trunk” full of guilt to encourage Elena to proceed lighter toward the
path of her well-being. Just as the river begins to flow again after the tree trunk, blocking its path,
has been eradicated, patients also continue to improve spontaneously when they start integrating
problematic memories.
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3.3 The Case of Marilia
A 28-year-old girl named Marilia lost both her parents within one month. She was the single
child of her parents. The apparently healthy father died suddenly two weeks before her mother,
who was suffering from terminal cancer. The shocks induced by these two deaths indulged her to
come for treatment. In the first session, Marilia stated that she missed her parents so much that
she desired to reach them, as early as possible. Ignoring this veiled threat of suicide, I tried to
divert her attention to her body and enquired if she ate and slept regularly. She replied she did not
eat, which was not astonishing for me, considering her circumstances. She also told me that she
was unable to sleep, which instead I thought needed to be solved.
I, therefore, asked her what abstained her from sleeping. She replied that she felt such a heavy
burden on her chest that she was unable to breathe properly.
After eliciting a hypnotic state, I employed the strategy of pain dislocation and told her:
Now image it is already the end of today (naming the precise day, month, and
year) and prepare to go to bed. Just do the usual ritual of taking off your clothes
worn today, putting away the thoughts thought today, ignoring the sensations
felt today. Get ready to take off everything you do not need to bring to bed to
ensure a deep restful night’s sleep. When you realize that you have taken off all
that you do not need to carry into the sleeping world, feel the weight you said
you felt on your chest. With your own times and your own rhythms, now imagine
shifting that weight from your chest toward the shoulder and then slowly from
the shoulder down your arm, until it reaches the palm of your hand. Now feel the
difference in your chest, free of the weight that has now been relocated on the
palm of your hand. When you're ready, move that weight from the palm of your
hand to the bedside table. Make sure to place it right on your bedside table. It is
important to know that when you fall asleep, you are sure that the weight is
there, comfortable and quiet, so that the next morning when you wake up, you
find it on the bedside table. In this way, when you wake up, you take the weight
in your hand and make it move up on your arm until it reaches the shoulder and
then, put it back in its old place on the chest.
This induction worked and Marilia reported that she had slept enough when she arrived for the
second session. To address the suicidal threat in Marilia, I began my second therapeutic
intervention with a direct and provocative question: "Why do you want to kill your parents?" To
this question, she replied that they were already dead. I repeated: “I know. If you think you want
to die, it's like wanting to kill them a second time. Your death will delete the only proof that they
existed on this earth and that they were good parents.”
After this explicit reframe, I took advantage of her state of confusion and recommended to her
to close her eyes and dive inside herself. I told her:
I know how much you love your parents and how much you miss them. The
best way to portray how much you love them and that you continue to love them
even though they are no longer here, is to honor the life they gave you. Only if
you live a meaningful life, you can show that you really loved them. Now take all
the time you need to be with your parents, to talk to them telling them what you
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never told them before and also listen to what they are willing to tell you right
now.
The reframing proposed a change of values: if you live a good life, you show that you had good
parents who taught you that the most important thing is giving meaning to your own. The
communication with her dead parents helped Marilia to keep the connection with them.
4. Ending Remarks
Put your sorrow into words.
The grief you keep inside you will whisper in your heart until it breaks.
W. Shakespeare
Establishment of a relationship of trust with the patient from the first session and not being
afraid to ask patients to give words to their pain, help them transform their suffering into a
narrated story. This, in turn, aims to develop a distance between the patient and the past
incidence. Translating their sorrow into words helps resolve any residual passivity, any guilt for
what they think has committed or omitted, any shame for what wrong they think they did or any
rancor for what others were not able to do. Illustrating their story with their adult voice also helps
patients identify that they are no longer a victim of what happened: they are now empowered by
understanding and the lesson they have learned from the past incidence.
When attention goes to the learning process initiated after a problematic event, patients
discover that they do not need to dramatize the effect of what happened (Elena’s and Marilia’s
cases), nor trivialize the meaning of it (Monica’s case), nor justify the misbehavior of others
(Elena’s case). Thus they learn to accept the incidence as something that occurred in their past
and is part of their story. They also recognize that they are more than their story.
In each person, there is a stratification of pain, some layers are distant, while others are more
recent [1]. The pain narrates the patient’s story: sometimes bringing limitations, other times
conveying resilience. Some pains are part of the memory of the mind (Monica), other pains of the
memory of the heart (Elena), and still others of the memory of the body (Marilia) [3, 4, 13]
Therapists welcome each pain and each memory, in turn, teaching the patients the art of
acceptance of the incidence that cannot be changed and the awareness that, after therapy, they
can illuminate their old story with new words, describing new emotions and new thoughts.
A therapeutic alliance developed on a rapport based on attachment and trust established in the
first session assists the patients to start perceiving themselves as empowered and legitimized to
use their strengths and resources without ignoring their own vulnerability. They change their role
from a victim to an agent or person ready to plan for their future, with the full right to live their
lives without fear, guilt or shame, because these emotions are not necessary anymore.
The therapeutic work with Monica, Elena, and Marilia showed that the hypnotic induction
imposed on them helped them to evaluate the characteristics of the past events, improve their
current management and adaptation skills (coping styles), develop their self-regulation, and their
ability to calm down. I empowered them by transferring my therapeutic sensitivity into their
hands so that they could begin to love themselves and their lives.
Hypnotic induction started with the utilization of the problem confronted by the patient and
proceeded with reframing it [2, 8]. The induction was based on accepting and utilizing what the
patients brought to therapy, inviting each of them to identify their vulnerabilities as well as their
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strengths. Placing the past in the past is a way to make peace with what happened and cannot be
altered. Placing the past in the past is a way to fully live their present; living the present is their
awareness that they are going toward the future they are creating in the present [7].
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Abstract
Acupuncture has increasingly been used to address a variety of symptoms in patients with
cancer. Here we present a case to illustrate the use of acupuncture in a 35-year-old female
with metastatic breast cancer who presented to the UCLA Center for East-West Medicine
(CEWM) with physical and psychological symptom clusters of insomnia, anxiety, and joint
pain.
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1. Introduction
Acupuncture is a traditional Chinese medicine practice that involves the manual stimulation of
thin, solid, metallic needles inserted into acupuncture points. Over the recent decades,
acupuncture has been recognized and increasingly been used as a non-pharmacological
intervention for variety of cancer-associated symptoms in the United States. [1-5] Here we
present a case to illustrate the use of acupuncture in a 35-year-old female with metastatic breast
cancer who presented to the UCLA Center for East-West Medicine (CEWM) with physical and
psychological symptom clusters of insomnia, anxiety, and joint pain.
2. Case
A 35-year-old female with a history of Stage IIB (T2N1M0) hormone receptor-positive (ER+,
PR+), HER2-negative (HER2-) invasive ductal carcinoma of the right breast with bone and lung
recurrence presented to CEWM with a twelve months history of worsening joint pain, insomnia,
and anxiety. She was first diagnosed in 2013 (BRCA mutation testing was negative) and underwent
right breast lumpectomy, followed by adjuvant chemotherapy. Radiation was offered but the
patient declined treatment. Adjuvant tamoxifen was started thereafter, but she was not able to
tolerate treatment due to its side effects and ended treatment after a brief exposure. Other than a
history of oral contraceptive exposure since age 14, she has no other relevant medical history.
She is of Ashkenazi Jewish descent, and her family history is significant for two paternal aunts with
breast cancer.
Patient was followed expectantly. In 2017, she reported a nodule 8 mm in size at the 3 o’clock
position of her right breast. Biopsy of this nodule confirmed local recurrence of breast cancer
(ER+/PR+, HER-). Her exam and laboratory were otherwise non-contributory. Staging imaging
found an additional 5 mm left lower lung nodule and a 6 mm sclerotic lesion of the sternum with
adjacent cortical erosion, both suspicious for metastases.
Following, she was started on cancer-directed treatment including Leuprolide, Letrozole,
Palbociclib, and Denosumab. Several months into therapies, she began to develop notable
symptoms including insomnia, anxiety, and pain of her joints, neck, and shoulders. Her joint pain
was primarily in both knees, and described as “aching” and “stiff”. Her anxiety increased with
stress over her family life and her financial need to go back to work. Coupled with her frequent
insomnia, her symptoms had been debilitating. As a result, she was referred to CEWM for further
symptomatic management.
After an assessment by the team of East-West trained physicians, etiologies of her symptoms
were thought to be due to both her cancer and treatment-related side effects. While nonspecific
at first glance, her symptoms represented physical and psychological symptom clusters commonly
seen in patients with breast cancer. In modern Western medicine, these symptom clusters may be
attributed to hormonal imbalance, inflammatory and immune disturbance. Complementarily,
drawing from principles of Traditional Chinese Medicine (TCM), her clinical manifestations suggest
the TCM diagnoses of Spleen Qi deficiency and Liver Qi stagnation. Spleen Qi Deficiency in TCM
contributed to patient’s symptoms of chronic fatigue and insomnia, while Liver Qi stagnation
contributed to her emotional irritability and anxiety. TCM theory dictates that “Toxic-heat” agents
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such as chemotherapy consumed and disrupted the smooth flow of the body’s Qi. These effects
subsequently led to a deficiency of Qi and blood, in addition to disharmony or impairment of his
visceral function.
Based on the integrative assessment, the patient was offered acupuncture to manage her
symptoms. Acupuncture points were selected to address the patient’s specific symptoms and to
rebalance the disharmony of her Qi based on TCM theory. Specifically, the acupuncture points
used included Ll-11, Du-20, Sp-9, Sp-10 LI-4/Lv-3, Sp-6/St-36, and P-6/Sp-4.
Treatment was scheduled with appointments every three to four weeks. Depending on the
patient’s overall progress, acupuncture points were personalized at each visit. Ongoing
acupuncture, along with mindfulness meditation, was added in the latter course of her treatment
and continued to alleviate her symptoms. Joint pain was first to improve, with a slow progressive
improvement over the next three weeks. Her insomnia also gradually improved over the next few
weeks and was ultimately resolved at fourteen months of post-treatment initiation. Anxiety
proved to be the most resistant to treatment for our patient, likely due to additional
psycho-socioeconomic factors. Anxiety was resolved after a year of acupuncture. Post-treatment,
the patient no longer endorsed any symptoms and has returned to work full time.
3. Discussion
Joint pain, insomnia, and anxiety are symptoms commonly reported by patients with breast
cancer. Recent strategies for identifying and managing symptoms have employed categorization
of symptoms into specific groups, called symptom clusters. [1] Originally defined by Dodd et al. as
groups of three or more related symptoms, symptom clusters are now defined as two or more
symptoms that relate to each other more than to others outside the cluster. [1] Categorizing
symptoms by symptom cluster allows clinicians to more effectively target symptom treatment and
even predict possible future symptoms. Furthermore, symptom clusters may influence treatment,
quality of life, and even prognosis. [2] In breast cancer, one common symptom cluster is the
“fatigue, pain, and disturbed sleep” cluster. [3] Different interventions for treating cancer
symptom clusters include exercise-based multimodal interventions, analgesic imagery,
cognitive-behavioral therapy, and acupressure and acupuncture—and are still being developed. [4,
5] In this case report, we report how one patient’s symptoms of fatigue, joint pain, and insomnia –
symptoms within this common symptom cluster—are treated and alleviated by acupuncture.
Among breast cancer patients, arthralgia is associated with nearly 50% of patients on
aromatase inhibitor therapy. [6] These arthralgias contribute to aromatase inhibitor therapy
non-adherence, which is in turn associated with decreased disease-free survival. [7, 8] In a
multicenter randomized clinical trial with 226 women, acupuncture produced statistically
significant improvements in joint pain between baseline and six weeks compared to sham
acupuncture and control. Acupuncture treatments used in this study were standardized based on
the symptomatic joint location. [9] Non-arthralgia pain treatment through acupuncture received a
recommendation grade of C, suggesting that acupuncture can be considered as therapy for pain
by the Society for Integrative Oncology (SIO) whose recommendations have been supported by
the American Society of Clinical Oncology (ASCO). [10]
Acupuncture is also effective for cancer-related insomnia. Insomnia is a common side effect of
breast cancer treatment. Its many psychological (negative mood, difficulty concentrating, memory
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problems) and medical consequences (irritable bowel syndrome, fibromyalgia, asthma) can
appreciably decrease overall quality of life. [11, 12] Patients with breast cancer are particularly
vulnerable to developing insomnia, as both female sex and advanced age are risk factors for
insomnia. [11] While pharmacological treatments are available for insomnia, several studies have
shown that cognitive behavioral therapies (CBT) and acupuncture may be as or more effective
than pharmacological therapies in treating insomnia. [13] A recently published multicenter PCORI
trial comparing acupuncture and CBT has shown promising results for acupuncture used in
treating insomnia. [13] In this study, patients received one 30 minute acupuncture session with
standardized acupoints: Bilateral: Shenmen (H.T.7), Sanyinjiao (Sp. 6); Midline: Baihui (Gv. 20),
Shenting (Gv. 24); Unilateral: Shenmen (Auricular), Sympathetic (Auricular). [13] While CBT was
more effective than acupuncture in treating insomnia, both acupuncture and CBT produced
clinically meaningful reductions in the severity of insomnia. Acupuncture-mediated insomnia
treatment lasted just as long as CBT-mediated treatment.
Of the many psychological consequences of cancer treatment, anxiety is particularly prevalent
for patients with breast cancer. Up to 32% of patients with breast cancer experience anxiety, with
rural patients at greater risk. [14] Anxiety lingers in patients years after the initial breast cancer
diagnosis and is associated with a higher level of unmet need in survivors. [15] Addressing anxiety
in both patients and survivors of breast cancer is important for maintaining health and wellness
across the survivorship spectrum. [15] While the SIO most strongly recommends meditation for
treating breast cancer-related anxiety, their guidelines also recommend considering acupuncture,
albeit as a lower-graded therapy.
Acupuncture has also been studied for its efficacy in relieving many other cancer-related
symptoms and side effects. Chief among these side effects is cancer-related pain. While trials
studying acupuncture-related alleviation of cancer-related pain have not been conclusive, a recent
systemic review of randomized clinical trials found that the use of acupuncture was significantly
associated with a reduction in cancer-related pain, and decreased analgesic use. [16] Additionally,
acupuncture has shown promise in improving symptoms including fatigue, indigestion, hot flashes,
chemotherapy-induced nausea and vomiting, radiation-related xerostomia, and other cancer- or
treatment-related ailments. [17–20]
4. Conclusion
Acupuncture has been used to address a variety of complex symptoms in patients with cancer.
Our case illustrated that alongside with conventional medicine, acupuncture offers an effective
and safe complementary treatment option to help alleviate symptoms for patients with breast
cancer.
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Abstract
In palliative and end of life care settings supporting people to make sense of their lives is as
important as managing disease symptoms. Dignity Therapy is a validated psychotherapeutic
intervention designed to bring about a sense of meaning and purpose for individuals at the
end of life. Dignity Therapy has primarily been implemented and evaluated in adult palliative
care settings. Prior to designing studies that evaluate Dignity Therapy for children and young
people with life-limiting and life-threatening conditions, it is essential to establish
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stakeholders’ perceptions of Dignity Therapy, and whether adaptations would be required
for this client group. We aimed to explore the acceptability of Dignity Therapy for children
and young people with life-limiting and life-threatening conditions and health professionals,
and report findings from our stakeholder activities. Stakeholder consultation activities
involved one Death Café and two workshops, with over 80 health professionals, hosted at
two hospice settings, and a range of social media activities including feedback from five
young people with life-limiting and life-threatening conditions via a closed Facebook group
and a twitter chat with 22 contributors. Data included field notes, workshop outputs (‘post-it
ideas storm’ and ‘diamond ranking’) and social media postings that were analysed using
thematic analysis. Across stakeholders, there was overwhelming support for explicit
interventions that support the psychosocial and spiritual needs of children and young people
with life-limiting conditions. Dignity Therapy could be a supportive intervention to promote
open conversations about life, meaning and purpose and dying, between the child or young
person, family members and health professionals, but needs adapting to meet their needs. A
tool kit of interventions, appropriate to a range of ages and cognitive abilities was suggested,
for example a storybook for young children and a digitalised version of dignity therapy for
older children/young people. Collaboration with stakeholders is the first stage in developing,
or adapting an existing intervention in a different context, a complex intervention. Our
stakeholder consultation highlighted that Dignity Therapy has potential to improve the
psychosocial and spiritual wellbeing of children and young people with life-limiting and
life-threatening conditions, through recalling memories and thinking about the things that
are important to them and what they want to be remember for. Research is now needed to
develop and test a Dignity Therapy intervention for children and young people with
life-liming and life-threatening conditions in the UK.
Keywords
Dignity therapy; stakeholder involvement; life-limiting conditions

