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Background: Sleep disturbance is commonly seen in fibromyalgia syndrome (FMS); however, high quality
studies involving manual therapies that target FMS-linked poor sleep quality are lacking for the Indian
population.
Objective: Craniosacral therapy (CST), Bowen therapy and exercises have been found to influence the
autonomic nervous system, which plays a crucial role in sleep physiology. Given the paucity of evidence
concerning these effects in individuals with FMS, our study tests the effectiveness of CST, Bowen therapy
and a standard exercise program against static touch (the manual placebo group) on sleep quality in FMS.
Design, setting, participants and intervention: A placebo-controlled randomized trial was conducted on
132 FMS participants with poor sleep at a hospital in Bangalore. The participants were randomly allo-
cated to one of the four study groups, including CST, Bowen therapy, standard exercise program, and a
manual placebo control group that received static touch. CST, Bowen therapy and static touch treatments
were administered in once-weekly 45-minute sessions for 12 weeks; the standard exercise group
received weekly supervised exercises for 6 weeks with home exercises until 12 weeks. After 12 weeks,
all study participants performed the standard exercises at home for another 12 weeks.
Main outcome measures: Sleep quality, pressure pain threshold (PPT), quality of life and fibromyalgia
impact, physical function, fatigue, pain catastrophizing, kinesiophobia, and positive–negative affect were
recorded at baseline, and at weeks 12 and 24 of the intervention.
Results: At the end of 12 weeks, the sleep quality improved significantly in the CST group (P = 0.037) and
Bowen therapy group (P = 0.023), and the PPT improved significantly in the Bowen therapy group
(P = 0.002) and the standard exercise group (P < 0.001), compared to the static touch group. These
improvements were maintained at 24 weeks. No between-group differences were observed for other sec-
ondary outcomes.
Conclusion: CST and Bowen therapy improved sleep quality, and Bowen therapy and standard exercises
improved pain threshold in the short term. These improvements were retained within the groups in the
long term by adding exercises. CST and Bowen therapy are treatment options to improve sleep and
reduce pain in FMS.
Trial registration number: Registered at Clinical Trials Registry of India with the number of

CTRI/2020/04/024551.
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1. Introduction

Fibromyalgia syndrome (FMS) is a multi-symptom chronic con-
dition featuring widespread pain accompanied by symptoms such
as fatigue, sleep disturbance, cognitive dysfunction, anxiety,
depression and somatic symptoms with varying degrees of severity
[1]. The global FMS prevalence varies from 0.20% to 6.60% [2] with
a mean of 1.78% [3] to 2.10% [4]. The mean prevalence in Asia is
1.64% [4]. The FMS prevalence in India ranges from 0.04% to
3.24% in the urban and 0.14% to 4.34% in the rural population
[5,6]. It is higher in females, with a female to male ratio of 4:1
[3,4]. FMS more commonly arises between the ages of 30–50 years
or after the age of 50 years [7].

FMS has emerged as one of the most prevalent musculoskeletal
disorders after osteoarthritis [5,6,8,9]. The heterogeneity of FMS
symptoms results in reduced function, work output and quality
of life. This makes FMS an economic burden to those who suffer
from it and to the medical system. Thus, effective management
of FMS can help to curtail the costs associated with the disorder
[10].

About 90% of FMS patients complain of sleep disturbance
[11,12], which negatively affects their health-related quality of life.
The patients find it difficult to fall or stay asleep; they wake up fre-
quently at night and thus are unrefreshed; they feel tired through-
out the day or unable to achieve deep sleep. These problems result
in ‘‘poor sleep quality, reduced sleep duration, increased sleep
onset latency and reduced sleep efficiency, affecting total wake
time” [13,14]. Slow-wave sleep is reduced in FMS, during which
the inhibition of synaptic transmission is impaired. Thus, the
descending inhibitory pain mechanisms are disrupted, causing an
increased response to pain and other sensations. This mechanism
explains how sleep disruptions contribute to central sensitization
and polysymptomatology in FMS [14–16]. Hence, identifying and
managing sleep disturbances may contribute to more effective
treatment of FMS [15,16].

FMS management includes education and an individually tai-
lored multimodal approach, comprising pharmacological and
non-pharmacological treatments [17,18]. Complementary and
alternative therapies (CATs) are frequently chosen by individuals
with FMS [19,20]. The modest, short-term efficacy of drugs, which
also are associated with adverse effects, encourages FMS individu-
als to try CATs [21–23]. Furthermore, these therapies are highly
accepted by FMS individuals and reported to be safe [24,25]. Thus,
integrating CATs into conventional approaches may contribute to
the holistic and effective management of FMS symptoms [20].
Despite the common usage of these therapies in FMS, the evidence
for their efficacy is poor and inconclusive [26–28].

Craniosacral therapy (CST) is a gentle, manual technique that
employs light touch over several body regions (feet, back and head)
to evaluate the craniosacral system’s delicate rhythmic motions. It
is hypothesized to unwind the restrictions in the craniosacral sys-
tem, composed of the meninges, the fascia and the bones of the
skull and vertebral column. It is also thought to improve the per-
formance of central nervous system and help release physical
and emotional stress, thus contributing to an individual’s overall
well-being [29]. CST has been used to treat chronic pain, depres-
sion, seizure and headaches to improve pain and function [29,30].