1. Background
Dignity Therapy (DT) is an evidence-based psycho-therapeutic intervention that has been found
to improve the psycho-social and spiritual wellbeing of adults with life-limiting and life-threatening
conditions (LLTC), through a process of life-review and meaning-making [1, 2]. DT involves
supporting patients to discuss their valued memories, accomplishments, life lessons and hopes for
significant others. The intervention aims to bring about a sense of meaning and purpose for
patients at the end of life, and their families [3].
DT emerged from the Dignity Conserving Model of Care (DCMC); this model was derived from
qualitative studies undertaken with adult cancer patients receiving palliative care [4]. During DT,
trained professionals undertake one-to-one semi structured interviews with individual patients,
usually lasting for about an hour. The interview is structured by drawing on nine questions that
relate to facets of the DCMC. This set of questions is referred to as the Dignity Therapy
Questionnaire Protocol (DTQP) [1, 4].
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The DT interview is digitally recorded, transcribed, edited and returned to the patient, who can
then make any changes before the document, called a generativity document or written legacy, is
finalised. Many patients share these documents with significant others prior to their death,
providing opportunity for meaningful conversations that can assist bereavement processes [5].
This person-centred therapeutic approach can also help health professionals understand
individuals in the wider context of their lives and tailor support to their needs [6].
The growing evidence-base of DT in adult palliative care settings suggests that DT is more likely
to improve spiritual wellbeing, overall quality of life, hope and sadness/depression scores that
standard care alone [7-11], and has also been positively received by family members [12]. Health
professionals report DT is a brief and flexible intervention that can be integrated into established
supportive palliative care practices [12].
2. Introduction
There are over 50,000 children and young people (CYP) living with a life-limiting condition or
life-threatening (LLTC) in the UK, which is predicted to increase with technological and medical
advancements [13]. While these advancements have resulted in better management of these
conditions, there remains uncertainty around prognosis, with many CYP living shortened lives [13].
The impact of LLTC on CYP, parents, siblings and the wider family is significant in terms of their
emotional wellbeing [14, 15]. Improving wellbeing throughout their shortened life journey,
especially towards the end of life, requires care that addresses their psycho-social and spiritual
needs, but this can be challenging for health professionals [16].
Palliative care for CYP supports the social, psychological and spiritual needs of CYP with
expected shortened lives and their families [8, 15]. However, there remains a significant unmet
need in relation to meeting the psycho-social and spiritual wellbeing of CYP with LLTC,
acknowledging their meaning-making and generativity needs and heightened risk of mental health
problems [17, 18]. Supporting CYP with LLTC to cope with their condition and integrating tailored
psycho-social and spiritual support into care pathways could improve mental health and wellbeing
outcomes [13, 17].
Our evidence synthesis of published research focusing on CYP (aged up to 24 years) with LLTC
found only four published studies about DT and related meaning making interventions for this age
group [17]; one focused on young people (7-17 years) [19], the other three included young people
but mean ages were 50-70 years [2, 3, 20]. In summary, and while recognising the limited
evidence-base, we identified:
1.
DT has potential to improve psycho-social wellbeing, emotional functioning, dignity and
hope for CYP with LLTC;
2.
DT is unique, welcomed and perceived as helpful for CYP and the family;
3.
DT has not been widely used or evaluated specifically for CYP with LLTC. The studies that
have included CYP have largely focused on older children / young people with cancer;
4.
No UK or European studies were identified that had evaluated the acceptability, feasibility
and effectiveness of DT or related meaning making interventions for CYP with LLTC.
Our review also highlighted missed opportunities to support CYP with LLTC and their families to
engage in meaningful discussion about dignity, meaning making and end of life care in a structured
way.
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Since the publication of our review, Juliao et al [21] have published their work on adapting the
DTQP for adolescent’s aged 10 to 18 years in Portugal. They have developed an amended DT set of
questions which could be used in practice for sick Portuguese adolescents. Although a five-stage
process of validation is detailed, the amended DTQP is not provided and so it is unclear as to
whether the new question format is aimed at those with typical/atypical cognitive development
and for what conditions. At this stage we therefore cannot be sure if the proposed DT is
appropriate for CYP in the UK with LLTC.
We have brought together expertise in advocacy for CYP with LLTC, palliative care,
psychotherapy, children’s nursing and spiritual care, to consider how to adapt and develop DT to
produce an intervention/s that would be appropriate for CYP with LLTC in the UK.
We have also determined that stake holder consultation needs to be central to the proposal of
amending/developing DT for CYP with LLTC for a number of reasons; 1) It is a moral obligation that
healthcare delivery and research is responsive and addresses patient or in this case CYP / family
priorities; 2) The sensitivity required when delivering DT type interventions must consider the
views of CYP, their families and health professionals delivering care; 3) Involvement must not be
tokenistic to meet funding body requirement; 4) The design and methods of undertaking DT
research are appropriate for CYP with LLTC; 5) Stakeholder involvement is vital to shape and
ensure the patient voice remains the focus of the research, even in the early stages of developing
a programme of research.
The lead author (LW) is a core member of the MAGICYL team, and a young adult with a
life-limiting condition who has been involved in this study from its inception, co-designing our
activities including preparing participant information and collecting information from young
people.
The broad aim of our stakeholder activities was to explore whether DT would be acceptable for
CYP with LLTC and health professionals.
The specific objectives were to:
1.
Explore CYP with LLTC views of DT;
2.
Explore health professionals, who support CYP with LLTC, perceptions of DT for this
patient group;
3.
Identify what, if any, meaning making activities are used in clinical practice for CYP with
LLTC;
4.
Review the DTQP and consider its application for CYP with LLTC.
3. Materials and Methods
We followed the National Research Ethics Service (NRES) and INVOLVE guidance [22], which
states that ethical approval is not needed where people are acting as specialist advisers, providing
valuable knowledge and expertise based on their experiences. However, in keeping with good
practice, we obtained written consent from participants of the death café and closed Facebook
group and verbal consent from workshop participants and have only included data if permission
was given. For the twitter chat, participation was assumed if people contributed. All participants
were above 16 years of age.
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AR, PI of the research team has completed the Dignity Therapy training course, undertaken in
Canada. In addition, permissions were sought and received from the founder of DT, Prof Harvey
Max Chochinov to explore amending and developing DT for CYP with LLTC in the UK.
Our health professional consultation experts were drawn from two children’s hospices in the
North of England, that provide family led care for CYP with LLTC. Our social media activities were
not geographically restricted and included anyone with an interest in improving the psycho-social
and spiritual wellbeing for people with LLTC and included young people. We undertook a range of
consultation activities, in summary:
1.
A Death Café was hosted by one of the hospices, facilitated by AR and JS, with a total 9
participants; 1 art therapist, 1 psychologist, 5 children’s nurses, 1 psychologist, 1 adult nurse.
A Death Café is a directed discussion about death rather than a support group, and while public
facing cafés have no agenda or objectives, Death Café type groups are increasingly being offered
as a support mechanism for health professionals (Nelson, 2018). The first hour of the Death Café
was unstructured giving participants opportunity to talk if they wished, or just listen to the
conversations about death and dying. In the second hour DT was introduced, and participants
were guided to discuss their views of the concept of DT and its possible application to CYP with
LLTC.
2.
Our social media activities involved:
1) Asking young people via a closed Facebook account, that LW established, whether DT could
be relevant to them, they shared their views in a short-written narrative; 5 individuals with LLTC
participated, aged 16-24 years.
2) We hosted a Twitter chat, for one hour, that involved tweeting a series of questions and
responding to tweets to generate an online debate and capture broader views about DT and its
relevance to CYP with LLTC. We summarised the chat in an online story that enabled us to include
postings in subsequent data analysis [23]. Twenty-two individuals who engaged in the chat
identified themselves; 8 children’s nurses, 2 adult nurses, 6 Psychologists, 3 young people with
LLTC and 2 parents of CYP with LLTC.
3.
Two workshops were hosted at the second hospice with a total of 45/46 participants in
each workshop; 38 children’s nurses, 9 learning disability nurses, 5 adult nurses, 5
physiotherapists, 3 music/art therapists, 2 social workers, 1 occupational therapist, 1 psychologist,
30 support workers.
Two tasks were undertaken:
1) The first included ‘post-it ideas storm’, ‘dot voting’ and ‘diamond ranking’ from ‘Participation
- spice it up: a practical tool’ [24] to identify what activities, whether labelled as DT or not, health
professionals who support CYP with LLTC undertake that focus on end of life issues, and to
maximise everyone’s contributions. The process involved everyone writing down the activities
they used, or thought would be useful on a separate post-it and placed them on a wall (‘post-it
ideas storm’). ‘Dot voting’ was used to gain a consensus about which activities would be most
useful or could be delivered in practice; participants were given 3 sticker dots each and asked to
place their dots next to those activities they considered most important or relevant to DT.
‘Diamond Ranking’ involved placing the post-its on a large diamond, grouping similar activities
topics together and placing those identified as most relevant (through dot voting) at the top of the
diamond and those least relevant at the bottom. Through discussion and negotiation, a consensus
of possible activities that might support DT type interventions were identified. We photographed
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the ‘diamond ranking’ collage from both groups so that the data could be incorporated into our
analysis.
2) Each participant was provided with the DTQP and either individually or if they preferred
working in pairs were asked to consider each question and document their thoughts in relation to
whether the question was suitable for CYP with LLTC, and if not how could be adapted.
The principles of thematic analysis were used to bring the data sets together, describe and
summarise our activities [25]. First, AR typed the field notes and activities into a usable format; a
word document that include both narratives and tables. AR and JS read the data sets and began
the process of grouping data together, initially using the consultation objectives as a guide.
Gradually as the different data were analysed categories emerged. Categories were modified as
new insights became apparent until a coherent account developed that represented all data sets.
Categories were grouped into two overarching themes. Bias was reduced by ongoing refinement
of categories and discussions between all authors at three team meetings.
Participants in the Death Café and closed Facebook group were given a shopping voucher as a
thank you for their time, with participants at the workshop given a thank you gift. This did not
influence participants’ decisions to contribute as they were unaware of the gift in advance, but we
wanted to recognise their willingness to share their insights, experiences, and being involved in
open discussions about a sensitive topic and area of care.
4. Results
One hundred and twenty-one people participated in our consultation events. Analysis of the
data highlighted that both CYP and health professionals’ perceived DT was highly relevant for CYP
with LLTC but that discussing death and dying often lacked focus and could be particularly
challenging when working with young children.
Our stakeholder participants overwhelmingly supported the relevance of a DT type
intervention/s for CYP with LLTC:
‘it is asking the questions that need to be asked’ (Workshop participant).
‘I love the idea that it's something to remember me by and something that would
hold everything I think that's happened to make my life amazing’ (Facebook
participant).
However, a DT for CYP with LLTC needs to flexible to meet a range of ages, cognitive and
physical disabilities to be embedded into practice. The two themes and associated categories that
emerged from the analysis are presented in Table 1.
Table 1 DT for CYP with LLCs: themes and categories.
Themes

Categories

Meeting the psycho-social
needs of CYP with LLTC

 Making DT meaningful for CYP with LLTC
 Empowering young people

Embedding DT into practice

 Building DT into current practice
 Support for health professional
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4.1 Meeting the Psycho-Social Needs of CYP with LLTC
Across stakeholder participant groups, there was overwhelming support for explicit
interventions that support the psycho-social needs of CYP with LLTC. While ‘legacy leaving’ type
activities are already undertaken, for example through developing memory boxes, the purpose of
the activity is implicit; greater transparency may facilitate conversations about death and dying
developing.
Participants perceived that there remains an unwillingness to talk about death and dying,
particularly with CYP, as the follow account highlights:
‘There is a fear of death in general and to a degree, those who work within
palliative care and especially with children. Although dying is an end point for us
all, palliative care is about quality of life for those with shortened lives’, (Death
café participant).
‘The hospice supports children who are not expected to live beyond 19 years. For
those whose prognosis may be more favourable or unknown, very little can be
offered. Being able to offer Dignity Therapy could offer some level of
psycho-social support to this group’, (Death café participant).
‘It is very hard to live with a life-limiting illness and Dignity Therapy seems to
focus on giving validity to the life of someone with these types of illness. Looking
back to see what made them happy and what made their life fulfilled. Not just
focusing on hospital and medical stuff which can take over the lives of people
with these illnesses’, (Facebook participant).
Our stakeholder participants perceived DT could promote open conversations about dying and
had the potential to capture memories for CYP with LLTC and could therefore improve their
overall wellbeing. However, DT interventions and output for example the generativity document,
need to be meaningful for CYP with LLTC and using their words.
4.1.1 Making DT Meaningful for CYP with LLC
Our PPI participants highlighted that DT for CYP with LLTC needs to meet a diverse range of
ages and stages of cognitive development, skills and abilities, and especially for CYP with
difficulties communicating. For example:
‘Children with neurological deterioration can have significant changes in
personality and holistic functioning. We are often reliant on the narratives of
families to know what the child is like to build their stories through rehabilitation
or palliative care’, (Death café participant).
‘We need to think about those who cannot communicate or only have a few
words’, (Workshop participant).
For DT to become established as part of care for all CYP with LLTC a range of activities would
need to be developed that are user friendly (for both CYP and those delivering the activity), and be
relevant to the CYP, such as using digital mediums for young people and creative arts for younger
children. There was overwhelming support for developing ‘a tool-box’ of activities:
‘Dignity Therapy could form the basis of a toolbox of activities for this group’,
(Death café participant).
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‘I think depending on the age/experience/illness of the child, would depend on
what approach you would use. I think anyone who is facing death, they would
want to know that someone is going to remember them, and something made
their life worthwhile. If someone has been diagnosed with a terminal illness that
is going to take them quickly, they will need an approach that fits with their time
scale’. (Facebook participant).
Workshop participants, through the ‘Diamond Ranking’ task, identified a range of activities that
could have a DT component, many using digital mediums (Figure 1).

Figure 1 Diamond rank of meaning making activities.
Stakeholder participants perceived that for some CYP with LLTC there may have been limited
opportunities to fulfil their wishes and hopes and suggested that through DT a range of memory
making activities could be identified, planned and captured, for example days out / experiences.
Participant across data sets highlighted that the illness trajectory for CYP with LLTC is more
uncertain than in adults populations, and therefore DT type interventions must be adaptable
across the LLTC trajectories of individuals, be flexible and revisited at different transition stages,
rather than an intervention that is delivered as a time bound task. Examples of participants
accounts of DT for CYP with LLTC included shared sentiments:
‘Lots of our young people have not had opportunities to explore ‘roles’, some
have very limited life experiences, most but not all’, (Workshop participant).
‘Dignity Therapy could be adapted to be delivered at different age
stages/transitions of care/stages of disease trajectory’, (Death café participant).
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‘Dignity Therapy could be the basis for a supportive intervention for CYP not just
at the end of life in palliative care but leading up to (if diagnosis is difficult) or
shortly following a life threatening/limiting diagnosis and thereafter’, (Death
café participant).
Sixty-five workshop participants (noting some participants worked in pairs) commented on the
DTQP, only one person reported that the DTQP was unsuitable for CYP and made no suggestions
in relation to adapting the questions. However, overall, there was support for the general intent of
the questions:
‘With rewording a little this is a good supportive intervention, it would need
sensitivity and courage to do’, (Workshop participant).
Workshop stakeholder participants highlighted that DTQP could be more meaningful for CYP,
and there needed to be greater flexibility for health professionals when working with the younger
age group and for CYP with communication difficulties. A shared concern was the use of the ‘past
tense’ in the original DTQP which was perceived as not useful / lacked sensitivity (Table 2), when
considering the uncertain illness trajectory for many CYP with LLTC. A range of alternative phrasing
was offered, with some terms such as ‘role’ argued to be too adult focused:
‘Role could be taken as demoralising if they feel they have not achieved much’,
(Workshop participant).
‘I think it would be good to adapt it slightly for young people to make it more
suitable to the current day, for example incorporating modern technology. I think
using a “vlogging” type system may be good to record special memories or
thoughts which could then make a larger video. Another way would be to use
social media more’, (Facebook participant).
‘… for it (DT) to include different things at different points in time, (Facebook
participant).
Table 2 summarises the second task undertaken by workshop participants which was to
consider each question of DT. There was a consensus that some of the questions could be difficult
to understand for younger children and for young people with communication difficulties and
complex needs. For example, CYP are likely to struggle to appreciate the difference between
questions three and four. However, questions five to nine were highlighted as highly relevant and
could be discussed through creative methods/activities. There was also further consideration that
the intervention could be digitised for CYP:
‘Questions could be centred on creative activities especially for those none verbal
or with complex needs’, (Workshop participant).
‘Is this something that could be supported by technology?’, (Workshop
participant).
‘What I feel would work really well is if there was a D T legacy website. Many
forms of social media have become an online outlet for people of all ages and
walks of life... The individual then has peace of mind that their legacy is not able
to be lost or damaged, it is digitally available to be shared with all those you wish
to see it, living on through a legacy that can remain for many years to come and
can be downloaded by the family to keep offline if they would like to do so’.
(Facebook participant).
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Table 2 DCMC Therapy Questionnaire Protocol (DTQP) and suggested adaptations.
DCMC Therapy Questions

Comments/suggested changes

Adapted questions

1. Tell me a little about your life
history, particularly the parts
that you either remember
most, or think are the most
important.

Participants did not perceive ‘when did you feel most alive’ as appropriate for
CYP, some felt it was too adult or too formal, some thought the question was
inappropriate and that it should be removed.
Others considered phrasing the question in the present would be better - the
past is negative. Using the term ‘story’ would also be more appropriate than life
history
Suggestions included:
Tell me a little about your story/ tell me about your life
What inspires you? When do you feel most happy?
What are your highlights so far?
What are your 3 most memorable moments?
What makes you most happy/vibrant/exhilarated?

1. Tell me a little about you / your story,
when do you feel most happy?

Participants perceived this question with slight adaptation to be highly relevant
but that for some CYP, thinking about ‘after’ is difficult.
Suggestions included:
How would you like to be remembered?
How do you think your family/friends will remember you?
What do you think your parents/friends will remember about you?

2. What do you think your parents/friends
will remember about you?

When did you feel most alive?

2. Are there specific things that
you would want your family to
know about you, and are there
particular things you would
want them to remember?

Prompts:
What are your 3 most memorable
moments?
When did you feel at your best?
When were you the happiest?
What inspires you?

Prompts:
How would you like to be remembered?
Are there things you would not want your
family to know?
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3. What are the most important
roles you have played in life
(family roles, vocational roles,
community service roles,
etc.)? Why were they so
important to you, and what do
you think you accomplished in
those roles?

Again, participants highlighted that questions needed to be in the present for
example ‘play’ rather than ‘played’ as life is not over yet. Some CYP are not
self-aware or confident, some might say nothing and may have had very limited
life experiences /opportunities to explore ‘roles.’ ‘Role’ could also be taken as
demoralizing if they feel they have not achieved much.
This question was also perceived as ‘a burden to parents and siblings’. In
addition, some CYP have their conditions all their lives, which can make this
question difficult and is probably not needed or needs simplifying.
Suggestions included:
What have been your proudest moments?
What are your accomplishments? This could be integrated with question 4.
What things are you most proud of and why? Although some CYP may struggle
with articulating this and may feel they have none.
What are the best things that you have taken part in or have done in your life?
Instead of roles, say issues or things such as friendships, having a dog.

3. What are the best things that you have
taken part in or have done in your life?
This question combines question 3 and 4 of
the original DTQP
Prompts:
What do you feel most proud of?
What has made you happy?
Are there things you would want people to
know about you? Or tell people close to
you?
Are there things you want to do?
Do you need any help to say/write these?

4. What are your most important The majority of participates perceived CYP, particularly younger children, would
accomplishments, and what
struggle answering this question and it could cause distress if they feel they
do you feel most proud of?
have no accomplishments.
One participant suggested that this question is a ‘little scary’ when thinking
about how it would be asked.
Thinking about working with CYP, questions 3 and 4 could probably be adapted
by health professional and could be combined.
Suggestions included:
Simply ask, of all the things you have done, what do you feel most proud of?
What has made you happy? What are your happiest memories?
Is there anything you want to share with your family?
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5. Are there particular things that
you feel still need to be said to
your loved ones, or things that
you would want to take the
time to say once again?

Participants perceived this question, with adaptations, to be highly relevant
because ‘we shy away from this question and in doing so we are being
overprotective’.
However, consensus surrounded how the wording perhaps needs adapting, for
example to not use the term ‘loved ones’, and instead say ‘friends and family’.
Suggestions included:
Is there anything you want to say to the people you care about?
Are there things you would want people to know about you? /Do you need any
help to say/write these?
Are there things you want to do?

4. Is there anything you want to say or
repeat to the people you care about?

6. What are your hopes and
dreams for your loved ones?

Although there was much support for this question, participants thought it may
be difficulty for CYP to articulate when answering.
Suggestions included:
Do not use the term ‘loved ones’, replace with ‘friends and family’.
Do you have any hopes for the people close to you?

5. Do you have any hopes for the people
close to you?

7. What have you learned about
life that you would want to
pass along to others? What
advice or words of guidance
would you wish to pass along
to your (son, daughter,
husband, wife, parents,
others)?

Language is very adult orientated, but it was agreed that this is an important
question.
Change items in brackets to just friends and family, and the question could be
clearer.
Question 7 and 8 could be combined, as they seem to be asked similar things.
Suggestions included:
Is there anything you would like to pass on to your loved ones before you die?
(Be honest, you can be direct without being insensitive).
What advice or words of guidance would you wish to pass along to your friends
and family?

6. What advice or words of guidance
would you wish to pass to your friends
and family?

Prompts:
Your family?
Your friends?
Do you need any help to say/write these?
Others?

Prompts:
Is there anything you would like to pass on
to family and / or friends before you die?
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8. Are there words or perhaps
even instructions you would
like to offer your family to help
prepare them for the future?

There was great support for this question, but it was perceived that it could be a 7. Are there any words or perhaps
burden for some CYP.
instructions you would like to offer your
More suitable for older children.
family to help prepare them for life
Question 7 and 8 could be combined, seem to be asked similar things, make
without you?
clear purpose of question
Suggestions included:
Are there any words or perhaps instructions you would like to offer your family
to help prepare them for life without you?