Bowen therapy is another gentle release approach that involves
finger or thumb sequences over muscles or tendons. It stimulates
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the mechanoreceptors in the fascia, namely the Golgi tendon
organ, Ruffini corpuscles and interstitial receptors. The slow,
steady muscle movement reduces the sympathetic tone, increases
the vagal activity, and produces a great sense of relaxation. The
technique results in the re-organization of the nervous pathways,
thus enhancing repair [31–33]. A systematic review reported the
beneficial effects of Bowen therapy in chronic pain, frozen shoulder
and migraine [34].

Touch influences the physical, emotional, intellectual and
behavioral development of individuals in various ways [35–37].
Evidence shows that treatment modalities using interpersonal
touch may lower the emotional and biological stress in intensive
care patients [38]. Thus, static touch can act as a manual placebo
group to control for the effectiveness of manual interventions
involving touch.

Exercise is a strongly recommended non-pharmacological
approach in FMS management [39]. Exercises are believed to stim-
ulate the hypothalamus, increase the plasma levels of neurotrans-
mitters such as b-endorphins and lipotrophins, improve mood, and
reduce pain, fatigue, anxiety and depression [40–44]. Several stud-
ies have suggested that exercises can be effective for FMS manage-
ment [45–47].

Autonomic and hypothalamic–pituitary–adrenal axis alter-
ations are characteristic features of FMS [48]. The autonomic ner-
vous system plays a crucial role in sleep physiology by regulating
the sleep/wake cycle via its sympathovagal balance [49,50]. CST,
Bowen therapy and aerobic exercises may influence the autonomic
nervous system, establishing a balance between sympathetic-
parasympathetic activity [51–53].

CST and Bowen therapy are manual therapies that have benefi-
cial effects on pain and function in chronic pain [30,34]. Nonethe-
less, there is limited evidence on the effects of these interventions
on sleep quality in FMS and studies targeting poor FMS sleepers.
Moreover, the effects of these therapies have not been compared
with a standard treatment, like exercise, and a manual control
group, like static touch in FMS. Hence, the present study evaluates
the effects of CST, Bowen therapy, static touch and a standard exer-
cise program (SEP) on sleep quality in FMS.
2. Methods

The study was a randomized parallel-group placebo-controlled
trial and lasted for 24 weeks, including a 12 week intervention per-
iod and a follow-up at 24 weeks. The Institutional Research Com-
mittee and the Scientific and Ethics Committee of Manipal
Hospital, Bangalore approved the study. The study was registered
at the Clinical Trials Registry of India (CTRI/2020/04/024551). Par-
ticipants were recruited from July 2020 to June 2022. The study
was completed in December 2022. The consulting physician
referred the study participants to the outpatient physiotherapy
department of Manipal Hospital, Bangalore, where the intervention
was administered.
2.1. Study participants

Male and female study participants aged 18–60 years, who had
suffered from FMS for at least 1 year, as diagnosed using the ‘‘2016
Revisions to the 2010/2011 Fibromyalgia Diagnostic Criteria” from
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the American College of Rheumatology [54], and were identified as
poor sleepers, with a Pittsburgh Sleep Quality Index (PSQI) > 5 [55]
were enrolled. Participants were excluded if they: (a) had concur-
rent inflammatory rheumatic diseases or uncontrolled endocrine
disorders; (b) were engaged in mindfulness or meditative thera-
pies such as cognitive behavioral therapy for the past 6 months;
(c) had been diagnosed with psychological or neurological disor-
ders; (d) had contraindications for CST, Bowen therapy or
exercises.

2.2. Randomization and allocation

The participants were randomly allocated to one of the four
groups: CST and Bowen therapy groups (intervention groups), sta-
tic touch group (placebo group) and SEP group (control group). An
investigator uninvolved in the trial conducted the randomization
process using computer-generated block randomization (11 blocks
of 12 participants) with a 1:1 allocation ratio. The allocation
sequence was placed in sequentially numbered opaque sealed
envelopes.

2.3. Study procedure

The FMS participants visiting the physiotherapy department of
Manipal Hospital, Bangalore were screened for eligibility. The prin-
cipal investigator explained the study’s purpose to the eligible par-
ticipants and obtained written informed consent from those
willing to participate. The participants were briefed about the eval-
uation procedure. Baseline information, including demographic
data and outcomes, was recorded. The participants were randomly
allocated to one of the four groups, and the treating therapist
administered the treatment according to the random group alloca-
tion. The outcomes were taken at baseline, at the end of the 12th
week and again at the end of week 24.

2.4. Interventions

The interventions were delivered by a certified physiotherapist
(with more than 15 years of clinical experience) who was trained
in CST and Bowen therapy and had practiced these therapies for
5 years [56]. The participants in the manual treatment groups
(CST, Bowen therapy and static touch) received 45-minute, once-
a-week supervised sessions for 12 weeks. The standard exercise
participants received 6 supervised exercise sessions over the
course of the first 12 weeks of the study (the 1st, 2nd, 3rd, 5th,
9th and 12th weeks) and carried out two additional home exercise
sessions during the weeks in which they received exercise instruc-
tion. During the rest of the 12-week intervention period they per-
formed these home exercises three times a week. All the outcomes
were evaluated at the end of the 12-week intervention, and partic-
ipants in all groups were instructed to do the SEP at home for an
additional 12 weeks. They were also instructed to record their
exercises in an exercise log sheet. Thus, exercise logs and tele-
phone communications (every 2 weeks) were used to monitor
exercise adherence in each group. Exercise videos were shared
with all the participants to assist with exercise performance at
home. After the 24th week, the participants had a follow-up
assessment and exercise adherence was noted.