9. In creating this permanent
record, are there other things
that you would like included?

Participants perceived this question, with adaptations, was highly relevant
8. Is there anything that needs to be
Remove ‘permanent’ – it is highly likely that CYP would want to change and edit
included that we have not talked about?
their document over time.
Art ideas and memory boxes could fulfill this question.
A good opportunity to make a digital record, which could be multimodal using
arts and media such as music!
Suggestions included:
Is there anything that needs to be included that we have not talked about?
Can we create a special time for you? A special day with your family?
There could be scope with CYP with LLTC to build on responses to question 9
and engage them in focused DT influenced creative arts, activities, related
discussions, to contribute to what could be a DT project for the individual.

9. Can we create a special time/activity for
you?
This question is an addition to the original
DT protocol.
For example, and within local limits A special day with your family.
Creating music work, with you and your
family.
Creating artwork, with you and your family.
Followed by memories captured of the day
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4.1.2 Empowering Young People
Our stakeholder participants perceived DT type interventions could promote open
conversations about dying and had the potential to capture memories for CYP with LLTC, and
empower them to share their hopes, fears and concerns.
‘This could be a very beneficial tool and would empower CYP’, (Workshop
participant).
‘Giving people permission and broaching sensitive subjects are powerful things.
People can be so relieved to just be asked the question #ebnjc,’ (Twitter chat
participant).
‘I think I would want to do it alone so that I can express my true feelings without
being influenced by the thoughts or emotions of my family. Also then it would be
a surprise to them when completed, (Facebook participant).
‘One thing that people don’t talk about on social media quite so openly is more
challenging subjects such as death, loss, illness and all that comes with it. That’s
why I feel that having a website tailored to D T legacies it would remove that
dark cloud that hangs over these topics’ (Facebook participant).
DT is viewed by our stakeholder participants to be an activity that could support CYP with LLTC
to broach challenging conversations and to allow them to have some level of control over what
they want to share, at what time and with whom. DT is a supported intervention whereby
professionals could be led in their supportive practices by the CYP, acknowledging what the CYP
has experienced as meaningful in their lives lived so far and in considering what their hopes or
concerns may be for the future.
4.2 Embedding DT into Practice
Some of the DT type interventions already described are delivered in practice but are not
aligned to a DT based or meaning making model/intervention. For example, there may be
reflection or memory making activities undertaken in hospice settings, but these are usually
undertaken just as creative and enjoyable events. Often activities are undertaken without
consideration of broader meaning making issues or discussion over how the activity may
contribute to legacy, directly with the CYP. In consideration of how DT could become a tool for CYP
palliative and psychotherapeutic care, our stakeholder participants offered comments that can
allow us to consider how we could integrate DT into current practice and what support health
professionals would need themselves to engage with DT.
4.2.1 Building DT into Current Practice
DT in its established face to face, interview format was viewed as daunting and inappropriate
for all CYP with LLTC, from the perspective of health professionals.
‘I am hesitant about any face-to-face questioning and formal presentation. All
the most meaningful, inner most thought discussions I have had with young
people have never come out in questionnaire type conversation, but rather when
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doing daily activities such as in a car, bathing, putting to bed, art activities etc.,
so use as a distraction from full on pressured responses’, (Workshop participant).
DT, however, still allows the CYP to lead conversations and to have ownership over what they
want to reflect upon and share/discuss.
‘This is fascinating and I can see how DT could enhance CYP limited lives, value
who they are and maybe strengthen relationships #ebnjc’, (Twitter chat
participant).
As aforementioned, it was felt that the re-framing of some questions would benefit CYP with
LLTC, given their lives lived may be very different to older adults with advanced conditions. With
this possibility and a clearer understanding of how different and existent activities could fit into
the framework of DT, professionals were enthusiastic of the possibilities and potentials of DT
being integrated into practice.
4.2.2 Support for Health Professional
CYP with LLTC can have a range of conditions and needs, with varied communication/cognitive
abilities and very different disease trajectories. This necessitates the development of DT to be
flexible to individual CYP needs. A toolbox of DT activities that includes digital applications,
creative activities and supportive discussion protocols may be most appropriate for health care
professionals and CYP with varied needs to access.
‘I imagine that’s a big problem with getting it into practice - a lot of groundwork
needs to be done to ensure CYP can access DT #ebnjc’, (Twitter chat participant).
‘Unlike adults, young people’s minds are changing dramatically in relatively short
amounts of time and for that reason their understanding of life, themselves and
their surroundings will constantly evolve. Their opinions thought patterns and
core beliefs may also change dramatically as they gain more understanding of
society with age and their relationships with loved ones and their desires for their
own lives will also be in constant development. For this reason, I feel it is
important that a young person would have time to build on their D T legacy so
that as they change as a person it can be reflected through their legacy’
(Facebook participant).
Once DT is amended and developed for CYP it would be appropriate for trained DT therapists
and the researchers developing DT for CYP with LLTC to then consider a programme of training to
support health care professionals to deliver and monitor DT and its effects.
‘Practitioners would need to understand the principles of DT and be trained in the
application of DT the intervention’, (Workshop participant).
‘Practitioners would also need where appropriate, to be able to assist CYP to be
involved in creative arts, (Workshop participant).
DT is an evidenced based psychotherapeutic intervention that requires training to appreciate
its underpinnings and to consider ways to best support individuals in life review, meaning making
and legacy leaving. The generativity documents/legacies created need to support the needs of the
CYP with LLTC but also be supportive to recipients.
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5. Discussion
Our findings suggest DT has the potential, with adaptations, to support CYP with LLTC and
improve their overall wellbeing and quality of life. DT type interventions need to be developed and
evaluated specifically for CYP with LLTC in the UK. The DTQP and related activities need to be
responsive to the uncertainty of conditions and be appropriate to a range of ages and cognitive
abilities.
Meaningful discussion about dignity, legacy and end of life care are currently being missed in
CYP palliative care because activities are not identified as interventions to support the
psycho-social and spiritual needs of CYP with LLTC facing shortened lives [26]. The DCMC
hypothesises that there is a reciprocal interaction between aspects of human experience in DT
which alleviates psycho-social and spiritual burdens [4, 6] which is highly appropriate for CYP with
LLTC. Meeting the spiritual and existential needs of CYP with LLTC is likely to help them cope with
their condition and develop resilience to meet life challenges [27, 28].
Our stakeholder consultation work suggests that there is scope to create a toolbox of DT
activities for CYP with LLTC. DT generativity documents are being discussed in the literature and
are evolving; for example, DT with older adults has resulted in producing picture books, including
cherished photographs alongside key commentaries [29] and digital storytelling has shown to be
beneficial with CYP with cancer conditions [19]. The stakeholder consultation findings highlight
that for many CYP with LLTC that the generativity output would need to be updated: a digitalized
format would provide CYP with LLTC the scope to edit and change and to save content and rethink
and add at different junctures in their illness trajectories.
Many CYP with LLTC reach a crisis in terms of physical deterioration in adolescence or early
adulthood, yet their psycho-social and spiritual needs are not currently addressed adequately [13].
CYP with LLTC facing impending death also need opportunities to explore their feelings without
fear of upsetting family members [15, 30, 31].
We recognise that CYP with LLTC have unique physical and psycho-social needs, many rely on
parents as their main source of emotional support and to undertake tasks of daily living [13]. DT
would support CYP with LLTC if they wished, to share experiences and wishes without reliance on
their parents or significant others. DT would allow CYP with LLTC to bequeath material they feel is
important to share but may be too emotionally difficult to discuss with loved ones directly.
6. Conclusions
We have explored the views of young people with LLTC, parents and health professionals about
DT and its relevance as a supported intervention for CYP with LLTC. Our stakeholder participants
support the amendment and development of DT for CYP with LLTC. The key conclusions achieved
following these 18 months of preparatory work include:
1) DT could be a supportive and supported intervention for CYP with LLTC;
2) There is potential psycho-social and spiritual benefit to CYP with LLTC recalling memories,
imparting advice and considering meaningfulness through DT;
3) DT could promote open conversations about dying between the CYP with LLTC, family
members and HCP;
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4) For CYP with LLTC whose prognosis may be more favourable or unknown, little can be
offered by hospice care. Being able to offer DT could therefore be invaluable for this group;
5) CYP with LLTC have lived most, if not all their lives in the technological age, therefore they
may be more willing or motivated to engage in a digitalised DT;
6) There is consensus that DCMC is suitable for CYP with LLTC, but the phrasing of some
questions of the DTQP could be more appropriate for CYP with LLTC;
7) An amended DTQP for CYP with LLTC is suggested; the DTQP must be rigorously refined so
that it retains the original purpose and is meaningful and relevant to CYP with LLTC.
8) A toolbox of DT based activities would be supportive for both HCP and CYP with LLTC in
practice.
Our next step is to take forward the findings of these stakeholder consultation activities and
begin to plan studies that will focus on the amendment and development of DT for CYP with LLTC
and to test their feasibility.
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Abstract
Several manual bodywork therapies that originated in Asia are related to the theory and
practice of acupuncture and Traditional Chinese Medicine (TCM). One of the aims of these
therapies is to stimulate specific points on the body called acupoints which are the same
points in which needles are inserted in acupuncture. These manual therapies, however, vary
in their interpretation and explanation of the theories of TCM, and even more so, in the
practical way the stimulation is applied. The aim of this paper is to clarify these differences
and show how future research can benefit from specifying the actual techniques used.
Analysis and comparison of research papers, textbooks, articles, official definitions and
demonstrations of the techniques to highlight the similarities and differences, and
examination of instances in research in which the techniques were not clearly differentiated.
There are many instances in the research literature in which references from one of these
practices, or from acupuncture itself, has been used as evidence for other manual therapies
conflating the evidence. As far as it is known, nobody has proved that inserting a needle or
applying electric stimulation on a specific point on the body has the same physiological
effects as pressing with a finger. Nobody has proved that applying stationary pressure has
© 2020 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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the same effect as kneading that point. However, some research papers seem to use all
these techniques interchangeably. Research would benefit from accuracy in the reporting of
physiological effects of East Asian manual therapies.
Keywords
Acupuncture; bodywork; massage; Traditional Chinese Medicine

1. Introduction
Acupuncture is usually associated with the insertion of needles into specific points on the body.
These points are normally called in the West ‘acupoints’. In most cases, these points are part of a
system of energy lines called meridians whose number and path, in (TCM), have evolved
throughout centuries of writings on acupuncture [1].
Many types of acupuncture are based on the conceptualisation of natural laws in doctrines
such as ‘Yin‐Yang’ and ‘Five elements’, which are used to explain health and disease, and to
choose the therapeutic approach that stipulates which acupoints have to be stimulated or sedated
[2], although there are local variations in the theory and practice because of developments in
different countries [3].
Other concepts used in acupuncture are the TCM concepts of energy (Qi) and blood. One
should be careful with these concepts and not attribute them the same category as in Western
anatomy and physiology. The concepts are not identical to its Western counterparts but include
more broader aspects of function associated with different western medical systems, as do the
organs and the conceptual explanation of the 5 elements in health and disease, and the
appropriate treatment according to those [4].
Several manual therapies have been related, totally or in part, to the theoretical principles of
Chinese Medicine. It would, however, be a mistake to think that these therapies are similar to
each other because they share some common aspects. They differ in their interpretation of the
theoretical principles, and even more so in the techniques used in the practical application of the
theories.
But there seems to be a lot of confusion in the research literature where many of these
techniques seem to be used interchangeably [5]. This can easily be seen when using any search
engine or database related to the research literature, where the search for one of these manual
therapies returns research papers that use some or all of the other practices discussed in this
paper as evidence for other.
By way of example, some of the papers even go as far as using the physiological effects 1 of a
machine as evidence of what can happen with manual therapies [6-8]. In one case, a textbook on
complementary therapies [8], has an entry for shiatsu, defined as ‘applying pressure mainly with
hands and fingers’, but gives as part of the evidence for shiatsu, a reference on the effects of a
machine [9]. None of these research papers or textbooks give an explanation of why they think it
is acceptable to make such a leap in their conclusions.
1

In this document, the term effect(s) has been used to mean physiological effects.
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We believe this defies any logic, and raises many questions on the standards of research in this
field. If evidence for one therapy implied evidence for another, then one needs to ask if there are
truly any differences among these practices. If they are all the same, then why have different
names? Why mention different techniques? Why even use different techniques if the result is the
same? Are the effects of a machine the same as those of a manual therapy? All of these are valid
questions that arise from what we believe is a lack of rigour in the use of references in research
related to East Asian manual therapies.
This paper will examine the similarities and differences at both the theoretical and practical
levels of manual oriental therapies, the different types of Anmo, its Japanese and Korean
derivations, Anma, as well as Tui Na, shiatsu, watsu and acupressure. Thai massage is briefly
mentioned. It is not directly related to acupuncture or TCM, but has some aspects in common with
other oriental types of massage, and some practitioners like to put them in the same category.
2. Objectives
The main objective of this paper is to describe and clarify the similarities and differences both
at the theoretical and practical levels of East Asian manual bodywork techniques that are or have
been associated with TCM and/or the theoretical aspects of acupuncture, and to question the
appropriateness of using either acupuncture or one of these techniques as evidence for the
effectiveness of others as found in some research papers.
It is the belief of the authors that ignoring these differences, and using different techniques
interchangeably, only leads to confusion in the field of research in oriental bodywork, making it
more difficult to assess the evidence. Moreover, the few studies which have addressed the
question of the effects of different methods of mechanical stimulation, suggest that different
types of mechanical stimulation have the same or similar physiological effects [10-12].
We believe not knowing which techniques were used, or how these were applied, and
conflating the evidence with dissimilar practices, makes it almost impossible to attribute effects to
one particular therapy. This does not mean that we deny the fact that individual differences in the
method and skill of application exist when applying these techniques, but that ignoring the basics
of the differences multiplies the confounding factors. This seems to have been realised as such by
other researchers who have started giving more details of the interventions used in their studies
[13].
We believe our approach would facilitate the analysis and description of precise details of these
therapeutic interventions, as proposed in the ‘CONSORT Statement for Nonpharmacologic
Treatments’ [14]. It would also be in line with published recommendations for writing reports on
bodywork therapies research [15].
We also believe that mixing evidence for different therapies in published papers is not
consistent with the rigour expected in research.
3. Methods
The similarities and differences have been drawn from textbooks on each of the bodywork
therapies studied in this text, research papers in which individual therapies are defined or
described, together with explanations and definitions from the American Organization for
Bodywork Therapies of Asia (AOBTA) and publicly available videos that demonstrate those
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techniques. AOBTA is a USA-based professional association for energy-based bodywork therapies
that originated in Asia and share a common Chinese Medicine foundation [16].
3.1 Manual Therapies Related to Acupuncture and TCM: Theoretical Foundations and Practical
Similarities and Differences
Not surprisingly, Chinese massage and its Japanese and Korean derivations, are the manual
therapies that are most closely related to acupuncture, TCM and its theoretical principles. The
generic term for the different types of traditional Chinese massage is Anmo (or An Mo). Anmo is
made up of two ideograms, 按, an, means to put the hand on, to press down with the hand, while
摩, mo, means to rub. There are, of course, many more techniques used, but these two comprise
the basis of Chinese massage [17].
3.1.1 Pu Tong An Mo
This common type of Anmo in China is sometimes referred to as Pu Tong An Mo or general
massage. It is a non-specialised type of massage that is mainly used for relaxation and is not used
for the treatment of illnesses or injuries.
Theoretical Principles. A detailed knowledge of TCM or meridians medical theory is not needed
to perform this massage, however, it is based on the same principles of Chinese acupuncture, and
its benefits are explained as improving blood and Qi circulation as well as removing stagnant Qi
and blood from muscles [17].
Techniques. Some of the techniques used are relatively similar to Swedish Massage (Classical
Western massage although traditionally Chinese massage does not use oil. Both the Chinese and
Western versions of general massage use some form of petrissage, although generally speaking,
Swedish massage uses more whole-hand petrissage while Pu Tong An Mo tends to use a lot more
the tip of the fingers and knucles with rotating movements that work on smaller areas than
Classical Western Massage [17-19]. This finger rotation technique is usually translated as rubbing.
Rubbing is the main technique of the different types of Chinese Massage, it is usually done with a
circular motion and it can be done with fingertips or with the base or side of the palm and forearm
[17].
Implications for research. This is the only technique mentioned in this paper for which there are
no implications for research, since it is not mentioned in research papers. Research papers refer to
the more therapeutic form of Chinese Massage, Tui Na.
3.1.2 Tui Na
Also called Tui Na An Mo, is the best known and more widespread type of TCM massage in the
West and in the research literature.
It is a method of Chinese bodywork characterized by the smooth gliding or rolling movements
of the hands and arms. Through Tui (push) and Na (grasp), kneading, pressing, rolling, shaking, and
stretching of the body on acupoints [17].
Theoretical principles. Not surprisingly, Tui Na is the Chinese massage whose theoretical
principles relate the most to the practice of acupuncture as done in modern China, and makes use
of all the theory found in TCM. Choice of specific acupuncture points for a particular treatment
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with Tui Na is done according to the same principles of acupuncture using local and distant points,
while diagnosis also follows the “four examinations” of TCM, observation, palpation, listening and
asking and the interpretation of the results is expressed in terms of the eight patterns of
disharmony (also called the eight guiding principles) [20].
The difference between Tui Na and acupuncture is that the latter only uses specific points while
Tui Na uses specific points sparingly and applies more general techniques and, for obvious
reasons, Tui Na concentrates on the 12 primary meridians found on the surface of the skin [21].
Techniques. Some of the basic techniques used in Tui na are also found in other types of
massage, including Pu Tong An Mo and Japanese and Korean Anma. The most basic ones are
kneading and rubbing. Kneading is a soft repetitive, relatively slow circular movement where the
hand does not slide and which can be done with the thumb, the heel of the hand, elbow or
forearm and rubbing is a to and fro movement over the skin surface with a pace of around
100-120 circles per minute [3, 21, 22].
There is a technique which is unique to Tui Na, rolling, although the technique appears to be a
relatively recent one introduced only in the 20th century [22]. Rolling is not found in any other
type of massage and it consists of rolling the back of the hand over the body.
Other techniques included in Tui Na are pressing, vibration, and percussion [20-22].
Implications for research. Tui na consists of at least six different techniques. Some of them may
be compared to Swedish Massage (Classical Western Massage) techniques, but, as it has been
pointed out, they are not applied in the same way.
We believe research should take into account these two points. First, research papers should
not use references from Swedish Massage as evidence for the acceptance or effectiveness of Tui
Na as some papers do [23]. References 28 - 31 of this paper are used for the effectiveness of
Chinese Massage therapy when neither ‘Tui Na’, nor ‘Chinese Massage’ are mentioned in the
references. If it is the same as Swedish Massage, then there is no point calling it ‘Tui Na’ or
‘Chinese Massage’
And secondly, since there are so many techniques associated with Tui Na, papers should specify
which of these were used in accordance with the recommendations for reporting therapeutic
massage and bodywork interventions [14, 15]. Some papers do specify the actual Tui Na
techniques used [24], but others just mention Tui Na as if it was understood what type of
intervention has been applied [23, 25]. Some, like ‘Effect of Chinese massage (Tui Na) on isokinetic
muscle strength in patients with knee osteoarthritis’ [25], simply mention Tui Na as “the massage
of soft tissue” as if this was something particular to ‘Chinese Massage Therapy’.
3.1.3 Acupressure
Acupressure does not refer to one technique in particular, but to many. In the opinion of the
authors, the overuse of references from acupressure for other studies, even other acupressure
studies, is one of the biggest problems in trying to establish efficacy in oriental bodywork.
Acupressure sometimes uses bracelets that artificially and continuously press the points
[26-28]. Ice massage on an acupoint [29], the application of essential oils [30] or an ointment on
the acupoints [31], massaging the area and applying rotating or stationary pressure on acupoints,
as well as a pumping action in which the thumb repeatedly presses and releases pressure quickly
are all considered acupressure [5]. There is also a branch of acupressure that only stimulates
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points on the ears called ‘auricular acupressure’ or ‘ear-acupressure’ [32]. The important thing is
the stimulation of acupoints by any means, but, as far as it is known, nobody has demonstrated
that stimulation by one mean is proof of efficacy or effectiveness when the stimulation is applied
differently, nor that by stimulating the supposed reflex zones on the ear, the effects are the same
as the stimulation of other points on the body. Hence the problem in the way these references are
used.
Moreover, there is some confusion with the term ‘Acupressure Massage’. Acupressure Massage
can be used as any type of massage that uses Swedish Massage, Tui Na, Thai Massage techniques
or a mixture of these which includes the stimulation of some acupoints by any of these techniques
[33-35].
The word ‘acupressure’ itself seems to have changed meaning. In the 19th century, the word
meant “a procedure of placing needles in the tissue adjacent to a seriously bleeding vessel to
compress the vessel and stop the bleeding” [36]
According to the Oxford dictionary and the online etymology dictionary, the modern meaning is
“A form of alternative therapy in which manual pressure is used to stimulate specific points on the
body along what are considered to be lines of energy” and the term originated in the 1950s [36,
37].
Most acupressure textbooks refer to self-acupressure, where the location of points is very
important and the stimulation of the acupoints can be done in a variety of ways, by applying
stationary or intermittent pressure, or more usually by massaging or kneading [38]. In the research
literature, manual acupressure usually refers to the Tui Na technique of kneading applied to one
or more acupoints by a nurse or a specialist although sometimes the ‘pumping pressure’ of Tui Na
is also applied [39].
With so many different techniques given the name of acupressure, we can only say that,
generally speaking, manual acupressure is mostly the application or self-application of some Tui
Na techniques on acupoints.
Implications for research. It is the belief of the authors that the overuse of acupressure as a
catch-all term in research papers is something that needs to be addressed. Some acupressure
papers mention “the effects of acupressure on labor pain or length of labor” [40] while giving a
reference for acupuncture that does not mention acupressure [41], as if the effect of the insertion
of a needle could be compared to pressing with a thumb.
As evidence for the effects of electroacupuncture, other studies [42] use acupressure studies
with Seabands [43], ReliefBands [44] and acupressure stimulation with a hard plastic ball fixed
with a small bandage - for which the choice of point is based on Korean Acupuncture [45], while
others mix the use of fingers and wristbands in the use of acupressure, assuming, without any
evidence, that the effect of both is the same [46]. In ‘Acupressure for prevention of pre‐operative
anxiety: a prospective, randomised, placebo controlled study’ [47], a study with wristbands is used
as evidence for the manual application of kneading acupressure [48].
It is our recommendation that references provided should be carefully checked, and realise
that, although they may share the same or similar name, the techniques may differ. The effect of a
machine or a wristband is not, as far as it is known, the same as the effect of a finger. In fact, the
opposite seems to be the case. Manual foot massage can activate the posterior superior temporal
sulcus in the brain while machine massage cannot [10]. The effect of kneading or rotating around
a point is not the same as applying stationary pressure, and the effect of self-applying pressure
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cannot be used as evidence when the pressure is applied by a different person, unless studies to
prove the same physiological effects are conducted.
We also believe titles and abstracts of acupressure studies should specify whether the study
refers to manual acupressure, self-acupressure, wristbands or other forms of stimulation. In our
opinion, all research papers on acupressure should also specify what they mean by pressure, since
in some pressure is static while in others pressure means kneading the point.
Acupressure itself should not be used as evidence for the effectiveness of other techniques.
3.1.4 Anma
Anma (sometimes spelled amma) is the Korean and Japanese pronunciation of the Chinese
word for massage, An Mo. It is described by AOBTA as “a specialized form of skilled touch therapy
that combines deep tissue bodywork with the application of pressure, friction, and touch to specific
acu-points, superficial primary and tendino-muscle energy channels, muscles, ligaments, and
joints” [49].
Not surprisingly the theoretical construct of Anma is the same as that of Tui Na or Pu Tong An
Mo using the same “classical” meridians and concept of organs found in TCM [50], although some
Japanese practitioners seem to have added one more diagnostic tool not found traditionally, the
diagnosis via the abdomen as developed by Shizuto Masunaga, the founder of the Iokai Shiatsu
Center school in Tokyo [51, 52].
In practice, Anma uses predominantly the basic techniques of Tui Na. It consists mostly of
kneading and rubbing with lesser amounts of stroking and pressing [28]
(pressing is called
compressing in some Anma texts).
Implications for research. In the research literature, the few times the term An Mo is
mentioned is linked to Tui Na or Chinese Massage [25, 53]. In Japan, none of the procedures of
Anma, Massage, or Shiatsu have been defined by legal acts or precedents [54], but Anma is
described as mostly kneading over the clothes [50, 55].
There are not many studies on Japanese Anma, but, as happens with other forms of manual
therapies, some research papers on Anma [55] give references from “therapeutic massage” [56]
(reference 11), as if it implied evidence for a different form of bodywork therapy.
3.1.5 Shiatsu
Shiatsu is a Japanese technique partly derived from Anma and developed in Japan. Shiatsu
means finger pressure, and the main technique used is the application of stationary (also called
sustained) pressure on different points of the body [5]. The name in Japanese means finger
pressure.
Theoretical principles. There are two main schools of shiatsu from which most styles are
derived, and most practitioners say they practise one or the other [5, 57-59]. Each of these two
branches uses very different theoretical principles. One of the branches is named after his
founder, Tokujiro Namikoshi (1905 - 2000) who developed ‘Namikoshi Shiatsu’ [60]. The other one
is usually called in Japan ‘Keiraku Shiatsu’ although it is better known in the West as ‘Zen shiatsu’
[61]. It was founded by Shizuto Masunaga (1925 - 1981).
Namikoshi shiatsu does not use any of the language associated with acupuncture or with TCM.
It explains all its actions in terms of Western anatomy and physiology [60]. However, some of the
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important points in a Namikoshi shiatsu treatment coincide with acupuncture points even if
named differently. Some of these are the suprascapular point (Gallbladder 21 in TCM), the
Medulla Oblongata (Governing Vessel 16), and the sanri points (large Intestine 10 on the arms and
Stomach 36 on the legs) [59].
According to Alice Whieldon, who has researched the history of shiatsu extensively, and is one
of the authors of the book ‘Sei-Ki: Life in Resonance - The Secret Art of Shiatsu’, meridians (keiraku
in Japanese) were not part of shiatsu originally [62].
Masunaga, began using the concept of meridians from TCM albeit in a different form from the
standard meridians used in Tui Na or acupuncture. Masunaga created the concept of extended
meridians; simply put, Masunaga’s innovation consists of all meridians having a presence in the
hara or abdomen, and extending the traditional arm meridians to have a presence on the legs,
while the traditional leg meridians can also be found on the arms [51].
Alice Whieldon mentions that the meridian lines were not what mattered in Masunaga shiatsu.
What mattered to Masunaga was meridian philosophy and not lines mapping some concrete
reality. Meridians in shiatsu would have no existence outside the skilled touch of the practitioner
[62].
However put, the fact that Masunaga introduced these concepts, means that others after him,
wanted shiatsu to be more clearly linked to TCM. This is especially seen in “Five element shiatsu”
which not only makes more use of the theoretical aspects of TCM, but it also has put more
emphasis than other shiatsu styles in some of the diagnostic tools of TCM such as pulse diagnosis
[63].
Techniques. Shiatsu and its practice seem to be almost unique amongst the bodywork practices
mentioned so far, because it almost exclusively uses one technique, the application of pressure by
leaning with the relaxed weight of the body. Shiatsu also has stretches and rotates the
articulations, but the predominant technique is the application of pressure. Arguably, shiatsu is
also unique because it uses exclusively the weight of the whole body in a relaxed manner when
leaning to apply pressure 2. The emphasis is on the word “whole”. It is not just applying the
weight of the body, but letting the whole body lean onto the receiver [58, 64].
Tui Na and Anma practitioners also talk of using the weight of the body to apply pressure, but
in the opinion of the authors, there are very significant and important differences, and neither Tui
Na nor Anma use exclusively the weight of the body when applying pressure. This can be seen
when observing the movement of the hips in videos of these different practices. The movement of
the hips is more ample in shiatsu since it uses the whole body weight and does not stop the
movement. One can clearly see the difference by comparing the movement of the hips and the
whole body in Tui Na [65] [minute 3:20 to 3:36] or in Anma [66] [minute 0:11 to 0:20], to shiatsu
[67] [minute 0:09 to 0:27].
These differences can also be drawn from other clues. Tui Na and Anma are practiced on a high
massage table [52, 66, 68] as opposed to the low table used in shiatsu [52, 69]. Working with a
higher massage table only allows to use the weight of half your body, from the waist up [66]
[minute 0:22 to 0:36], unlike a low table that allows one to use the whole body [69] [minute 0:10
to 0:17].
2

Thai massage shares this characteristic with shiatsu, but it seems to be the only other technique that uses the whole
weight of the body. Please read the entry for Thai massage.
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Another clue may be found in the fact that both Tui Na and Anma use pressure with the tips of
three or four fingers extended holding the wrist with the other hand [52, 68]. In shiatsu this would
not be possible since it would be too unstable unless one controlled the movement of the body
instead of letting go with the whole bodyweight [58].
Namikoshi and Masunaga shiatsu share three basic principles for its application [60, 70].
The use of the relaxed weight of the body to apply pressure, stationary pressure and
perpendicular pressure are the three basic principles that unite all shiatsu styles. Apart from the
three basic principles, all shiatsu styles apply pressure through clothing [64], use a combination of
diagnosis and therapy, tools are not used, and each treatment aims to work on the whole body
[71]. Taking into account what all styles of shiatsu have in common, shiatsu has been defined as “a
manual therapy applied by leaning forward in a relaxed manner with the weight of one’s body to
an optimum point, and the correct use of fingers, palms, etc., in order to apply sustained,
stationary pressure on different parts of the body for the purpose of correcting the imbalances of
the body, and for maintaining and promoting health. It is a holistic therapy that aims to treat most
of the body in each session” [5].
It should be noted that this is a basic definition to which it can be added depending on the
individual style [71].
Masunaga shiatsu adds two more basic principles, the use of mother hand and meridian
continuity. Unlike Namikoshi shiatsu, which, in general, uses both hands together [59], Masunaga
shiatsu uses them separately with one hand stationary, while the other applies pressure. Meridian
continuity means that the whole meridian should be worked on [70].
In order to clarify how shiatsu was applied in research papers, it would be appropriate to
specify not only the style or styles used, but also the techniques associated to those particular
styles, and whether elements of other therapies were part of the project.
Implications for research. We believe it is not appropriate to use the definition or
characteristics of one of the shiatsu styles as if they applied to the whole of shiatsu and all of the
styles, as found in some research papers [72-74]. Moreover, these differences seem to pertain
mostly to personal interpretations and theoretical models, and ignore the origins and
development of shiatsu, when different styles have so much in common in their practical
application [5, 60, 70].
Another problem in the research literature concerning shiatsu is, as in other cases, the
confusion of names with the actual application. Since shiatsu in Japanese means “finger pressure”,
some studies seem to have equated to a certain extent shiatsu with acupressure, mixing the two
as if they were similar [75]. This same study uses as evidence for shiatsu references in which
“Acupressure is performed by applying consistent fingertip pressure on selected acupoints with
rotational movements” (rotational movements are not part of shiatsu) [76], as well as using
references that mention “press and rub” as the main technique and the application of pressure
with thumb and forefinger [77]. Shiatsu does not rub nor applies pressure with thumb and
forefinger at the same time, therefore, giving an acupressure reference for shiatsu may be quite
inappropriate.
Again, we should point out that research would benefit from checking references properly and
not accepting that relatively similar names or parts of a theoretical framework imply similarity in
techniques or appropriateness in the use of one technique as evidence for another.
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3.1.6 Watsu
Theoretical principles and techniques. The name watsu is an abbreviation of water shiatsu. The
name was coined by Harold Dull, a shiatsu therapist, who created and developed the therapy [78].
Watsu is purported to be based on the principles of Zen Shiatsu, the shiatsu style developed by
Masunaga, and to be the application of shiatsu on water. It is included as a style of shiatsu by
some associations [79], and some of its research studies are part of the scientific literature in
shiatsu research networks [80].
In its practical application, watsu consists of a series of pulls, holds and gentle movements to a
body just above the water, without any application of pressure as in shiatsu [78, 81, 82]
Some authors specifically mention the application of pressure in water [83, 84], although
pressure cannot be applied in water since the body of the receiver would go down into the water,
and neither Dull’s book [78], nor any videos on watsu [81, 82] show any pressure being applied.
Some researchers have pointed out how both techniques cannot be compared because there is no
pressure applied in watsu [85], but others seem to assume that because the name includes
shiatsu, it can be described as a shiatsu style [86], or they freely mix both techniques as if they
were similar [87], or had similar effects.
Implications for research. Watsu is a clear example that, for research purposes, it is convenient
not to assume that names of therapies imply clarity or similarity of what the practical application
of the therapies mean. This is why it is also important to define therapies from their purely
applicative point of view and not mistake theoretical explanations for technical application. Using
references from a bodywork therapy, watsu, that does not use the application of pressure with
the relaxed weight of the body as shiatsu, or indeed applies pressure in any other way, as
evidence for the effects of shiatsu on fibromyalgia [8] seems a bit far-fetched.
3.1.7 Machines
The use of machines as manual bodywork in research. It might sound strange to include the use
of machines in a paper about East Asian manual therapies. Nonetheless, some researchers have
concluded, without any evidence to support the claim, that the effect of “massage machines” basically electric rollers that sometimes are heated - is the same as when people manipulate
muscle tissue, and thus, use references of machine effects as part of the evidence for bodywork
therapies.
It seems that these researchers believe the name given by the manufacturers to a particular
machine is of paramount importance to know which therapy the effects of the machine have to be
compared to. For instance, if a manufacturer decides to call a machine a shiatsu machine, then
they compare it to shiatsu, while if another manufacturer uses a similar machine but calls it a
massager, then they think it should be compared to massage. For example, a “massage chair” [88]
(reference 17), is used for effects of massage, while a “shiatsu massager” which is a very similar
chair, is used for effects of shiatsu [8, 89].
Implications for research. Saying or implying that a machine has the same effects as a manual
therapy is implausible [10] and a dubious way of referencing. It seems even more improbable that
the name chosen for the machine by the manufacturer has anything to do with the effects of such
machine. This has not stopped researchers from using references from cases with machines as
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evidence for what East Asian manual therapies can cause. The case of several citations of the
paper ‘Shiatsu sympathectomy”: ICA dissection associated with a shiatsu massager’ [9], is the
clearest example of this. It has been cited, as “proof” of the effects of shiatsu, the manual
bodywork therapy, in ‘Contraindications and Adverse Effects of Massage’ in the book
‘Complementary Therapies in Neurology: An Evidence-Based Approach’ [90]. It has also been
mentioned as “evidence” in research papers [6] and books [8, 89], while other studies mention it
as part of “case reports of manual or mechanical massage-related injuries” as if both had the same
origin or could be compared [91].
3.1.8 Nuat Thai
Thai massage is not related to acupuncture either in its theoretical or practical approach. It is
briefly included here because it is unique alongside shiatsu in using exclusively the weight of the
body to apply pressure. It would appear that this use of the body developed independently In
Japan and Thailand.
Having said that, the two are different. Shiatsu consists mostly of the application of stationary
pressure [5, 58, 70], while Thai massage also makes ample use of circular motion massage
techniques as well as a lot of passive stretches, many of which resemble yoga postures [92, 93].
Thai massage also has “alternative walking pressure” in which pressure is applied at the same time
as the palms of the hand change position one at a time, usually described as “elephant walk”.
Another difference is that Thai massage applies pressure at the same time as placing the body in a
stretch/passive yoga position [92, 93].
4. Conclusion
Several East Asian manual therapies are related in one way or another to TCM, but it should be
borne in mind these therapies may differ in their interpretation of the theoretical aspects of TCM
and in the techniques used. The authors believe it is important to highlight the similarities and
differences so as not to confuse the effects of different therapies.
Some papers in the research literature seem to take for granted that different
therapies/techniques have the same effect, and are therefore valid as evidence for other
therapies, when in fact there are important practical differences in their application, and, as far as
it is known, nobody has tried to prove if the physiological effects are similar. It is hoped that this
paper will lead to a serious discussion among researchers and reviewers on the proper use of
references in relation to oriental-based manual therapies.
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The authors wish to make the following correction to the paper [1]. Replace:
3.1.6 Watsu
Theoretical principles and techniques. The name watsu is an abbreviation of water shiatsu. The
name was coined by Harold Dull, a shiatsu therapist, who created and developed the therapy [78].
Watsu is purported to be based on the principles of Zen Shiatsu, the shiatsu style developed by
Masunaga, and to be the application of shiatsu on water. It is included as a style of shiatsu by
some associations [79], and some of its research studies are part of the scientific literature in
shiatsu research networks [80].
In its practical application, watsu consists of a series of pulls, holds and gentle movements to a
body just above the water, without any application of pressure as in shiatsu [78, 81, 82]
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provided the original work is correctly cited.