All the participants received standard care, including education
about FMS, sleep hygiene and physician-prescribed medicines. We
called the participants on different days to prevent contamination
of the treatments. The participant’s physical activity was assessed
through the WHO Global Physical Activity Questionnaire [57] and
noted throughout the study period. Any changes in treatments or
medications were noted to assess how they affected the results.
The investigator asked the participants to report any adverse event
3

they experienced during the study period. The adverse event (if
any) was reported to the ethics committee and the consulting
physician, and any necessary actions were taken.

2.4.1. CST
The CST protocol involved applying light touch (approximately

5 g) at different body regions and palpating and manipulating the
craniosacral rhythm. A ten-step sequence was followed: still point
(at feet), diaphragms release (pelvic, respiratory, thoracic inlet,
hyoid and occipital cranial base), sacral techniques, dural tube
rock/glide, frontal lift, parietal lift, sphenobasilar compression-
decompression, temporal bone techniques, temporomandibular
joint compression-decompression, and still point at occiput (fourth
ventricle, CV-4) [58–60].

2.4.2. Bowen therapy
The Bowen therapy consisted of sequential thumb and finger

moves interspersed with a 2-minute pause between the moves.
The protocol comprised the following sequence of muscles: erector
spinae (left and right), gluteus medius (left and right), biceps
femoris (left and right), iliotibial band (left and right), longissimus
thoracis (4 points), lower trapezius (left and right), rhomboids
major (left and right) and rhomboids minor (left and right), levator
scapulae (left and right), latissimus dorsi (left and right), erector
spinae (8 points), posterior and middle scalene (left and right),
semispinalis capitis (left and right), upper trapezius (left and right),
levator scapulae (left and right) and the head procedure [61].

2.4.3. Static touch
It comprised placing a hand over landmarks common to CST and

Bowen therapy. The following sequence was used: sacrum, lumbar
region (L3–L4) (left and right), thoracic region (T10–T12) (left and
right), neck, thigh (left and right), scapula (left and right), postero-
lateral hip (left and right), forehead, lateral aspect of the head (left
and right) and occiput. The therapist held their hand for 3 min at
each position without any movement or intention to manipulate.
The intervention started with the sacrum and ended with the head
procedure (9–10 min) so that the total duration of each session
was the same as other manual interventions (45 min).

2.4.4. SEP
The SEP consisted of aerobic, stretching and strengthening exer-

cises prescribed by the American College of Sports Medicine’s FITT
(frequency, intensity, time and type of exercise) recommendations
for individuals with FMS [62]. The exercise program included
5 min of warm-up, 30–60 min of aerobic exercise training,
10 min each of stretching and strengthening exercises, and 5 min
of cool down. The exercises were performed three times a week,
increasing to 4 or 5 days depending on the participant’s capacity.
The exercises were started with light intensity, increasing to a
moderate level, as scored by the Borg’s rate of perceived exertion
scale, ranging from 6 to 20 [62].

The aerobic part of the exercise program included brisk walk-
ing, swimming or cycling, depending on the participant’s prefer-
ence. Stretching exercises consisted of triceps, pectorals, calf,
hamstring, quadriceps, erector spinae, trapezius and levator scapu-
lae. Strengthening exercises started with static exercises of deep
cervical flexors, scapular muscles, abdominals, back extensors, glu-
tei, quadriceps and hamstrings, followed by dynamic upper and
lower limbs and trunk exercises. The resistance exercises were per-
formed using elastic bands/weight cuffs and body weight. The
exercises were customized according to each participant’s comfort
and capacity to perform. The progression rate of the exercises
depended on the symptoms and response of the participant. The
participants were advised to modify, reduce the intensity, or avoid
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a particular exercise when their symptoms worsened. The details
of the exercise program can be found in the study protocol [56].

2.5. Outcomes

The primary outcome was PSQI and was used to evaluate sleep
quality. PSQI has 7 components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbance,
use of sleep medication and daytime dysfunction. Each domain is
scored from 0 to 3 with 0 = no difficulty and 3 = severe difficulty.
All the domain scores are then totalled to get a global score from
0 to 21, with higher scores indicating worse sleep quality. A PSQI
score > 5 can differentiate good and poor sleepers with a sensitivity
of 89.60% and specificity of 86.50%. It has good internal consistency
(Cronbach’s a = 0.83) and test–retest reliability (Pearson’s correla-
tion coefficient, r = 0.85) and validity [55].
Fig. 1. CONSORT flow chart. FMS: fibromyalgia syndrome; CST: craniosacral therapy; SEP
along with the intervention.
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The secondary outcome of the study was pressure pain thresh-
old (PPT). PPT was evaluated utilizing a pressure algometer at 9
paired points on the body as determined by the American College
of Rheumatology’s 1990 criteria (occiput, lower cervical, mid
trapezius, supraspinatus, second rib, lateral epicondyle, gluteal,
greater trochanter and medial knee) [63]. A PPT value < 4 kg/cm2

was counted as a tender point [63]; accordingly, the total number
of tender points was calculated. The average PPT of all 18 points
(PPT total) was calculated and noted.

The other outcomes related to general and specific quality of life
issues were evaluated on separate scales: quality of life and
fibromyalgia impact were evaluated using the Revised Fibromyal-
gia Impact Questionnaire (FIQR) [64]; physical function was tested
using the Patient-Reported Outcomes Measurement Information
System–Physical Function-Short-Form (PROMIS-PF) [65]; fatigue
was tested using the Multidimensional Assessment of Fatigue
: standard exercise program; COVID: corona virus disease. *Standard care was given
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(MAF) [66]; pain catastrophizing was scored on the Pain Catastro-
phizing Scale (PCS) [67]; kinesiophobia was tested using the
Tampa Scale for Kinesiophobia (TSK) [68]; and positive–negative
affect was quantified using the Positive and Negative Affect Sched-
ule (PANAS) [69].
2.6. Sample size

The sample size computation utilized the repeated measures
analysis of variance (ANOVA) [70] formula, and used 80% power,
5% significance level, 3 time points, 0.4 correlation among repeated
measures, 4.03 standard deviation of PSQI [71], a minimal clinically
Table 1
Demographic data of the study participants.