OBM Integrative and Complementary Medicine 2020; 5(2), doi:10.21926/obm.icm.2002018

Some authors specifically mention the application of pressure in water [83, 84], although
pressure cannot be applied in water since the body of the receiver would go down into the water,
and neither Dull’s book [78], nor any videos on watsu [81, 82] show any pressure being applied.
Some researchers have pointed out how both techniques cannot be compared because there is no
pressure applied in watsu [85], but others seem to assume that because the name includes
shiatsu, it can be described as a shiatsu style [86], or they freely mix both techniques as if they
were similar [87], or had similar effects.
Implications for research. Watsu is a clear example that, for research purposes, it is convenient
not to assume that names of therapies imply clarity or similarity of what the practical application
of the therapies mean. This is why it is also important to define therapies from their purely
applicative point of view and not mistake theoretical explanations for technical application. Using
references from a bodywork therapy, watsu, that does not use the application of pressure with
the relaxed weight of the body as shiatsu, or indeed applies pressure in any other way, as
evidence for the effects of shiatsu on fibromyalgia [8] seems a bit far-fetched.
with:
Theoretical principles and techniques. The name watsu is an abbreviation of water shiatsu. The
name was coined by Harold Dull, a shiatsu therapist, who created and developed the therapy [78].
Watsu is purported to be based on the principles of Zen Shiatsu, the shiatsu style developed by
Masunaga, and to be the application of shiatsu on water. It is included as a style of shiatsu by
some associations [79], and some of its research studies are part of the scientific literature in
shiatsu research networks [80].
In its practical application, watsu consists of a series of pulls, holds and gentle movements to a
body just above the water [78, 81, 82].
Pressure on some acupoints may be part of a watsu treatment [78, 82], although generally
speaking, it does not seem to be the main part of the treatment as it is in shiatsu [81, 83, 84].
Some authors specifically mention the application of pressure in water [85, 86], but fail to mention
the actual differences with shiatsu
Generally speaking, pressure applied in watsu appears to be – at least to an outside observer –
less deep and of a different nature than in either Chinese Massage or shiatsu [82,87]. This would
be a logical assumption since pressure in watsu is usually applied upwards, using the weight of the
receiver’s body which is floating in water [82], without the reactive force that comes from the
ground when pressure is applied to a body lying on a massage couch or a futon. The warm water,
and the continuous passive movement in watsu mean that the physiological changes to the body
of the receiver may be very different from those of shiatsu.
Some researchers have pointed out how both techniques cannot be compared [88], but others
seem to assume that because the name includes shiatsu, it can be described as a shiatsu style [89],
or they freely mix both techniques as if they were similar [90], or had similar effects.
Implications for research. Watsu is a clear example that, for research purposes, it is convenient
not to assume that names of therapies imply clarity or similarity of what the practical application
of the therapies mean. This is why it is also important to define therapies from their purely
applicative point of view and not mistake theoretical explanations for technical application. Using
references from a bodywork therapy, watsu, that does not use the application of pressure with
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the relaxed weight of the body as in shiatsu, which is applied in a different medium, and does not
necessarily use the application of pressure as its main technique, as evidence for the effects of
shiatsu on fibromyalgia [8] seems a bit far-fetched.
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Abstract
Over the last 30 years, several neuroimaging and neurophysiological experiments have lent
support to the neuropsychology of consciousness, and several definitions have followed to
describe it. The phenomenological perspective of consciousness facilitates the description of
the individual’s awareness experience of internal states (e.g., perception, sensations,
emotion, volition, or memories), thus helping us to better understand the relationship
between the brain and mind. Although significant research has been aimed at evaluating the
neurobiological aspects underlying the phenomenon of consciousness, there is a lack of
information regarding the effect of clinical and sociodemographic factors on the modification
of the altered state of consciousness in hypnosis. Therefore, the main objective of this study
was to investigate how the variables of demographic and clinical history affected the
alteration of consciousness during hypnotic induction. Consciousness was investigated within
a single session using the PCI (Phenomenology of Consciousness Inventory) Italian
translation, during the administration of the hypnotic susceptibility scale HGSHS:A (Harvard
Group Scale of Hypnotic Susceptibility, Form A) Italian translation. Three hundred and
forty-nine subjects from the general population (aged 19–72 years; 112 male and 237
© 2020 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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female) were investigated in a single session. Twenty-six subjects (7.4%) reported a history of
recent psychological trauma, 6.6% reported a history of substance misuse, 7.7% had a history
of psychiatric disorder, and 9.7% had a history of medical disease. Age was observed to be a
negative predictor of hypnoidal state, intended to be a general measure of trance (β=–0.12;
p=0.01). However, age also contributed to changing the phenomenology of consciousness,
predicting greater vividness of imagery, reduction in time sense, fear, arousal, anger, negative
affect, and perception. Females were more hypnotizable than males (β=0.18; p=0.000), with
a reduced memory of suggestions, and an increase in the altered state. Subjects with
perceived psychological trauma were more prone to have reduced memory of suggestions
(β=0.14; p=0.01). A hypnotic state is the result of a combination of several individual
predisposing traits and variables that are contextual to a specific situation. Age, gender, and
perceived psychological trauma play a critical role in the hypnotic state, making the
experience more subjective and influencing the quality of sensation, emotion, volition, and
thought (consciousness phenomenology), which are fundamental for an appropriate
response to suggestions.
Keywords
Consciousness; hypnosis; trauma; illness; gender; age

1. Background
While consciousness is often investigated in several fields, its meaning is still unclear. The word
‘consciousness’ refers to the state of understanding or realizing something, the state of being
awake, or acknowledging the existence of something. Vithoulkas and Muresanu [1] have described
consciousness as a function of the human mind that processes information by storing or rejecting
it through perception (via the five senses), reasoning, imagination, emotion, and memory.
Likewise, we consider awareness (including self-awareness) (the content) and wakefulness (the
state) to be the two main components of consciousness and an altered state of consciousness as
the product of any condition that changes the ordinary waking consciousness.
Over the last 30 years, several neuroimaging and neurophysiological experiments have lent
support to the neuropsychology of consciousness, suggesting that a phenomenological perspective
of consciousness enables us to explain the individual’s awareness experience of internal states
(e.g., perception, sensations, emotion, volition, or memories) [2, 3]. This perspective helps us to
better understand the relationship between the brain and mind.
Brown and Fromm [4] proposed that hypnosis comprises three principal aspects: altered states
of consciousness, expectation and suggestibility, and the hypnotic relationship. Extending the
neurophysiological and phenomenological research into the field of hypnosis, Holroyd
hypothesized that imagination/susceptibility and an altered state of consciousness, combined with
expectancy, may account for how individuals experience hypnotism [4, 5]. According to
Weitzenhoffer *6+, “the term hypnosis is reserved for the state, and the term of hypnotism for the
production, study, and use of suggestion, with the state of hypnosis presumably being present
whether or not it adds anything tangible to the situation”.
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On the one hand, susceptibility represents the individual’s physiological ability to respond to
suggestion with non-voluntary behavior; on the other, the therapeutic action of hypnosis depends
on the individual’s subjective ability to enter an altered state of consciousness, decreasing
sensibility, and responsiveness to external stimuli, “shifting from voluntary to automatic activity
(trance)” *7+. Although there have been several studies on hypnosis and the ease of entering into a
trance depending on the susceptibility levels, there is scarce literature investigating whether and
how demographic and clinical variables can affect the change in consciousness experienced during
hypnotism. Studies specifically analyzing the age- or gender-related differences in the alteration of
the state of consciousness after hypnotic induction are particularly rare. However, data can often
be indirectly extrapolated from reports on the validation of hypnotic scales [8] or assessment of
the clinical outcomes of hypnotic treatment [9], which have provided some evidence that there are
differences in hypnosis based on gender or age. For example, although hypnosis has been reported
to be more successful in female subjects when used for quitting smoking, there is no mention as to
how the phenomenology of consciousness varies between the two sexes [10].
Nevertheless, the latest studies do indicate that gender influences cognitive functions such as
perception, emotion, and memory [11], and that sex hormones can predict the recovery of
consciousness after severe traumatic brain injury [12].
Brain imaging studies highlight specific patterns of activation of the brain structure during
hypnosis-related modification of consciousness. Two of the principal methods of hypnosis,
relaxation, and mental absorption, which are included in a standard hypnotic induction as well as
the Stanford Hypnotic Susceptibility Scale A (SHSS:A), are modulated in an opposite manner by the
same brain structure [13]. An example for this is the rostral or posterior part of the anterior
cingulate cortex (ACC). This suggests different involvement of attention, cortical arousal, and
self-regulation, depending on the type of hypnotic method [13]. Furthermore, a negative
correlation has been observed between the self-rated score of relaxation and the activities of the
mesencephalic tegmentum, brainstem area, and the thalamus, determined using positron
emission tomography (PET) of the regional cerebral blood flow (rCBF). An increase in mental
absorption is rather correlated with increased activity in the thalamus and upper pons [13].
Differences in the involvement of the same structures alter the phenomenological experience
that characterizes the hypnotic state. Therefore, despite neurobiological research that reveals how
changes in the activity of brain structures are essential for the basic regulation of the state of
consciousness in hypnosis, little clinical research has investigated how clinical factors such as
traumatic experiences or the presence of illness may actually influence the phenomenology of
consciousness in hypnosis.
Some researchers have investigated the relationship between life-threatening events and the
modification of consciousness [14, 15]. Trauma-related altered state of consciousness (TRASC) is
characterized by an alteration in the sense of time (reliving the trauma as flashback), thought
(negative self-referential cognition), body (depersonalization and hyperarousal), and emotion
(severe emotion numbing, sadness, anger, and shame) [14], suggesting that trauma may play a role
in the alteration of consciousness. Together, this evidence is fundamental, as these factors may
change the phenomenology of consciousness as a response to hypnotic induction. In particular, an
alteration in the autobiographical memory has been observed in subjects with an increased
number of stressful life events, alongside a positive correlation with increased scores for some
dimensions of somatization and on the SGSS:A [15].
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1.1 Aim
This study aimed to evaluate how certain dimensions such as age and sex, the perception of
having recently experienced psychological trauma, and the presence of medical or psychiatric
disorders can influence the alteration of consciousness during hypnotic induction, in a non-clinical
population.
2. Method
2.1 Study Design
This was a retrospective observational study investigating the modification of consciousness
during the induction of hypnosis, based on sociodemographic and medical variables in a group
from the general population that was enrolled in a university setting from 2017 to 2018.
Consciousness was investigated during a single session using the PCI (Phenomenology of
Consciousness Inventory) [16]. Italian translation [17], after the administration of the hypnotic
susceptibility scale HGSHS:A (Harvard Group Scale of Hypnotic Susceptibility, Form A) [18] Italian
translation [19].
2.2 Samples and Setting
The enrolled subjects responded to an announcement (including our contact information)
displayed at several sites at the University of Pisa, as well as the University website. Groups of 10–
20 subjects were recruited for each session. The sessions were conducted at the GIFT Institute of
Integrative Medicine in Pisa, Italy. This research was conducted in accordance with the ethical
principles of the Declaration of Helsinki for medical research involving human subjects, and the
anonymity of the participants was protected. All the subjects signed informed consent that
contained clear and explicit information regarding data publication.
2.3 Assessment
2.3.1 CRF
The Case Report Form (CRF) was used to obtain information from the subjects regarding their
gender, age, marital status (single, married, divorced, widowed), education (sum of total years
starting from the first year of primary school), and income (low, medium, high). History of medical
disease (MD), psychiatric disorders (PD), substance misuse (SM), and recent psychological traumas
(T) were assessed using code 1 for yes and 2 for no. All the clinical dimensions were investigated
using the following questions:
A: Over the last year, have you been affected by some physical disease?
B: Over the last year, have you been affected by some psychiatric disorder?
C: Over the last year, have you been affected by substance misuse?
D: Over the last year, have you been affected by any psychological trauma?
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2.3.2 PCI
An interesting instrument for assessing several dimensions of consciousness, linked to
subjective experience associated with hypnosis, is the self-reported measure “Phenomenology of
Consciousness Inventory (PCI)” *16+. This instrument takes into account the relevance of the widely
known susceptibility assessments, the Stanford C scale [20] and the Harvard Group Scale (HGSHS)
[18], with which it is strongly correlated (validity coefficient 0.86) [21]. Unlike other scales that
provide a measure of susceptibility, the PCI includes the predictor of HGS score (pHGS), described
as the hypnoidal state or “depth of trance score”, which is “a phenomenology-based measure of
trance that is primarily a function of the state effects, although influenced by trait factors” *17, 22+.
Wagstaff and colleagues suggested that subjects in the hypnoidal state were “less prone to
distortion from response sets and demand characteristics” *23+. If hypnotizability is “an individual’s
ability to experience the suggested alteration in physiology, sensation, emotion, thoughts, or
behavior during hypnosis *24+”, the “hypnoidal state is a general measure of trance” *17+. In line
with Kumar et al. [25], some trait factors (absorption-permissiveness, general sensation-seeking,
and social desirability) and state factors (dissociated control state, positive effect, negative effect,
attention to internal processes, and visual imagery) included in the PCI assessment predict
hypnotizability in 9% and 22%, respectively.
The phenomenological nature of PCI means that, unlike the HGSHS:A, it does not measure
“hypnotic susceptibility” (a trait), but rather “hypnotic responsivity”. Hypnotic responsivity is
assumed to be a “state measure” of hypnotic skill in a particular moment. The PCI is an inventory
that includes 53 items in a 0–6-scale response [17]. The parameters of PCI are joy, sexual
excitement, love, anger, sadness, fear, body image, time sense, perception, meaning, amount of
imagery, vividness of imagery, direction of attention, absorption, self-awareness, altered state,
internal dialogue, rationality, volitional control, memory, arousal, positive affect, negative affect,
altered experience, imagery, and attention. It includes the hypnoidal state score (HSS), which is a
unit score correlated with the degree of hypnotizability, thereby contributing to our understanding
of a subject’s ability to develop a hypnotic condition. Through the above dimensions, the PCI
allows us to categorize subjects into nine hypnotic types, corresponding to the characteristics of
the subject’s phenomenological trance. These dimensions could be extremely useful in the clinical
setting, providing an indication to the hypnotist as to what kind of suggestions to use.
Furthermore, by applying cluster analysis to the group of subjects with low susceptibility to
HGSHS (scores of 0–2), use of the subjective experience assessed by the PCI indicated a subgroup
of subjects (pseudo-lows), that reported moderate drops in self-awareness, rationality, volition
control, and memory, that were moderately hypnotizable [26]. Subjects were asked to complete
the PCI according to the hypnotic assessment procedure (PCI-HAP) devised by Pekala et al. [26].
After introducing the suggestion of eye catalepsy, and before the post-hypnotic SHSS:A suggestion,
the hypnotist told the subjects to stay silent and “just continue to experience the state you are in
right now” for two minutes. The subjects were then requested to refer to these two minutes to
respond to the PCI questionnaire. Usually, administration of the PCI is preceded by the induction
procedure of a “body scan” and “mind calm”. However, due to the limited previous experience in
administration of the PCI, it was preferred to follow it precisely, in order to rely on a validated scale
for hypnotic induction. This version of PCI had already been translated into Italian [17].

Page 215/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001014

2.3.3 HGSHS
Shor and Orne’s *18+ construction of the Harvard Group Scale of Hypnotic Susceptibility: Form A
(HGSHS:A) is a group version of Weitzenhoffer and Hilgard’s Stanford Hypnotic Susceptibility Scale:
Form A (SHSS:A) [27]. This scale involves a standard hypnotic procedure with 12 standard
suggestions: head falling, eye closure, hand lowering, arm immobilization, finger lock, arm rigidity,
hand moving, communication inhibition, hallucination, eye catalepsy, post-hypnotic suggestion,
and amnesia. Each suggestion provides a dichotomous response (positive or negative). This
hypnotic scale is cost-effective, being a self-reported measure for simultaneously testing groups of
people. We used the validated Italian translation, which has a Kuder-Richardson coefficient of 0.70,
making it comparable to the other European samples [19].
2.4 Statistical Analysis
Data were analyzed using the statistical software SPSS version 21 (IBM). After the application of
the Kolmogorov-Smirnov test that gives information on the Gaussian distribution of the data, the
t-test and Pearson’s correlation analysis were performed. Non-parametric analyses (Mann–
Whitney U, χ-square, and Fisher’s exact test) were used when the number of subjects was lower
than five, and for categorical variables. To assess the sociodemographic predictors of variation in
hypnotic phenomenology, we used linear regression analysis, taking the PCI dimensions as
dependent variables, while age, gender, education, social and marital status, history of medical
disease, psychiatric disorders, substance misuse, and trauma were considered as the independent
variables. All the regression models were corrected for age and gender. Statistical significance was
set at p<0.05.
3. Results
3.1 Sample Description
Three hundred and forty-nine subjects from the general population (aged 19–72 years; 112
male and 237 female) were investigated during a single session. Twenty-six subjects (7.4%)
reported a history of perceived psychological trauma (T), 22 (6.6%) reported a history of substance
misuse (SM), 27 (7.7%) had a history of psychiatric disorder (PD), and 34 subjects (9.7%) had a
medical disease (MD) during the previous year (Table 1).
Subjects with a history of MD were older than those without it (n.1), and there was a higher
prevalence of married subjects (n.2). However, there were no differences in the prevalence of MD
based on education or income. Regarding PD, subjects with PD were older (n.3) and showed a
higher prevalence of divorce (n.4) compared to subjects without a history of PD. No differences
were observed in terms of education, gender, or income. In the case of SM, no differences were
observed in the prevalence of SM, irrespective of the age, education, gender, and income of
subjects. Subjects with recent trauma were older (n.5) than those without, and showed an
increased prevalence of divorce (χ2=40.89; p<0.0001) (n.6). No differences in the prevalence of
trauma were observed irrespective of the gender, education, or income (Table 1).
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Table 1 Sample description.
MD
[n./xM (sD]

PD
[n./xM (sD]

Yes
(n. 34)

No
(n. 315)

Yes
(n. 27)

Age

40.24
(15.45)1

28.2
(9.78)

42.85
28.03
3
(14.73) (9.91)

Education
(n. years)

16.06
(3.52)

16.92
(2.75)

17
(2.68)

Males

7

105

Females

27

Single

SM
[n./xM (sD]

No
Yes
(n. 322) (n. 22)

T
[n./xM (sD]

No
Yes
(n. 327) (n. 26)

No
(n. 323)

26.73
(11.04)

29.48
(11.17)

37.62
(15.58)5

28.39
(10.24)

16.79
(2.87)

16.27
(2.64)

16.85
(2.87)

16.36
(3.20)

16.84
(2.82)

8

104

8

104

7

105

264

19

218

14

223

19

218

17

259

14

261

20

256

16

260

Married

15

36

11

40

2

49

6

45

Divorced

1

13

2

12

0

14

3

11

Widowed

12

3

04

4

0

4

16

3

Low

2

34

2

34

3

33

3

33

Medium

30

263

22

271

19

274

21

272

High

2

18

3

17

0

20

2

18

Civil status

Income

MD: medical disease; PD: psychiatric disorder; SM: substance misuse; T: psychological trauma,
Harvard Group Scale of Hypnotic Susceptibility: Form A (HGSHS:A); hypnoidal state score (HSS).
1: unpaired t-test: t=6.38; p=0.000; 2: chi-squared analysis (4 missing values) χ2= 35.90, p=
0.000; 3: unpaired t-test: t=7.08; p=0.000; 4: chi-squared analysis χ2= 21.96, p= 0.000; 5:
unpaired t-test: t=4.17; p=0.000; 5: chi-squared analysis χ2= 31.47, p= 0.000. The numbers
given in superscript are described in the text.

3.2 Susceptibility, Hypnoidal State, Clinical, and Sociodemographic Variables
Although age was not correlated with the total HGSHS: A score, a negative correlation was
observed between age and the hypnoidal state (r=–0.13, p=0.013). Using HGSHS:A and HSS scores
as dependent variables and age as the independent variable, we demonstrated that age was a
negative predictor of HSS (Figure 1).
No differences were observed between genders in terms of hypnoidal state score. However,
there were differences in hypnotic susceptibility between the genders. Specifically, females
showed higher HGHS: A total scores than males (xM=6.30, sD=2.69 for females and xM=5.09,
sD=2.53 for males; t=3.79, p=0.0001). Gender (female) was a positive predictor of a high degree of
susceptibility but not of degree of HSS (Table 2). Gender also remained a predictor of susceptibility
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when age was included in the model (Table 2). No other differences in either hypnotic
susceptibility or hypnoidal state were found when the sample was sub-divided by the other
sociodemographic variables.
14

10
8

HSS

HGSHS:A

12

R² = 0.0021

6
4
2
0
0

20

40

60

10
9
8
7
6
5
4
3
2
1
0

80

R² = 0.0162

0

20

Age

A

40

60

80

Age

B
Figure 1 Linear regression analysis of A: Group Scale of Hypnotic Susceptibility: Form A
(HGSHS: A) total score and age (B= .01; β= .46; p= .39) and B: Hypnoidal State Score
(HSS) and age (B= –.19; β= -.12; p= .017).
Table 2 Gender as a predictor of total susceptibility score.

Gender
HGSHS:A
* age

B

S.D.

β

t

Sig.

95%CI for Exp (B)
Inf. Sup.

1.06
1.05

.30
.30

.18
.18

3.51
3.50

.000
.001

.46
.46

1.65
1.65

Harvard Group Scale of Hypnotic Susceptibility: Form A (HGSHS:A); Linear Regression Analysis;
* inclusion of age in the model.

3.3 Relationship between Sociodemographic Variables and Phenomenology of Consciousness
As mentioned earlier, age appeared to be relevant and negatively correlated with the depth of
trance, i.e., the modification of consciousness during hypnotic induction. When the
phenomenology of trance in subjects above 30 years of age was compared to those below this age
, some differences were observed in the mean age scoring (Figure 2). Specifically, subjects older
than 30 years had lesser sexual excitement, fear, internal dialogue, and arousal, but greater
vividness of imagery, self-awareness, and rationality (Figure 2). As shown in Table 3, age was a
predictor of several phenomena of consciousness, thereby modifying the phenomenology of
hypnosis. On one hand, age increases the hypnotic state, predicting greater vividness of imagery
and reduced time sense, fear, arousal, anger, negative effect, and perception (the perception of
space relative to the environment where the subject is located). On the other, it contributes to a
reduction in the depth of trance, negatively predicting sexual excitement, amount of imagery,
altered state, altered experience, and internal dialogue, and positively predicting rationality.
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Higher age predicted greater PCI reliability index score (Table 3).
120
100

*

*

*

**

***

*

*

80
60
40
20
0

Yes

No

Figure 2 Difference between age groups (yes= ≥ 30; no < 30) in consciousness
phenomenology (PCI) during hypnotic induction using the HGSHS:A. T-test for unpaired
data analysis. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.
Table 3 Age as a predictor of hypnotic consciousness phenomenology
B

S.D.

β

t

Sig.

95%CI for Exp (B)
Inf. Sup.

-.25

.06

-.19

-3.77

.000

-.38

-.12

-.25

.06

-.19

-3.68

.000

-.38

-.11

Fear a

-.26

.08

-.17

.001

-.42

-.10

Time sense a

-.46

.15

-.16

-3.02

.003

-.76

-.16

Perception a

-.35

.13

-.13

-2.62

.009

-.62

-.08

Imagery amount a

-.23

.11

.-.10

-1.98

.048

-.46

-.002

Imagery vividness a

.28

.10

.14

2.71

0.007

.07

.49

-.32

.13

-.12

-2.40

.017

-.58

-.05

Internal dialogue a

-.47

.12

-.20

-3.93

.000

-.70

-.23

Rationality a

.35

.12

.15

2.90

.004

.11

.59

Arousal a

-.34

.11

-.15

-2.97

.003

-.56

-.11

Negative affect a

-.26

.10

-.12

-2.41

.016

-.47

-.049

-.33

.14

-.12

-2.32

.021

-.61

-.05

.01

.003

.21

4.17

.000

.00

.01

Age
Sexual Excitement a
Anger

a

Altered state

a

Altered experience a
Reliability index score

a

-3.33

Linear Regression Analysis. a: including gender in the model, the statistical significance does
not change.
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As shown in Figure 3, we observed statistically significant differences between genders in
several PCI parameters. Specifically, males showed greater sexual excitement, internal dialogue,
memory, and positive affect than females. By assigning males with a code of 1 and females as 2,
linear regression revealed that gender was a negative predictor of sexual excitement, positive
affect, memory, and internal dialogue. As women were assigned with a higher code than males,
one could argue that female sex was a negative predictor of these parameters of the PCI, although
it also appeared that the female gender was a positive predictor of the altered state of
consciousness (Table 4). Adding age to the model had no effect on the statistical significance of the
observed values.
No relationship was observed between marital status and hypnotizability. However, this
sociodemographic variable did affect several dimensions of consciousness, when taken
individually. There were no changes to the predictive ability of the phenomenology of trance when
gender was added to the linear regression model, but this was totally annulled when age was
added to the model (Table 4).
Education also affected the profile of trance, and was observed to be a negative predictor of
positive effect and the reliability index score. For both of these variables, the statistical significance
of the regression analysis did not change when age and gender were added to the model. Based
on this analysis, income did not represent a predictor of trance phenomenology.
120
100

*

***

80

*
*

60
40
20
0

Males

Females

Figure 3 Differences between genders in consciousness phenomenology (PCI) during
hypnotic induction using the HGSHS:A. T-test for unpaired data analysis. *p<0.05;
**p<0.01; ***p<0.001; ****p<0.0001.
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Table 4 Gender and sociodemographic parameters are predictors of phenomenology of
consciousness after hypnosis induction.
B

S.D

β

t

Sig.

95%CI for Exp (B)
Inf. Sup.

Sexual Excitement

-5.78

1.52

-.20

-3.80

.000

-8.78

-2.74

Altered state

6.28

3.06

.10

2.04

.041

.25

12.31

Positive affect

-4.56

2.04

-.11

-2.23

.03

-8.58

-.54

Memory

-5.86

2.86

-.10

-2.04

.041

-11.48

-.23

Internal Dialogue

-5.84

2.78

-.11

-2.10

.036

-11.30

-.37

Positive affect

-.94

.35

-.14

-2.68

.008

-1.63

-.25

Reliability index score

-.03

.01

-.16

-3.12

.002

-.05

-.01

Sexual excitement a.b.

-4.47

1.68

-.14

-2.65

.008

-7.80

-1.15

Fear a.b

-6.05

1.97

-.17

-3.06

.002

-9.95

-2.16

Time sense a.b

-8.20

3.81

-.12

-2.15

.032

-15.70

-.70

Imagery amount a.b

-7.67

2.89

-.14

-2.65

.008

-23.37

-1.97

Internal dialogue a.b

-8.15

2.97

-.15

-2.74

.006

-13.99

-2.30

Rationality a.b

7.84

2.98

.14

2.62

.009

1.97

13.71

Arousal a.b

-7.89

2.83

-.15

-2.78

.006

-13.47

-2.31

Gender

Education

Civil Status

Linear regression analysis. a: putting gender in the model, statistical significance does not
change; b: adding age to gender in the model, statistical significance is annulled.

3.4 Relationship between Clinical Variables and Phenomenology of Consciousness
In this study, comparing subjects with a history of PD or SM from those without these issues
revealed no differences. Using linear regression analysis with each PCI parameter as a dependent
variable, a history of PD or SM yielded no statistically significant difference.
In contrast, the sample did display differences in the phenomenology of consciousness during
hypnosis, if they had a medical disease or perceived psychological trauma during the last year. In
fact, as shown in Figure 4, the subjects with MD showed lower values of sexual excitement and
meaning, compared to the subjects without MD. Using the linear regression analysis, we
demonstrated that MD predicted these two parameters in a statistically significant manner, even
when gender was added to the model as an independent variable. However, this significance was
lost when age was also added to the model (Table 5).
Subjects that perceived psychological trauma during the previous year showed lower internal

Page 221/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001014

dialogue, rationality, and memory, and had higher scores for negative affect than subjects without
trauma (Figure 5). The subjects with trauma were scored as 1 and subjects without trauma as 2.
Linear regression analysis indicated a positive and statistically significant relationship between
trauma and memory (Table 5). This could be interpreted as a positive relationship with subjects
without trauma (coded with higher scoring). This analysis remained statistically significant even
when gender and age were included in the model (Table 5).
120
100
80
60

***
*

40
20
0

Yes

No

Figure 4 Differences between the subjects with and without medical disease in
consciousness phenomenology (PCI) during hypnotic induction, using HGSHS:A. T-test
for unpaired data analysis. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.
120
100

*

80

*

*

*

60
40
20
0

Yes

No

Figure 5 Difference between the subjects with and without perceived psychological
trauma in consciousness phenomenology (PCI) during hypnotic induction, using
HGSHS:A. T-test for unpaired data analysis. *p<0.05; **p<0.01; ***p<0.001;
****p<0.0001.
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Table 5 Clinical variables as predictors of phenomenology of consciousness after
hypnosis induction.

Medical Disease
Sexual excitement a b
Meaninga b
Trauma
Internal dialogue a b
Memory c
Reliability index score a b

B

S.D.

β

t

Sig.

95%CI for Exp (B)
Inf. Sup.

5.48
9.66

2.52
4.29

.12
.12

2.17
2.25

.030
.025

.52
1.22

10.44
18.10

11.50
13.19
-.22

4.99
5.11
.11

.13
.14
-.11

2.30
2.57
-2.06

.022
.01
.040

1.68
3.12
-.44

21.33
23.26
-.01

Linear regression analysis. a: putting gender in the model, statistical significance does not
change; b: adding age to gender in the model, statistical significance is annulled. c: the
statistical significant values do not change adding gender and age to the model.

4. Discussion
If we consider hypnosis as a “state” that is distinct from “normal” wakefulness, some
assumptions should be made. Hypnosis should produce change in the experience that is not
limited to specific domains of the perceptive experience, and this is associated with specific
neurophysiological mechanisms for the regulation of the state of consciousness. Therefore,
according to the concept of consciousness proposed by Revonsuo *28+, “the science of
consciousness needs to develop a phenomenological level of description that systematically
captures the phenomenal level of organization in the brain”. Therefore, the best way to study
hypnosis is to investigate changes in the conscious state from a “phenomenology of
consciousness” perspective. Deviations in the phenomenological experience from general wakeful
consciousness and changes in the regulation of the states of consciousness through modification
of activities of the brain systems trigger the altered state of consciousness due to hypnosis [29].
Although some individuals have a strong predisposition (as a trait) to get hypnotized, almost all
people have moderate to low levels of susceptibility. Therefore, it is obvious that they will have
little benefit from the therapeutic effects of hypnosis. However, research by Pekala et al. [26]
introduced the possibility of recognizing individuals defined as “pseudo-low”, a type of hypnotic
profile that is characterized by a particular phenomenology of consciousness with a moderate level
of susceptibility to hypnosis. From a clinical perspective, this evidence highlights the great
subjectivity in the experience of hypnosis, and that the quality of sensation, emotion, volition, and
thought (phenomenology of consciousness) plays a central role in response to suggestion.
Some research has discussed the role of context in the process of hypnosis. Subjects with a high
level of hypnotizability show a “fine-grained variation” in responsiveness to suggestion. The
appropriate response to suggestions could be affected by motivation, certain cognitive factors, or
the hypnotic relationship [30]. On the other hand, our results indicate that the response to
hypnosis may be modified by other contextual dimensions, such as sociodemographic factors or
clinical conditions. Furthermore, it is now known that there are differences in the adult brain
function between genders [31], and that these can change the neurophysiological mechanisms
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involved in the regulation of the conscious state during hypnosis. As we have already mentioned,
previous experience of life-threatening events also changes the state of consciousness [14].
In this study, age was also observed to be a relevant factor influencing the phenomenology of
consciousness during hypnosis. It negatively predicted the hypnoidal state, intended as a “general
measure of trance” (i.e., decreased sensitivity or responsiveness to external stimuli, where
voluntary activity becomes automatic) [17]. However, from a phenomenological perspective,
considering the PCI parameters, greater age can actually induce a good level of hypnosis, as it also
predicted greater vividness of imagery, and a reduction in time sense, fear, arousal, anger, negative
affect, and perception (loss of awareness of the body’s location). Greater age also contributed to a
reduction in the depth of trance, negatively predicting sexual excitement, amount of imagery,
altered state, altered experience, and internal dialogue, and positively predicting rationality (Table
3). On the other hand, age does not influence hypnotizability; in fact, we found no relationship
between age and HGSHS:A (Figure 1), although its influence on some phenomena of consciousness
could account for its negative impact on the hypnoidal state.
Our results corroborate the findings of previous research, in which females showed greater
hypnotizability than males [32]. Compared to males, females had higher HGSHS:A scores, and
gender was observed to be a positive predictor of hypnotizability, even after age correction (Table
2). As mentioned in the ‘Results’, a positive β score in the linear regression was associated with the
female gender, which was coded with the highest value (1 for male and 2 for female). While
females were more prone to hypnosis and loss of memory of suggestions, this study showed that
males tended to have an altered state of consciousness, with increased sexual excitement, positive
affect, and internal dialogue (Table 4). From a neurophysiological perspective, it can be suggested
that hypnosis does modify the brain’s mechanism in an age- and gender-dependent fashion, and
that these two demographic factors play a critical role in the altered state of consciousness
associated with hypnosis.
The present results also indicate that the level of education plays a role in hypnosis, acting to
decrease positive affect. In addition, although marital status may influence the modification of
consciousness after hypnosis, its effect is annulled after age-correction of the model, unlike in the
case of education (Table 4).
Another interesting aspect of this research was the evaluation of clinical conditions (used as
context variables) such as a history of medical disease, psychiatric disorders, substance misuse,
and perceived psychological trauma for the past year. Surprisingly, no differences were observed in
the phenomenology of consciousness between subjects with and without psychiatric disorders or
substance misuse. However, there were differences between subjects who reported medical
disease or psychological trauma during the past year. Specifically, subjects with the medical disease
showed lower levels of sexual excitement and meaning after hypnosis, compared to subjects
without (Figure 4). Furthermore, the medical disease also appeared to predict reduction in sexual
excitement and meaning (with MD coded “1”; without MD coded “2”). Correction for gender did
not alter these results, but adding age to the model annulled the statistically significant regression
for both the parameters (Table 5).
In contrast, subjects with perceived psychological trauma during the preceding year showed
lower levels of internal dialogue, rationality, and memory of suggestions, as well as an increased
level of negative affect, compared to subjects without perceived trauma (Figure 5). The perception
of trauma proved to be a negative predictor (trauma coded “1”; no trauma coded “2”) of internal
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dialogue and memory (Table 5). However, when gender and age were added to the linear
regression model, the prediction was only confirmed for PCI memory (Table 5).
This study has some limitations. In particular, it would have been preferable to administer a
questionnaire on the phenomenology of consciousness before inducing hypnosis, in order to
pinpoint the variations in consciousness induced by suggestion (i.e., suggesting two min of silence
without hypnotic induction). It might also have been more enlightening to explore clinical variables
in further detail, using specific instruments. Furthermore, dividing patients into specific age groups
could have enabled better exploration of the age-related changes. Considering these limitations, it
would, therefore, be desirable to explore these aspects in a future study using a larger sample.
5. Conclusion
The results of this research confirm the subjective experience of hypnosis. Besides the degree
of hypnotizability, several other factors can affect the change in subjective experience induced by
suggestion. “The mental ease, absorption, reduction of self-orientation, and automaticity that
characterized the altered state of consciousness of hypnosis” *29+ is, therefore, the result of a
combination of several individual predisposing traits with some contextual variables in a specific
situation. These results demonstrate the influence of age and gender in hypnosis. Specifically,
gender affects the level of hypnotizability, while age affects the depth of trance. Both factors also
affect the phenomenology of consciousness, with age playing a critical role in reducing negative
emotions, perception, and arousal, and increasing temporal distortion and vividness of imagery,
while gender reduces the memory of suggestions in females, and increases dissociative
phenomena and body perception in males.
Reduced memory of suggestions was also found to be associated with perceived psychological
trauma, corroborating the findings of previous research that correlated trauma with a change in
the state of consciousness. Memory could represent the cognitive area that is primarily affected by
the experience of trauma, and from the perspective of clinical application [33], could represent a
gateway to trance for hypnotic induction in these subjects.
In summary, this retrospective study highlights how important it is to consider contextual
variables that, although limited to sociodemographic factors, might also include clinical conditions
which are yet to be thoroughly investigated from this perspective.
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Abstract
Pain could be directly related to autonomous imbalance. To date, only one scientific work
examining heart rate variability (HRV) and heart rate (HR) as the important parameters of
autonomous nervous system (ANS) in the context of clinical routine acupuncture treatments
for lumbosacral pain conditions is available in the listed databases. The present study aimed
to investigate the short-term effects of HRV and HR, during and after the acupuncture
needle stimulation in patients with lower back pain. Eighteen patients (mean age + SD: 60.2
±12.0 years; 15 males and 3 females) were included in the present study. All the
investigations were performed at the Privatclinic Lassnitzhoehe, Austria. The trial was
conducted and integrated into routine acupuncture therapeutic interventions. Heart rate, as
© 2020 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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well as heart rate variability, was measured continuously during needle acupuncture. The
main acupuncture points were: Dachangshu (BL25), Zhibian (BL54), Huantiao (GB30), Fengshi
(GB31), Yanglingquan (GB34), Xuanzhong (GB39), and Taichong (LV3). The results
demonstrated that in comparison to the only existing previous study on the topics of HRV,
HR, acupuncture, and lumbosacral pain, similar HR and LF/HF-HRV pattern changes were
observed in the present study, while certain slightly different HRVtotal changes were
observed as well. There is evidence that acupuncture may affect the balance of the ANS in
patients during lumbosacral acupuncture treatment. Further investigations in this regard are
in progress.
Keywords
Acupuncture; heart rate variability (HRV); low-back pain (LBP); lumbosacral pain;
rehabilitation; heart rate (HR); autonomic nervous system (ANS)

1. Introduction
Treatment of Lower Back Pain (LBP) using acupuncture mainly involves controlling or reducing
pain to return to normal life activities as soon as possible. The most recent international guidelines
regarding the topic recommend pharmacological management for pain relief in LBP, which
includes paracetamol, non-steroidal anti-inflammatory drugs, muscle relaxants, opioid analgesics,
epidural steroids, anticonvulsants, antidepressants, and corticosteroids, among others [1].
However, most of these pharmacological treatments provide limited pain relief and are
accompanied by serious side effects, such as drowsiness, dizziness, addiction, allergic responses,
reversible reduction in the liver function, and negative impacts on gastrointestinal functions [1].
This raises the requirement for complementary treatments for LBP. Such treatments include
multidisciplinary rehabilitation based on physiotherapy, spinal manipulation, exercise therapy,
massage therapy, cognitive-behavior therapy, yoga, tai-chi, and acupuncture [1].
The aim of the present study was to investigate the short-term effects of heart rate (HR) and
heart rate variability (HRV) during the acupuncture treatment in patients with LBP.
2. Methods
2.1. Patients
A total of 18 patients (mean age + SD: 60.2 ± 12.0 years; age range: 38–84 years; mean height +
SD: 167.9 ± 7.8 cm; mean weight + SD: 82.9 ± 14.1 kg; mean body mass index (BMI) + SD: 29.4 +
4.9 kg/m2; 15 females and 3 males) were enrolled in the study. The enrolled patients did not have
any severe neurological or orthopedic disorders. Therefore, no numerical rating scale was used. All
the investigations were performed at the Privatclinic Lassnitzhoehe in Austria. The recruitment of
the patients for the study was conducted by an experienced neurologist. It was the first
acupuncture session for each of the enrolled patients, as none had undergone acupuncture
therapy previously. All the patients provided oral informed consent for participation in the study,
and the study was performed in accordance with the principles of the Declaration of Helsinki.
Page 229/251

OBM Integrative and Complementary Medicine 2020; 5(1), doi:10.21926/obm.icm.2001015

Ethical permission for the study was obtained from the institutional review board of the
Privatclinic Lassnitzhoehe [2].
2.2 Study Procedures
The study was performed and integrated into routine acupuncture therapeutic interventions.
Therefore, there was no control group for the trial. All the patients were subjected to needle
acupuncture. The HR and HRV data were analyzed during one single 30-minute-long acupuncture
session.
2.3 Acupuncture Points and Needling Technique
The acupuncture points used for LBP treatment in the present study for each patient are listed
in Table 1. The description of the acupuncture points is provided in Table 2. The main acupuncture
points are depicted in Figure 1.
Table 1 Acupuncture points for LBP used in the present study.
Patient

Side (right R,

Main acupuncture points

number

left L)

for LBP *

1

R

Dachangshu

2

L

Zhibian (BL54); Huantiao

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Ciliao (BL32);

(GB30); Fengshi (GB31);

Zusanli (ST36)

(BL25);

Additional acupuncture points
L4 Jiaji point; 1 Ashi point

3

L

Yanglingquan

(GB34);

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

4

L

Xuanzhong

(GB39);

L4 Jiaji point; 1 Ashi point; Zusanli (ST36)

5

R

Taichong (LV3)

6

R

L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

7

L

L3 Jiaji point; L4 Jiaji point; L5 Jiaji point; 1 Ashi point;

L4 Jiaji point; L5 Jiaji point; 2 Ashi point; Zusanli (ST36)

Shangliao (BL31); Zusanli (ST36); Zhongji (Ren3)
8

R

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

9

R

L4 Jiaji point; L5 Jiaji point; Shangliao (BL31); 1 Ashi
point; Zusanli (ST36)

10

L

L4 Jiaji point; L5 jiaji point; 1 Ashi point; Zusanli (ST36)

11

L

L3 Jiaji point; L4 Jiaji point; 1 Ashi point; Zusanli (ST36)

12

R

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Shangliao
(BL31); Ciliao (BL32); Zusanli (ST36)

13

L

L4 Jiaji point; 2 Ashi point; Weizhong (BL40); Zusanli
(ST36)

14

L

L1 Jiaji point; L4 Jiaji point; L5 Jiaji point; 2 Ashi point;
Zusanli (ST36)

15

L

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

16

R

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

17

R

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

18

L

L4 Jiaji point; L5 Jiaji point; 1 Ashi point; Zusanli (ST36)

*All patients were treated with these main points.
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Table 2 Description of the acupuncture points for LBP used in this study (approx.:
approximate; 1 cun = one thumb width) [3].
Acupuncture
point
Dachangshu
(BL25)

Zhibian (BL54)

Huantiao (GB30)

Fengshi (GB31)

Yanglingquan
(GB34)

Xuanzhong (GB39)

Taichong (LV3)

L1 Jiaji point

L3 Jiaji point

L4 Jiaji point

L5 Jiaji point

Anatomical location

Indication

1.5 cun lateral to the lower border
of the spinous process of L4,
approx. level with the upper border
of the iliac crest
On the buttock, in the depression,
3
cun
lateral
(about
4
fingerbreadths) to the sacral
hiatus.