Variable CST (n = 33) Bowen (n = 33)

Age (year, mean ± SD) 37.15 ± 10.80 37.15 ± 9.55
BMI (kg/m2, mean ± SD) 25.44 ± 4.32 26.18 ± 4.59
Gender (n [%])
Female 30 (90.91%) 30 (90.91%)
Male 3 (9.09%) 3 (9.09%)

Employed (n [%])
Yes 20 (60.61%) 21 (63.64%)
No 13 (39.39%) 12 (36.36%)

Education (n [%])
School 1 (3.03%) 2 (6.06%)
Bachelors 18 (54.55%) 14 (42.42%)
Masters 14 (42.42%) 17 (51.52%)

Marital status (n [%])
Married 23 (69.70%) 24 (72.73%)
Unmarried 10 (30.30%) 9 (27.27%)

Socioeconomic status (n [%])
Upper middle 31 (93.94%) 30 (90.91%)
Lower middle 2 (6.06%) 3 (9.09%)

Physical activity level (n [%])
Low 25 (75.76%) 20 (60.61%)
Moderate 8 (24.24%) 13 (39.39%)
High 0 (0.00%) 0 (0.00%)

Diet (n [%])
Vegetarian 16 (48.48%) 15 (45.45%)
Non-vegetarian 6 (18.18%) 7 (21.21%)
Mixed 11 (33.33%) 11 (33.33%)

Comorbidities (n [%])
Diabetes mellitus 1 (3.03%) 1 (3.03%)
Hypertension 4 (12.12%) 3 (9.09%)
Thyroid disorder 9 (27.27%) 13 (39.39%)
PCOD 3 (9.09%) 3 (9.09%)
Dyslipidemia 1 (3.03%) 3 (9.09%)
Vitamin deficiency 24 (72.73%) 24 (72.73%)

BMI: body mass index; CST: craniosacral therapy; PCOD: polycystic ovarian disease; SD

Table 2
Baseline clinical characteristics of the included participants.

Variable CST (n = 33) Bowen (n = 33)

FMS duration (year) 4.27 ± 3.58 4.57 ± 3.60
FMS severity score 22.24 ± 4.39 21.82 ± 4.22
PSQI global score 13.36 ± 3.05 12.30 ± 3.00
PPT total score 1.73 ± 0.66 1.81 ± 0.76
FIQR total score 64.53 ± 16.30 60.13 ± 16.85
PROMIS-PF score 30.09 ± 7.60 34.45 ± 7.07
MAF score 37.51 ± 6.85 35.56 ± 7.90
PCS score 33.81 ± 13.49 33.36 ± 11.27
TSK score 43.56 ± 9.62 41.19 ± 7.31
PANASp 24.66 ± 8.16 27.81 ± 6.58
PANASn 32.69 ± 9.29 28.03 ± 8.82

Data are represented as mean ± standard deviation. CST: craniosacral therapy; FIQR:
Multidimensional Assessment of Fatigue; PANASp: Positive and Negative Affect Schedule
score; PCS: Pain Catastrophizing Scale; PPT total: average pressure pain threshold of 18
System–Physical Function–Short-Form; PSQI: Pittsburgh Sleep Quality Index; SEP: stand
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important difference (MCID) of 3 [72], and a 20% drop-out rate. A
sample size of 132 participants was required in total.

2.7. Statistical analysis

The data were analyzed using Jamovi software (version 2.3,
Australia). The demographic variables were reported using
descriptive statistics. The Shapiro-Wilk test was used to analyze
the data’s normality. One-way ANOVA and chi-square tests were
used to determine the baseline differences between the groups
for continuous and categorical variables, respectively. Repeated
measures ANOVA was used to analyze the main effects for the
time, group, and time-group interaction for all outcomes. The
Static touch (n = 33) SEP (n = 33) P value

42.36 ± 11.14 37.42 ± 11.65 0.140
28.04 ± 4.30 27.37 ± 5.73 0.120

0.738
31 (93.94%) 28 (84.85%)
2 (6.06%) 5 (15.15%)

0.015
13 (39.39%) 10 (30.30%)
20 (60.61%) 23 (69.70%)

0.002
8 (24.24%) 7 (21.21%)
21 (63.64%) 12 (36.36%)
4 (12.12%) 14 (42.42%)

0.296
29 (87.88%) 24 (72.73%)
4 (12.12%) 9 (27.27%)

0.529
29 (87.88%) 27 (81.82%)
4 (12.12%) 6 (18.18%)

0.265
18 (54.55%) 18 (54.55%)
15 (45.45%) 14 (42.42%)
0 (0.00%) 1 (3.03%)

0.690
17 (51.52%) 10 (30.30%)
6 (18.18%) 10 (30.30%)
10 (30.30%) 13 (39.39%)

3 (9.09%) 6 (18.18%) 0.120
4 (12.12%) 3 (9.09%) 0.999
6 (18.18%) 7 (21.21%) 0.215
2 (6.06%) 3 (9.09%) 0.999
2 (6.06%) 4 (12.12%) 0.695
18 (54.55%) 23 (69.70%) 0.332

: standard deviation; SEP: standard exercise program.

Static touch (n = 33) SEP (n = 33) P value

5.55 ± 4.02 4.45 ± 6.36 0.107
21.06 ± 4.95 20.18 ± 4.93 0.291
12.82 ± 4.02 12.12 ± 3.49 0.451
1.69 ± 0.79 2.09 ± 0.72 0.118
56.49 ± 20.97 58.96 ± 15.42 0.306
31.9 ± 8.04 32.49 ± 6.31 0.129
34.17 ± 9.68 32.81 ± 8.77 0.139
27.59 ± 12.82 27.42 ± 12.40 0.065
41.21 ± 8.69 39.73 ± 7.58 0.324
27.38 ± 8.59 29.58 ± 9.54 0.126
24.79 ± 8.34 25.91 ± 8.63 0.003

Revised Fibromyalgia Impact Questionnaire; FMS: fibromyalgia syndrome; MAF:
positive affect score; PANASn: Positive and Negative Affect Schedule negative affect
tender points; PROMIS-PF: Patient-Reported Outcomes Measurement Information
ard exercise program; TSK: Tampa Scale for Kinesiophobia.
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Levene’s test was used to test the homogeneity of variances. Partial
eta squared values were used as the measure of effect size from the
repeated measures ANOVA analysis. Tukey’s post hoc test was used
to compare the effects between groups post-treatment and at
follow-up, if there was a statistically significant finding in the
interactions. The effect sizes for between-group comparisons were
calculated using the formula, Cohen0s d ¼ t

pð 1
n1 þ 1

n2Þ, where t is the
t-statistic and n1 and n2 are the sample sizes of the two groups
being compared. The variables that did not follow normal distribu-
tion were analyzed using the non-parametric measures (Kruskal-
Wallis test for baseline differences and Friedman ANOVA for
between group interactions).
3. Results

In this study, 132 participants were enrolled and allocated to
four groups: CST group, Bowen therapy group, Static touch group
and SEP group (Fig. 1). There was significant difference in educa-
tion and employment status among groups at baseline (Tables 1
and 2). To check if this could affect the result, we performed
one-way ANOVA to analyze the difference in the PSQI scores across
the levels of education and employment status and found no sig-
nificant difference. The medication history did not vary signifi-
cantly across the groups (Table S1).
Table 3
Repeated measures analysis of variance for sleep quality: time � group interactions.

PSQI score Time point CST (n = 27) Bowen (n = 27) Static touch

PSQI global Baseline 13.63 ± 3.18 12.41 ± 2.82 12.58 ± 3.8
12 weeks 8.19 ± 3.16 8.04 ± 3.52 11.38 ± 3.7
24 weeks 8.11 ± 2.23 8.04 ± 4.08 11.04 ± 3.9

Subjective sleep quality Baseline 1.93 ± 0.83 1.63 ± 0.69 1.65 ± 0.80
12 weeks 0.78 ± 0.42 0.85 ± 0.53 1.27 ± 0.78
24 weeks 0.93 ± 0.27 0.85 ± 0.66 1.31 ± 0.79

Sleep latency Baseline 2.37 ± 0.84 2.26 ± 1.02 2.42 ± 0.95
12 weeks 1.67 ± 1.11 1.19 ± 0.88 1.88 ± 0.95
24 weeks 1.44 ± 0.75 1.37 ± 0.93 1.92 ± 0.89

Sleep duration Baseline 2.04 ± 1.06 1.96 ± 0.81 2.00 ± 0.94
12 weeks 1.00 ± 0.78 1.11 ± 1.16 1.77 ± 0.91
24 weeks 1.04 ± 0.71 1.07 ± 0.92 1.65 ± 0.94

Habitual sleep efficiency Baseline 2.15 ± 1.06 1.85 ± 1.13 1.65 ± 1.23
12 weeks 0.96 ± 0.90 0.85 ± 1.1 1.50 ± 1.21
24 weeks 0.89 ± 0.89 0.74 ± 0.98 1.58 ± 1.17

Sleep disturbances Baseline 1.48 ± 0.58 1.70 ± 0.61 1.58 ± 0.58
12 weeks 1.00 ± 0.56 1.07 ± 0.62 1.23 ± 0.59
24 weeks 1.15 ± 0.53 1.15 ± 0.53 1.23 ± 0.51

Sleep medication use Baseline 1.41 ± 1.45 0.93 ± 1.39 1.15 ± 1.38
12 weeks 1.70 ± 1.46 1.89 ± 1.34 2.19 ± 1.20
24 weeks 1.56 ± 1.42 1.74 ± 1.40 1.96 ± 1.25

Daytime dysfunction Baseline 2.22 ± 0.75 2.04 ± 0.85 2.12 ± 0.91
12 weeks 1.07 ± 0.62 1.11 ± 0.75 1.54 ± 0.65
24 weeks 1.11 ± 0.70 1.11 ± 0.89 1.38 ± 0.70

Data are presented as mean ± standard deviation. CST: craniosacral therapy; PSQI: Pitts

Table 4
Tukey’s post hoc comparisons for sleep quality: between-groups differences.

Treatment PSQI global at 12 weeks (MD [P value])

Bowen Static touch SEP

CST –0.15 (0.999) 3.20 (0.037) 1.64 (0.81
Bowen � 3.35 (0.023) 1.78 (0.71
Static touch � � –1.56 (0.8

CST: craniosacral therapy; MD: mean difference; PSQI: Pittsburgh Sleep Quality Index; S
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3.1. Sleep quality

The results demonstrated significant interactions for PSQI glo-
bal (overall sleep quality) (P < 0.001), subjective sleep quality
(P = 0.002), sleep duration (P = 0.003) and habitual sleep efficiency
(P < 0.001) between baseline and the 12th and 24th weeks of the
intervention (Table 3).