1. Abdominal distension, diarrhea, constipation
2. Lower back and leg pain
3. Sciatica
4. Enuresis, nephritis
1.Lumbosacral pain
2. Lower limb muscle atrophy, weakness, pain,
etc.
3. Difficult urination
4. Constipation, hemorrhoids
1. Lumbosacral pain
2. Lower limb muscle atrophy, weakness, pain,
etc.
1. Lower limb paralysis
2. Itching all over the body
3. Sciatica, lateral femoral dermatitis, etc.

1/3 the distance from the
prominence of the greater
trochanter to the sacral hiatus
On the lateral aspect of the thigh,
directly
below
the
greater
trochanter, 7 cun above the
popliteal crease
In the depression anterior and
inferior to the prominence of the
head of the fibula
3 cun superior to the prominence
of the lateral malleolus, between
the posterior border of the fibula
and the tendons of peroneus
longus & brevis
On the dorsum of the foot, in the
hollow distal to the junction of the
first and second metatarsal
0.5 cun lateral to the lower border
of the spinous process of L1
approx.
0.5 cun lateral to the lower border
of the spinous process of L3
approx.
0.5 cun lateral to the lower border
of the spinous process of L4
approx. level with the upper border
of the iliac crest
0.5 cun lateral to the lower border
of the spinous process of L5

1. Jaundice, vomiting
2. Hypochondriac pain
3. Paralysis of lower limbs
4. Knee joint diseases, etc.
1. Hypochondriac pain
2. Paralysis of lower limbs,
3. Dementia, stroke, headache, dizziness, etc.

1. Jaundice, vomiting, hypochondriac pain
2. Paralysis of lower limbs, swelling and sore feet
3. Dementia, stroke, headache, dizziness
4. Irregular menstruation, dysmenorrhea, etc.
Lower back pain, lower limb pain
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Ciliao (BL32)

approx.
In the second sacral foramen

Shangliao (BL31)

In the first sacral foramen

Zusanli (ST36)

3 cun inferior to the hollow formed
by patella & patella ligament. A
fingers breadth lateral to the
anterior crest of the tibia at a level
just inferior to the lower border of
the tibial tuberosity
On the anterior midline, 3 cun
below the umbilicus (2 cun
superior to the pubic symphysis)
On the posterior aspect of the
knee, on the crease and in a
depression midway between the
tendons of biceps femoris and
semitendinosus
Local tenderness point

Zhongji (Ren3)

Weizhong (BL40)

1 Ashi point

1. Nocturnal emission, orchitis
2. Irregular menstruation, dysmenorrhea,
3. Difficult urination, hernia
4. Lumbosacral pain, lower limb muscle atrophy,
weakness, pain, etc.
1. Irregular menstruation and other gynecological
diseases
2. Nocturnal emission, constipation, difficult
urination,
3. Lumbosacral pain
1. Stomach ache, vomiting, bloating, dysentery
constipation
2.Lower limb paralysis
3.Palpitations, insomnia, fatigue, etc.

Dysmenorrhea, irregular menstruation, pelvic
inflammation, cystitis, sexual dysfunction,
prostatitis, urinary retention
1. Lower back pain, lower limb paralysis and other
lower limb disorders
2. Abdominal pain, enuresis, difficulty urination

Treats and relieves pain

Figure 1 Main acupuncture points for low back pain (LBP).
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Needling was performed in accordance with the Chinese standard procedures (with respect to
depth and direction), using single-use needles (0.30 × 30 mm and/or 0.30 × 40 mm; Huan Qiu,
Suzhou, China). Needle stimulation was performed clockwise as well as counter-clockwise, each
for 15 s, with two rotations per second, resulting in 30 rotations per stimulation. Stimulation was
performed immediately after inserting the needle, 10 min later, and immediately before removing
the needles (Figure 2).

Figure 2 Measurement procedure (before acupuncture (a); during acupuncture (b–e);
after acupuncture (f)).
2.4 Evaluation Parameters
HR and HRV, which have been used successfully in numerous acupuncture studies conducted
previously, were the primary target parameters for the present study [4]. The parameters were
measured in a quiet room after a resting period of at least 5 min. The HRV analysis was performed
using Medilog® AR12 HRV system (Huntleigh Healthcare, Cardiff, UK) from the TCM research
center of the Medical University in Graz. Registration was performed using three adhesive
electrodes (Skintact Premier F–55; Leonhard Lang GmbH, Innsbruck, Austria) applied to the chest
of each patient. Six measuring phases (a–f; Figure 2), each being 5-min long, were compared, one
prior to stimulation (a), four during the acupuncture treatment (b–e), and one after the
acupuncture treatment (f).
HR and HRV were measured continuously during the acupuncture treatment. The sampling rate
of the HRV system was 4,096 Hz. The raw electrocardiographic data were stored on a memory
card, and were subsequently read out using a card reader connected to a standard computer. HRV
was presented in such a manner that the function of the autonomic nervous system was
assessable [4]. Low frequency/high frequency (LF/HF) and the mean value of the heart rate (HR),
recommended by the Task Force of the European Society of Cardiology and the North American
Society for Stimulation and Electrophysiology, were quantified as the electrocardiographic
variables [5].
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2.5 Statistical Analysis
Data analysis was performed using SigmaPlot 14.0 software (Systat Software Inc., Chicago, IL).
Graphic presentation of the results was achieved using box plot illustrations. Testing was
performed using a one-way repeated measures analysis of variance, Kruskal-Wallis one-way
analysis of variance on ranks, and Tukey’s test. The significance threshold was set at P < 0.05.
3. Results
The mean HR prior to, during, and after the acupuncture treatment of the 18 patients are
presented in Figure 3. No significant alterations were observed either among the different
conditions (a–f) or prior to and after the acupuncture treatment (P = 0.975). HR did not appear to
change significantly during the first phase (b) after the insertion of needles.

Figure 3 Mean heart rate (HR). Box plot illustration for the 18 patients with lower-back
pain prior to (a), during (b–e), and after (f) the needle acupuncture treatment. No
significant changes were observed. The dotted horizontal lines in the boxes depict the
position of the median. The end of the box defines the 25 th and 75th percentiles, and
the error bars mark the 10th and 90th percentiles (n.s.: not significant).
The results for the analysis of total HRV are depicted in Figure 4. A significant decrease in total
HRV was observed during and immediately after the acupuncture treatment.
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Figure 4 Total heart rate variability (HRV). Box plot illustration for 18 patients with
low-back pain before (a), during (b–e), and after (f) needle acupuncture. The graphic
shows significant changes during the phases c–f (a.u. = arbitrary unit). Further
explanations are given in Figure 3.
Furthermore, during and after the acupuncture treatment, significant reductions in the LF/HF
ratio of the HRV were observed (Figure 5).