Tukey’s post hoc test showed that significant differences in the
mean PSQI global scores were present in the CST group vs static
touch (P = 0.037, Cohen’s d = 0.95) and Bowen therapy vs static
touch (P = 0.023, Cohen’s d = 0.99) at 12 weeks. However, there
were no differences between the groups at 24 weeks (Table 4).
The post hoc test for PSQI subdomains showed no significant dif-
ference across the groups.
3.2. PPT

Table 5 reports the results of repeated measures ANOVA (group
interactions) for PPT and post hoc comparisons for group interac-
tions. The results demonstrated significant group interactions for
PPT total (average PPT of all the 18 tender points) (P < 0.001) and
the number of tender points (P = 0.033).

Tukey’s post hoc comparisons (Table 5) showed a significant
difference in the mean PPT total scores in Bowen therapy group
vs static touch group (P = 0.002, Cohen’s d = 1.42) and SEP group
(n = 26) SEP (n = 28) Time � group interaction

Mean square F P value Partial eta squared

7 11.68 ± 3.28 38.60 11.50 < 0.001 0.25
6 9.82 ± 3.03
1 7.96 ± 3.13

1.75 ± 0.70 1.08 4.13 0.002 0.11
1.11 ± 0.42
0.93 ± 0.60
2.29 ± 0.94 0.76 1.64 0.144 0.05
1.82 ± 0.95
1.75 ± 0.80
1.71 ± 0.98 1.57 3.83 < 0.001 0.10
1.46 ± 0.79
1.07 ± 0.60
1.46 ± 1.23 2.75 4.40 < 0.001 0.11
0.93 ± 1.15
0.64 ± 0.95
1.32 ± 0.48 0.21 1.09 0.367 0.03
1.04 ± 0.33
1.07 ± 0.38
1.29 ± 1.51 1.64 1.34 0.248 0.04
2.25 ± 1.32
1.54 ± 1.50
1.86 ± 0.89 0.61 1.45 0.209 0.04
1.21 ± 0.83
0.96 ± 0.74

burgh Sleep Quality Index; SEP: standard exercise program.

PSQI global at 24 weeks (MD [P value])

Bowen Static touch SEP

6) –0.07 (0.999) 2.93 (0.091) –0.15 (0.999)
9) � 3.00 (0.074) –0.07 (0.999)
64) � � –3.07 (0.055)

EP: standard exercise program. �: no value.



Table 5
Repeated measures analysis of variance for PPT: group interactions and post hoc comparisons for group interactions.

Variable Group interactions Post hoc comparisons for group interactions

Mean square F P value Partial eta squared CST vs static touch Bowen vs static touch SEP vs static touch

MD ± SE P value MD ± SE P value MD ± SE P value

PPT total 7.28 6.83 < 0. 001 0.26 0.57 ± 0.23 0.067 0.84 ± 0.23 0. 002 1.01 ± 0.24 < 0.001
TEP 38.30 3.12 0.033 0.14 –0.94 ± 0.77 0.640 –1.77 ± 0.77 0.123 –2.27 ± 0.81 0.043

CST: craniosacral therapy; MD: mean difference; PPT: pressure pain threshold; SE: standard error; SEP: standard exercise program; TEP: number of tender points.

Table 6
Repeated measures analysis of variance for quality of life: time � group interactions.

FIQR Time point CST (n = 27) Bowen (n = 27) Static touch (n = 26) SEP (n = 28) Time � group interaction

Mean square F P value Partial eta squared

Total score Baseline 65.33 ± 17.28 61.07 ± 16.50 59.65 ± 20.93 60.18 ± 13.56 626.00 5.79 < 0.001 0.14
12 weeks 42.59 ± 17.97 34.59 ± 19.29 50.38 ± 22.58 45.75 ± 18.51
24 weeks 35.70 ± 16.88 33.48 ± 19.99 45.88 ± 20.74 34.21 ± 16.72

Function score Baseline 52.74 ± 17.13 49.56 ± 21.29 48.96 ± 23.72 49.32 ± 16.88 446.00 3.71 0.003 0.10
12 weeks 35.70 ± 16.98 28.22 ± 20.61 42.38 ± 23.33 38.71 ± 19.12
24 weeks 29.81 ± 16.79 26.74 ± 20.43 37.65 ± 21.85 28.25 ± 17.62

Overall impact score Baseline 15.00 ± 4.60 13.33 ± 4.32 13.08 ± 5.75 13.86 ± 3.54 43.50 3.88 0.001 0.10
12 weeks 9.15 ± 4.48 6.89 ± 5.40 10.81 ± 5.58 9.11 ± 4.85
24 weeks 6.70 ± 4.23 7.33 ± 5.52 9.54 ± 4.69 6.39 ± 4.82

Symptoms total score Baseline 65.56 ± 18.12 62.48 ± 14.13 60.50 ± 19.19 59.71 ± 13.45 512.70 5.19 < 0.001 0.13
12 weeks 43.19 ± 19.54 38.26 ± 19.52 51.38 ± 22.30 47.57 ± 17.68
24 weeks 38.07 ± 16.81 35.19 ± 17.69 47.62 ± 20.44 36.61 ± 15.00

Data are presented as mean ± standard deviation. CST: craniosacral therapy; FIQR: Revised Fibromyalgia Impact Questionnaire; SEP: standard exercise program.