Figure 5 LF (low frequency)/HF (high frequency) ratio. Box plot illustration for the 18
patients with low-back pain before (a), during (b–e), and after (f) needle acupuncture.
Further explanations are given in again Figure 3.
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4. Discussion
HRV is an index representing the function of the autonomic nervous system (ANS), and serves
as a reliable method for obtaining information regarding the sympathetic and parasympathetic
nervous systems. Recent studies have demonstrated that changes in sympathovagal balance could
be related to acupuncture treatment [4].
The present exploratory study was aimed to evaluate the effect of acupuncture treatment on
the ANS reactivity in patients with lumbosacral pain. The results revealed that compared to the
only existing study on the topic of HRV, acupuncture, and lumbosacral pain [2], similar HR and
LF/HF-HRV pattern changes were observed in the present study as well, while certain slightly
different HRVtotal changes were also observed.
There is evidence that acupuncture is capable of affecting the balance of the ANS. Generally,
acupuncture is able to improve either vagal or sympathetic tone, depending on which acupuncture
points have been stimulated [4]. In the present study, the LF/HF value during and after the
acupuncture treatment increased significantly compared to the initial values before the
treatment. A possible reason for the statistical significance of the results of the present study, as
well as the previous study [2], could be that acupuncture, as a kind of external stimulation,
stimulates the human body to elicit its reflex defense reaction. However, a stress response caused
by adequate needling may gradually disappear and turn into positive stimulation.
Acupuncture has been used frequently in the past for the treatment of lower back pain [1]. The
underlying mechanism could be related to the activation of endogenous opioids and
neuropeptides through the stimulation of specific structures in the brain. It has been reported that
acupuncture could be applied as a supplementary procedure to reduce pain and thereby improve
the quality of life in patients [1].
The ANS comprises two components the sympathetic nervous system which is responsible for
the flight and stress reactions, and the parasympathetic nervous system, which dominates when a
person relaxes. The low-frequency band LF (0.04–0.15 Hz) in HRV mainly reflects the sympathetic
activity, while the high-frequency component HF (0.15–0.4 Hz) is regarded as an index of
parasympathetic nerve activity. The LF/HF ratio, therefore, reflects the sympathovagal balance
[1,2,4,5,6].
The patients suffering from pain could have impaired ANS function. A previous study conducted
by our research group demonstrated that the LF/HF ratio was significantly increased in patients
after treatment of the lumbosacral pain [2]. Although the present study did not exactly
demonstrate this type of outcome, there nonetheless exists a parallel to this previous study. The
results clarified that the LF/HF ratio, and not the mean HR, could be modulated through the
acupuncture treatment using different acupuncture points. ANS modulation is closely related to
the ANS tone (medium HR), and is, therefore, associated with an increase in the sympathetic
activity and a decrease in the vagal tone, and consequently with an increase in HR and a decrease
in its variability [6]. This implies that a physiological correlation exists between HRV and HR.
However, in a simulation study, it was demonstrated that the changes in the ANS modulation
should be independent of the changes in the mean HR [7]. This is consistent with the findings of
the present study. Acupuncture is able to modulate the ANS through the activation of the
sympathetic and parasympathetic nervous systems.
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The present study also has certain limitations. Firstly, the sample size was relatively small,
which limits the significance of the possible different effects of using different acupuncture
methods (points). Since there is only one similar study reported previously [2], it was not possible
to calculate the sample size on the basis of differences in the HRV modulated using needle
acupuncture treatment. Secondly, registration of a control group was not possible in this
preliminary trial because, as stated in the introduction section, the tests were integrated into the
routine acupuncture therapeutic interventions in a rehabilitation clinic. Thirdly, it would be
interesting for future studies to evaluate how the duration of the acupuncture treatment (at least
6 to 10 sessions) would affect the clinical outcomes. It is possible that more prolonged
acupuncture treatment would be more beneficial for pain relief. Finally, although the acupuncture
points commonly used to treat LBP are Yaoyu (GV2), Huantiao (GB30), Yanglingquan (GB34),
Shenshu (BL23), Dachangshu (BL25), Yaoyangguan (GV3), and Weizhong (BL40) [8,9], a slightly
modified acupuncture scheme was used in the present study. Since no control group was used, it
appeared at first that it was unclear whether the changes being observed were a result of the
acupuncture treatment, the act of lying down for 30 min, or the psychological factors such as
hoping to achieve pain relief from the treatment or all of the above. However, in relation to
previous works [2,4], the possibility of the measured effects arising only from lying down or from
psychological factors could be excluded.
In 2010, Lee et al. [10] summarized the important references in the literature and stated that
sham-controlled randomized controlled studies presented variable results and no clear evidence
that acupuncture exerted any specific effects on HRV. Therefore, more rigorous research is
warranted. Meanwhile, extensive basic research has been conducted regarding this topic, which
clearly demonstrates that acupuncture and, for example, moxibustion could exert effects on HR
and HRV, respectively [6,11].
The results of the present study, which represent a low vagal tone, could be associated with qi
deficiency based on the TCM theory, according to a previous study [12]. Moreover, qi deficiency is
one of the significant diagnoses made by the traditional Chinese medical acupuncturists for
patients with lower back pain [13]. Therefore, the change in the HRV of patients observed in the
present study possibly reflects that acupuncture has a therapeutic effect on the patients with
lower back pain through the regulation of the balance of qi.
Future research could include other assessment variables and the investigation of the
long-term HRV effects of different acupuncture schemes on patients with lumbosacral pain.
5. Conclusion
The present study revealed that HR did not change significantly, while there were significant
changes in HRVtotal and the LF/HF ratio of HRV during a single acupuncture session in the patients
with LBP. There was a significant alteration in HRV between the time points of the beginning and
the completion of the acupuncture treatment. Current studies related to this topic are limited in
number and have been conducted in very small groups, rendering it difficult to draw reliable
conclusions. Therefore, future studies using the same standardized acupuncture scheme in all
patients and involving a greater number of acupuncture sessions shall assist in elucidating certain
open questions in this field of study.
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Abstract
Cultural and religious competence is an essential component of palliative and end-of-life
care. Because religious, ethnic and racial groups often differ in their values and preferences,
including their attitudes toward palliative and end-of-life care, clinicians must maintain an
open and respectful attitude toward these differences. Cultural and religious competence
can improve palliative and end-of-life care, and strengthen the therapeutic alliance with
patients and their families.
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1. Introduction
As Swihart and Martin note,
“…cultural competence is the ability of health providers and organizations to deliver
health care services that meet the cultural, social, and religious needs of patients and
their families. Culturally competent care can improve patient quality and care
outcomes…[conversely]
if providers and health care systems are not working together to provide culturally
competent care, patients may have untoward health consequences, receive poor
quality care, and be dissatisfied with the care they receive.” [1]
In this editorial essay, we summarize aspects of cultural and religious competence in relation to
palliative and end-of-life care, which are related but distinct terms. Essentially, palliative care is a
team-based approach to care for people with serious illness that is appropriate at any age/stage of
illness. Palliative care is focused on improving the quality of life for individuals facing serious and
life-limiting illness, and on providing symptom management and pain relief. End-of-life care
provides palliative care for terminally ill individuals who may have only very limited time to live
and have elected to no longer pursue curative treatment. It is often tied to hospice care, which is
defined in the United States as encompassing the final six months of life. [2]
We begin by examining cultural and religious competence in the context of the three
Abrahamic religions, followed by brief discussion of Buddhism and Hinduism. We then summarize
salient racial and ethno-cultural issues in palliative and end-of-life care. We caution that our brief
discussion cannot capture the depth and complexity of the religious and spiritual traditions we
consider; and that our summary is limited mainly to those aspects of these faiths most relevant to
palliative and end-of-life care.
2. The Abrahamic Faiths
Judaism, Christianity and Islam are often called “the Abrahamic faiths,” because the Biblical
figure of Abraham is important in all three religions, and because they share fundamental
monotheistic beliefs. Accordingly, we consider these three religious traditions together.
2.1 Judaism
At any stage of illness—including at end-of-life —persons of the Jewish faith may express
specific, faith-based needs and preferences, with respect to palliative care. However, these may
differ considerably, depending on whether the patient identifies with Orthodox, Conservative,
Reform, or Reconstructionist Judaism. “Orthodox” Judaism is itself a heterogeneous designation,
and includes several sub-denominations of differing religious, cultural, and political values. [3] In
general, however, Orthodox Judaism tends to have more restrictive or specific concerns with
respect to how palliative care, including care at end-of-life, is provided. For example, many
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Orthodox Jews are shomer negiah, which literally means, “observant of touch.” [4] This means
that one refrains from physical contact with members of the opposite sex (though immediate
family members are usually exceptions). Thus, a well-meaning pat on the shoulder from a female
physician may be experienced as a boundary violation by a shomer negiah Orthodox Jewish man.
The principle of the patient’s autonomy is one of the four cornerstones of medical ethics, along
with beneficence, non-malfeasance, and justice. [5] However, as a rough generalization, the
patient’s “autonomy” in medical decision-making is not emphasized in Orthodox Judaism. Rather,
Orthodox tradition places great reliance on the physician’s directives, with which the patient
is—with some exceptions—generally expected to comply. In contrast, within the Conservative and
Reform movements, the right of individuals to make decisions concerning their health care,
including the right to refuse such care, is typically given greater weight.
The position of Orthodox Judaism with respect to end-of-life care may be summarized as
follows:
“Jewish tradition generally requires that every effort be made to sustain and extend
life, but that position is not absolute. In cases where diseases cannot be cured and
medical interventions would be risky, painful, of uncertain efficacy or serve merely to
prolong a life of unbearable physical or psychic pain, there is support in Jewish law for
an individual’s right to reject such treatment.” [6]
That said, there is near unanimity in rabbinic Judaism that euthanasia (“mercy killing”) and
physician assisted suicide --sometimes inappropriately called, “medical aid in dying”-- are strictly
prohibited. However, there is broad support among most rabbinic authorities for “removal of
impediments” to death, when there is no hope for the patient’s recovery and the patient is in
considerable physical or emotional pain. So, for example, discontinuation of “heroic measures”,
such as needlessly keeping the dying patient on a respirator, would generally be allowed in such
cases, under the “removal of impediments” principle. While there are variations among Jewish
denominations—and certainly among rabbis--the following statement by Rabbi Elliot N. Dorff may
be considered generally representative of Jewish thinking:
“Even though Jewish law…goes quite far in permitting terminally ill patients to die with
whatever palliative care they need and without any further medical interference, it
does not permit suicide or assisted suicide. The tradition bids us instead to maintain a
firm line separating permissible withholding and withdrawal of medical efforts, on the
one hand; and illegitimately helping a person actively to take his or her own life, on the
other. To fail to do that would be to violate Jewish law and to destroy creatures
belonging to God.” [7]
As Rabbi Mark A. Popovsky has noted, the strong Jewish commitment to maintaining life may
lead some terminally ill Jewish patients to reject palliative or hospice care. However, “…the values
underlying palliative care and hospice are in fact consistent with Jewish values at the end of life,”
and “…proper palliative care in a Jewish context is careful to avoid any intervention which might
actively hasten death.” [8]
The foregoing discussion highlights only a few of the many issues involved in the care of
critically or terminally ill Jewish patients. For further explication, the reader is referred to the
comprehensive monograph by Rabbi Popovsky.
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2.2 Christianity
Christianity has an ancient history of providing integrative palliative care during the ancient and
medieval periods that promoted holistic healing of body, mind and soul. Christianity teaches that
through faith in the death and resurrection of the God-man Jesus Christ God, the individual soul is
delivered from sin, sickness, and suffering and receives eternal life. “Everyone who calls on the
name of the Lord will be saved.” (Matt 7:21 RSV) As the great historian of the subject, Darrel
Amundsen, has noted, “Indeed the, the very essence of Christianity had that as its goal.”[9] Until
the High Middle Ages, many monastic priests were also physicians providing both pastoral and
medical care, especially for those who were sick and dying.
There was, in this time, only one Church. Beginning in 1054 with the split between what has
become the Roman Catholic Church in the West and the Eastern Orthodox Church in the East, the
Church that Christ prayed would be united has continued to divide. The Reformation in the
sixteenth-century resulted in the other major division--that between Roman Catholicism and the
many Protestant faiths.
Although any broad claims risk exceptions, in general, more fundamentalist and/or evangelical
faith traditions that uphold a more literal interpretation of Scripture--and more conservative views
on social and reproductive issues--tend to embrace a belief in miraculous cures and to favor more
aggressive end-of-life care. Ethically, they often share with mainstream Roman Catholics a set of
religious beliefs that influence decisions about end-of-life care. The sanctity of life--even
physiologic life without higher cognitive or relational abilities--is among the most important values
that can lead to conflicts when medical teams recommend a more palliative approach. While the
faith commitments of most of these groups may permit the withdrawal or withholding of
life-sustaining treatment in terminal illness, or when a patient is dying, they usually do not
approve of assisted suicide or euthanasia, believing that a sovereign God is in control of life and
death. In a 2018 survey of over 1,000 American (mostly Christian) clergy, Babloni and colleagues
suggest this constellation of beliefs may discourage advance care planning and discussions about
limiting life-sustaining treatment, which are key aspects of palliative care.[10]
This discrepancy became a controversy in the media when it was widely misreported that Pope
John Paul II had said that Catholics could not forego artificial nutrition and hydration--contrary to a
long theological and pastoral tradition holding that the preservation of life does not require
extraordinary means. Catholic bioethicist and internist Daniel Sulmasy provided a much need
clarification for believers. In a widely-ready Catholic magazine (3), Sulmasy summarized Church
teachings as follows:
 We should never euthanize patients or assist them in suicide;
 Sometimes certain life-sustaining treatments (including feeding tubes) are “extraordinary”
(morally optional) and may be withheld or withdrawn;
 Special care must be taken in determining that feeding tubes are “extraordinary,”
particularly if the patient suffers from a rare neurological condition called post-coma
unresponsiveness. [11]
More liberal Protestants such as Episcopalians--and some Lutherans, Presbyterians and
others--embrace attitudes closer to secular views and locate the locus of decision-making in the
conscience of the believer, rather than in the teachings of the Church or the authority of Scripture.
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`These denominations tend to have a more positive view of medicine and science and are more
open to advance care planning and palliative care, although most do not approve of
physician-assisted suicide or euthanasia.
Despite their belief in redemptive suffering, Catholics--as well as many Protestants--affirm the
moral theological principle of double-effect. This holds that pain medication can be provided to
relieve suffering, even if it hastens death, so long as death is not the intention of the physician, or
the direct means by which the physician relieves the suffering. Shorn of any religious associations,
this is also the ethical justification for the work of palliative care physicians, whose training and
focus are on providing comfort care that enhances the quality of life rather than prolonging its
quantity or extending dying. This ethical reasoning can also support the use of palliative sedation
when even the best efforts of expert palliative care teams cannot adequately control pain or other
psychophysical distress.[12]
2.3 Islam
Islam is a diverse faith, and beliefs and practices often differ between Sunni and Shia branches
of the faith. (The vast majority of Muslims—about 85%--are Sunni). Attum et al have succinctly
summarized the cultural and religious issues involved in caring for Muslim patients. They note that
“The Muslim faith encompasses several ethnicities with diverse views regarding illness
and healthcare. As a result, the care of Muslim patients provides challenges for many
non-Muslim healthcare providers. The Islamic faith can influence decision-making,
family dynamics, health practices, and risks and the use of healthcare.” [13]
These authors add that “Muslim patients believe illness, suffering, pain, and dying *come+ as a
test from God, and perceive illness as a trial by which one’s sins are removed.” This perspective
may differ markedly from that of most secularly-oriented caregivers, and may thus be a source of
patient-staff friction.
Attum et al note some specific concerns that apply to Islamic hospice patients and palliative
care:
“Many Muslim and Arab patients do not expect health professionals to tell them or
remind them of their terminal illness. Hospice care may help the Islamic family fulfill a
cultural and religious obligation if the focus is on comforting the patient, rather than
helping them to accept impending death. It is not uncommon for Muslim patients to
not give up hope because they believe God has the power to create life and as well as
cause death.” [13]
On the other hand, in Islam, death is often seen as part of “God’s plan.” And, as in Judaism,
euthanasia is strictly prohibited in Islam. Confession of sins and begging forgiveness may occur in
before death.
3. Non-Abrahamic Faiths and Traditions
3.1 Buddhism and Palliative Care
Although Buddhism and Christianity are, on one level, very disparate traditions, the belief that
suffering is to be endured and transcended links them. To be sure, Buddhism, unlike Christianity, is
atheistic; denies the existence of the individual soul; and affirms the karmic cycle of death and
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rebirth. And, as the Buddha said to his monks upon his own death, “Therefore Ananda, be ye
lamps unto yourselves." [14] Yet no less than the revered Buddhist scholar Thich Nhat Hanh has
illuminated the affinity of Buddhism and Christianity in their founder’s missions to relieve and
transcend suffering through mercy and compassion. “I believe that if anyone, Buddhist or
Christian, embraces suffering with his or her own mindfulness or allows the Holy Spirit to work
within himself, he will come to really understand the nature of that suffering and will no longer
impose on himself or others dogmas that constitute obstacles for working toward the cessation of
that suffering.” [15]
There are two main branches of Buddhism, Theravada (or Hinayana) and Mahayana, of which
the Zen Buddhism so popular in the West is an offshoot. The origins of Buddhism 2,6000 years ago
lie in Buddha’s compassion for aging, sickness, suffering and death that gave rise to the modern
hospice movement. The Buddha--through spiritual exercises that led to the cessation of egotistic
desire--reached a state beyond suffering, yet was suffused with compassion for all beings.
When Buddhists approach the end-of-life, they seek clarity of mind and equanimity of spirit
because these qualities transitively influence the next rebirth. Buddhists share palliative care’s
critique that much of our modern technological medicine makes a peaceful death nearly
impossible to achieve. Masel and colleagues emphasize how much Buddhists have to teach
palliative care practitioners, and all who seek to facilitate a calm and harmonious dying process.
Medical staff may build intense relationships with patients being admitted to palliative care
units. Buddhism may be used by staff as an inspiration for patients, although it should not be
suggested as a method. The feeling of not being able to offer something to a patient can lead to
distant behavior on the part of the staff. In this regard, Buddhism can be helpful to medical staff
by emphasizing the importance of using all possible wisdom and compassion to relieve human
suffering.
In advanced illnesses that cannot be cured, compassionate care as a central element of
Buddhism can help medical staff in trying to relieve patient suffering. [16] At times, this can lead
to tension with treatment teams who feel they have a professional duty to aggressively manage
pain at the end-of-life; or with family members who insist that all traces of suffering be erased.
Conversely, several recent articles describe how empathic respect for Buddhist values of
acceptance and support can enable a patient to die with tranquility, even in the “high-tech”
environment of the intensive care unit. [17]
Those with a superficial knowledge of the Buddhist tradition frequently presume it endorses
physician-assisted suicide (PAS) and euthanasia as definite means to end suffering. A deeper
acquaintance with Buddha’s teaching reveals that PAS and euthanasia are in fact an attempt to
spiritually short-cut the moral law of the universe, Karma, for which every word, thought and
action has moral consequences determinative of the person’s character and rebirth. Taking one’s
own life or that of another violates Ahimsa--the primary Eastern ethical doctrine that combines
the Western principles of beneficence in respecting all living beings; and that of and
non-maleficence in avoiding all harm or violence toward them. [18]
4. Hinduism
Hinduism—the third largest religion in the world-- is also one of the world's oldest faiths,
dating back more than 4000 years. Although often portrayed as prolifically polytheistic, Hinduism
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is arguably monist in its ontology, in that it recognizes Brahman as the “ultimate reality” in the
universe. Hinduism does not espouse an authoritative “creed,” akin to the Nicene Creed of
Christianity, and generalizations regarding Hindu beliefs must be considered first approximations,
at best. Nevertheless, Swihart and Martin summarize some key Hindu beliefs relating to palliative
and end-of-life care. [1]
First—as with Buddhism--the concept of karma is fundamental to Hinduism. Karma implies that
pain and suffering are seen as a result of one’s prior actions; and that one’s future lives are
influenced by how one faces illness or death. Accordingly, in Hinduism, the atmosphere around
the dying person must be peaceful; and, ideally, dying should occur at home. This expectation is
obviously in tension with the need for palliative or end-of-life care in institutional settings, and
may occasion regret or guilt on the part of some Hindu patients or their families.
In Hindu tradition, euthanasia is forbidden. For adults, cremation is common on the day of
death, and the body of the deceased is not to be left alone until cremated. In traditional Hinduism,
immediately after death, the family may wash the body and the priest may pour water into the
mouth of the deceased. Recitation of sacred texts, such as the Bhagavad Gita, may provide
comfort to the bereaved family. Clearly, such rituals and customs are difficult to honor in most
palliative or end-of-life settings in the U.S. However, the clinician should be aware that some
Hindu patients or their families may request some accommodation of these practices. [1]
5. Racial and Ethno-Cultural Issues in Palliative and End-of-life Care
There are no simple, universally applicable guidelines for the care of critically or terminally ill
patients representing racial and ethnic minorities—except perhaps that each such group requires
an individualized approach. This is particularly important since
“If *clinicians+…do not understand cultural differences in care preferences or do not ask
questions about one's cultural identity (including sexual orientation and gender
diversity) in a culturally sensitive way, it may result in negative outcomes for individuals
and families, including their preferences not being honored.” [19]
A complete survey of racial and ethno-cultural minorities and their health care needs is beyond
the scope of this editorial. For a detailed discussion, the reader is referred to the excellent
synopsis by Givler and Maani-Fogelman. [20]
Accordingly, we will focus on the three largest racial and ethnic groups in the U.S.; namely,
African-Americans; those of Hispanic or Latino origin (also called “Latinx” to avoid gender bias);
and those identified as Asian. According to the U.S. Census Bureau, Hispanic and Asian populations
were the fastest growing minority groups in the U.S., during the period from 2000 to 2010. [21]
We must caution, however, that broad-brush terms such as “Black,” “Hispanic” or “Asian” are
scientifically inexact and somewhat misleading. Indeed, some would argue that these are largely
“socially-constructed” terms of convenience that often conceal more than they reveal. Thus,
considerable heterogeneity of cultural and spiritual values may be found among Asian,
African-American, Latinx/Hispanic, and other “non-white” racial and ethnic groups.[22]
With these caveats in mind, we can offer a few general remarks with respect to the three
largest U.S. minority groups, and their attitudes toward palliative and end-of-life care.
 African-American patients: Rhodes and colleagues have outlined a number of “barriers” to
optimal palliative and end-of-life care, among African-American (AA) patients. Thus, hospice and
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palliative medicine clinicians have noted that AA patients’ spiritual beliefs often conflict with the
hospice and palliative medicine philosophy of care. For example, AA patients “…often expressed a
desire to “leave it in God’s hands” or believed that “God will take care of” them…” making
discussion of end-of-life care “more challenging.” In addition, health care workers cited a desire
for more aggressive care among AA patients as a barrier to advance care planning, use of palliative
care, and use of hospice. [23] In part, AA patients may insist on this more aggressive care and be
somewhat resistant to advance care planning due to a lack of trust in the healthcare system. This
mistrust reflects the tragic historical failure of American medicine and research to respect
African-American values and interests. [24]
 Hispanic/Latinx patients: Latinos are the largest ethnic minority group in the US, currently
accounting for 15% of the US population, and this group is projected to grow to 30% by the year
2050. Unfortunately, as Smith et al have observed, “For non-Latino and non-Spanish-speaking
clinicians, communication barriers and cultural misunderstandings can impede the care of dying
Latino patients and their families.” [25]
Furthermore, cultural attitudes common in Latinx populations may affect how palliative and
hospice care in the U.S. is perceived. For example, in a US survey, not informing the patient of a
poor-outcome fatal disease was preferred by about a third of older Mexican Americans, as
compared with less than 15% of whites or African Americans. At the same time, some evidence
suggests that Latinos “…expect physicians to take a more directive role with regard to decisions
regarding life-sustaining treatment.” [25] Bedolla has pointed out that for many older
Mexican-Americans, the ethical principle of beneficence take primacy over autonomy, a
prioritization that reverses the assumptions of most health care professionals. [26]
In addition, Smith et al point out that, while patterns differ individually and within the Latinx
community, three cultural “scripts” (patterns of social interaction) are common in Latinx culture:
familismo, machismo, and fatalismo. Roughly translated, these refer, respectively, to the
importance of family in decision-making; the need for Latino men to serve as “protector” of the
family; and the belief that one's future is pre-ordained.
As Marques et al explain,
“Familismo *refers to+…preference to age at home and not use formal care services.
Both men and women mentioned the value of familismo and the notion that if their
loved ones are put in homes then they will not receive love and proper care, and
therefore, die faster… Machismo was noted in descriptions of actions as men’s duties
to protect their family. Fatalismo was cited as ways to express gratitude for positive
situations, and appreciation for avoidance of negative situations.” [27]
 Asian Patients: The term “Asian” must be applied with care, since it covers an enormous
geographical, cultural and religious territory; furthermore, there is considerable variation in
mores, customs and values when considering groups as diverse as Asian Indians and Vietnamese
or Chinese.
Indeed, as Kim et al have observed,
"Failure to recognize the uniqueness of specific Asian American ethnic groups...may be
contributing to a "homogenized" view of Asian Americans, despite the fact that there
are over 25 ethnic subgroups of Asian ancestry who reside in the United States." [28]
This homogenization may obscure important differences in personal and cultural values. For
example, Kim et al [28] found that Japanese Americans espoused more traditional Asian values
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than did Chinese, Filipino and Korean Americans. Nevertheless, since Chinese Americans represent
the largest proportion of Asian Americans in the United States, we will focus primarily on this
group.
In a study of end-of-life (EOL) care among Chinese Americans, Lee et al cited a number of
challenges for clinicians. For example,
“In traditional Chinese culture, discussion of death and dying is taboo and thought to bring bad
luck to one’s family. Initiating a discussion about these topics is traditionally considered
disrespectful. *Furthermore+, in managing EOL care of parents, a good and “filial” child is expected
to do everything to prolong their parents’ life.” [29] This expectation has generated ethical
conflicts between the ethical principles of truth-telling and informed consent that govern modern
Western medical ethics and the duties of filial piety so important in Chinese society. [30] It is
crucial for health care professionals to balance these considerations through ensuring that the
individual patient wishes to defer discussions and decisions at the end-of-life to their adult
children.
In addition,
“In traditional Chinese culture, the concepts of living in a nursing home away from
family, or needing to be “cleaned up” by others who are not family members are
examples of losing dignity for the individual and not fulfilling Xiao [filial piety] by their
children.” [29]
Among the physical needs at EOL, being pain-free was the top element of a good death in the
population studied by Lee et al. This study also found that “Prayer and spirituality were seen as
essential to a good death in Chinese Americans”, and that “patients at EOL found peace and
comfort through prayer.” Another psychosocial need considered part of “a good death” included
having family members present to create a sense of security and comfort.
While we have focused on Chinese populations, the emphasis on family involvement in EOL
care seems true of Asian patients generally. For example, a study of EOL care in Asian Indian
patients found that:
“Traditional cultural values, such as duty to family, greatly influenced end-of-life care
preferences and retained importance across generations…. When eliciting Asian Indian
patient preferences for end-of-lifecare, clinicians should consider explicitly asking about
preferences related to family involvement in care, decision control, and
communication; and explore the role of traditional expectations and specific social
realities for each patient.” [31]
(Not only Asians, but also more traditional Latino and Native American cultures often eschew
individualistic autonomy in medical decision-making, preferring a concept of family autonomy.
Palliative care professionals may need to adopt the goal of holding care discussions with a group
of extended family as the locus of decisions about palliative and hospice care.)
To summarize this brief, and necessarily incomplete, overview, the following generalizations
may be helpful, while bearing in mind the wide range of intra-cultural and personal preferences:
“African, Asian, Chinese, East Indian, Hispanic, Indonesian, Japanese, Native American,
and Vietnamese families may request providers not to disclose a terminal diagnosis as
they want to avoid emotional suffering and preserve hope… Chinese people may
believe pain results from an imbalance between yin and yang. Some cultures believe
they should endure pain bravely and serve as a role model, perhaps to improve their
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standing in life after death. Some cultures may believe pain may be a sign of progress
toward recovery. Some cultures, such as American Indian, Asian, Black, [and] Hispanic,
are very stoic regarding pain and may maintain a neutral facial expression despite
being in severe pain. Some religions may believe pain is a part of God's plan, a test of
faith, or penance for past sins.” [20]
6. Conclusion
In this essay, we have attempted to depict the wide range of religious, spiritual, cultural, and
ethnic values, concerning palliative and end-of-life care. We recognize that our synopsis provides,
at best, a compendium of rough generalizations, with the expectation that exceptions will be
frequently encountered; thus, clinicians must be careful to avoid stereotyped assumptions. The
clinician faced with unfamiliar religious, cultural or ethnic practices is best served by “digging
down” into the values of the specific patient and his or her family. Consulting cultural and religious
advisors such as chaplains or representatives from the patient’s community can help practitioners
avoid cultural insensitivity and foster respectful understanding of religious beliefs unfamiliar to the
practitioner. In many instances, the secularly-oriented clinician may have a markedly different
perspective from that of the traditionally religious patient, or that of a particular ethnic or cultural
group. In such cases, awareness of one’s biases; adherence to fundamental moral virtues, such as
respect and compassion; attentive listening; and cultural sensitivity are critical in approaching
palliative care and end-of-life issues.
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