Table 7
Repeated measures analysis of variance for other outcomes: time � group interactions.

Outcome Time
point

CST (n = 27) Bowen
(n = 27)

Static touch
(n = 26)

SEP (n = 28) Time � group interaction

Mean
square

F P
value

Partial eta
squared

PROMIS-PF score Baseline 29.19 ± 7.18 34.37 ± 6.63 31.81 ± 7.99 33.04 ± 6.25 45.70 3.28 0.007 0.09
12 weeks 33.07 ± 7.27 38.11 ± 7.81 32.38 ± 8.29 35.86 ± 6.11
24 weeks 36.19 ± 7.34 39.11 ± 8.47 33.38 ± 8.09 38.46 ± 5.52

MAF score Baseline 37.30 ± 7.00 35.81 ± 7.54 33.88 ± 9.91 33.86 ± 7.49 211.20 5.38 <
0.001

0.13
12 weeks 25.93 ± 9.15 22.15 ± 9.16 30.08 ± 8.60 26.57 ± 9.09
24 weeks 19.52 ± 9.72 20.74 ± 9.71 26.27 ± 7.58 21.36 ± 9.74

PCS score Baseline 33.44 ± 13.86 33.37 ± 10.90 28.77 ± 12.33 28.14 ± 12.30 144.00 3.00 0.009 0.08
12 weeks 21.00 ± 10.94 21.22 ± 10.97 23.65 ± 11.54 20.54 ± 9.56
24 weeks 16.37 ± 8.60 19.07 ± 11.75 20.88 ± 11.03 14.79 ± 12.15

TSK score Baseline 44.00 ± 10.00 42.37 ± 6.97 41.85 ± 8.85 39.96 ± 7.59 11.40 0.68 0.648 0.02
12 weeks 38.56 ± 6.48 38.74 ± 8.13 38.08 ± 6.59 37.07 ± 6.63
24 weeks 36.59 ± 7.00 36.78 ± 7.70 35.92 ± 7.01 34.96 ± 7.53

PANAS-positive affect
score

Baseline 25.78 ± 7.99 27.48 ± 6.76 27.08 ± 8.55 28.86 ± 8.55 56.80 2.18 0.055 0.06
12 weeks 29.48 ± 8.16 32.48 ± 6.52 29.50 ± 6.31 29.07 ± 8.05
24 weeks 29.67 ± 7.91 32.52 ± 7.34 30.77 ± 6.73 34.32 ± 6.86

PANAS-negative affect
score

Baseline 33.15 ± 9.15 28.15 ± 9.07 24.96 ± 8.19 26.96 ± 8.45 69.60 2.76 0.017 0.07
12 weeks 26.56 ± 8.64 21.81 ± 9.25 22.00 ± 7.75 22.54 ± 6.57
24 weeks 23.63 ± 7.44 21.59 ± 8.20 22.69 ± 6.60 21.68 ± 8.22

Data are presented as mean ± standard deviation. CST: craniosacral therapy; MAF: Multidimensional Assessment of Fatigue; PCS: Pain Catastrophizing Scale; PROMIS-PF:
Patient-Reported Outcomes Measurement Information System–Physical Function- Short-Form; PANAS: Positive and Negative Affect Schedule. SEP: standard exercise pro-
gram; TSK: Tampa Scale for Kinesiophobia;
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vs static touch group (P < 0.001, Cohen’s d = 1.69), with no signif-
icant change between CST group and the static touch group
(P = 0.067). These findings were evident at 12 weeks but not at
24 weeks in between-group post hoc comparisons. The SEP
showed significant group interaction in the number of tender
points compared to static touch group (P = 0.043, Cohen’s d = 1.12).
3.3. Quality of life and fibromyalgia impact

The repeated measures ANOVA demonstrated a statistically sig-
nificant difference in the mean scores of FIQR total (P < 0.001) and
its subdomains across the time-group interaction (Table 6). The
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post hoc comparison for the time-group interaction denoted no
significant difference in mean FIQR scores between the groups at
the 12th and 24th weeks.
3.4. Other outcomes

The repeated measures ANOVA demonstrated statistically sig-
nificant time-group interactions in the mean scores of PROMIS-PF
(P = 0.007), MAF (P < 0.001), PCS (P = 0.009) and PANAS negative
affect (P = 0.017) (Table 7). However, in post hoc comparisons,
no significant difference was detected in mean scores of any out-
come between the groups at the 12th and 24th weeks.
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3.5. Adverse events and exercise adherence

No serious adverse events were noted in any treatment group
throughout the study. However, 2 participants from the CST group
and 2 from the Bowen therapy group experienced a mild increase
in pain and tiredness for one day after the therapy. One participant
from the static touch group felt mild disorientation after the treat-
ment. Ten participants from the SEP group experienced soreness
after doing the exercises.

The participants in all 4 groups had an exercise adherence of
more than 70% (86.90% in CST, 81.90% in Bowen therapy, 72.50%
in static touch and 83.40% in SEP).
4. Discussion

The current study aimed to determine the effectiveness of CST,
Bowen therapy, static touch and SEP on sleep quality in FMS partic-
ipants with disturbed sleep.

At the end of 12 weeks of intervention, the CST and Bowen ther-
apy groups demonstrated significant improvement in global sleep
quality compared to static touch. The amount of improvement
was 3.20 points in the CST group and 3.35 points in the Bowen
therapy group. This change of three or more has been established
as the MCID in previous studies involving participants with insom-
nia [72] and chronic low back pain [73].

The improvement in sleep quality in both groups compared to
static touch may be due to the alteration of the craniosacral
rhythm [29] in the CST group and muscle tension [33] in the
Bowen therapy group. Notably, the static touch control did not
involve any intention to modify or alter the structures beneath
the contact points. In addition, CST and Bowen therapy used a C-
tactile touch compared to the non-C-tactile touch in the static
touch group. C-tactile touch stimulates the slow unmyelinated C-
tactile fibers, which respond to low force, slow velocity (1–
10 cm/s), and skin temperature touch [74]. This C-tactile (affective)
touch is supposed to influence the limbic system, mainly the insu-
lar cortex, which modulates sensory, emotional, motivational and
cognitive functions, thus influencing sleep in FMS [75,76]. C-
tactile touch is found to be superior in producing positive affect
and reducing stress than a static touch (non-C-tactile touch) [77].
This suggests that a structured, educated touch is required to dis-
tinguish its effects from the effects of human touch.

Twenty-three participants in the CST group volunteered to
report findings such as frequency of feelings of negativity, fre-
quency of panic attacks, and perceived confidence level, as opposed
to 20 in the Bowen group, 15 in the SEP, and 9 in the static touch
group. The PANAS negative affect scores at baseline were higher in
the CST (33.15) and Bowen therapy (28.15) groups than those in
the static touch (24.96) and SEP (26.96) groups (Table 7). This
could also have resulted in a greater reduction in the PANAS neg-
ative affect in the CST and Bowen therapy participants, thus influ-
encing sleep. The within-group changes for the other psychological
domains (PCS and TSK) were greater in the CST group compared to
the Bowen therapy and SEP groups (Table 7). This suggests that CST
may be preferred over Bowen therapy when the participants have
associated psychological symptoms.

CST improved the mean sleep latency by 21.20 min, duration by
93.60 min and efficiency by 19.39%. Also, 14.81% of the CST partic-
ipants reduced the medicine dosage by half, and 40.74% stopped
using the medicines by the end of the 24-week study. Bowen ther-
apy improved the mean sleep latency by 23.72 min, duration by
70.20 min and efficiency by 14.85%. Moreover, 11.11% of the partic-
ipants reduced their medicine dosage by half, and 44.44% stopped
using medicines by the end of the 24-week study. Both groups
achieved the MCID for sleep duration (� 40 min) and efficiency
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(� 5%) [78] at 12 and 24 weeks from baseline, with CST demon-
strating superior effects to Bowen therapy.

The current study’s findings on the effectiveness of CST and
Bowen therapy align with previous studies [79,80]. In the present
study, therapy was given once a week for 12 weeks. Moreover,
our study had a manual placebo group. This suggests that the ben-
eficial effects of CST and Bowen therapy on sleep quality in FMS
sufferers can be obtained within only 12 weeks.

The SEP group did not demonstrate any between-group
improvement in sleep and did not achieve MCID at 12 weeks.
The reason could be the protocol’s semi-supervised (6 supervised
sessions) nature and short duration of time (12 weeks). This find-
ing is supported by a study in 2015 that concluded that supervised
aerobic exercises performed twice a week for 24 weeks resulted in
autonomic modulation [81]. In the current study, MCID was
reached at 24 weeks. This suggests that exercises need to be per-
formed regularly over a long period (at least 24 weeks) to achieve
clinical improvement.

At the end of 24 weeks, the groups had no significant differ-
ences in the mean PSQI global scores. This could be because, after
12 weeks, all group participants performed the same exercises.
Adding the exercises might have resulted in a similar improvement
in sleep quality, reducing the variation across treatment groups.
Though the sleep quality did not vary significantly across groups
at 24 weeks (Table 4), the improved mean PSQI global scores at
12 weeks (8.19 in the CST group, and 8.04 in the Bowen therapy
group) persisted through week 24 (8.11 in the CST group, and
8.04 in the Bowen therapy group) (Table 3). This showed that the
improvements obtained from the manual therapy intervention
could be retained by performing the SEP.

The present study showed significant differences in the mean
PPT total score between Bowen therapy and static touch and SEP
and static touch at 12 weeks. The between-group difference in
PPT total score in both the groups (1.10 in the Bowen therapy
group, and 1.20 in the SEP group) at 12 weeks reached the minimal
detectable change of 0.45–1.13 [82]. There were no between-group
differences in the total number of tender points at a specific time
point. These findings indicate that the number of tender points
may not be as sensitive to change following the interventions as
the PPT (pain threshold) values at these points [83].

There were no significant between-group differences in the
mean scores of the FIQR total and its subdomains. The reason could
be that, according to Bennet et al. [84], FIQR is sensitive to change
in symptomatology of FMS and has been shown to be a more
responsive measure of participant-perceived improvement than
changes in pain intensity, tender point count, and total tender
point pain. All the manual intervention groups, including the pla-
cebo group, made use of touch. Evidence has shown that touch
influences the physical, emotional, intellectual and behavioral
attributes of individuals [35–37]. It is also believed to lower stress
[38]. Moreover, participants in all the groups received standard
medical care. Thus, the interventions’ effects and standard care
might have contributed to an improvement in the FIQR scores in
all the groups.

The study demonstrated significant time-group interaction for
physical function (PROMIS-PF), fatigue (MAF), pain catastrophizing
(PCS) and negative affect (PANAS negative). However, no between-
group differences were evident. FMS participants also have emo-
tional dysfunction in addition to physical symptoms such as pain,
fatigue and sleep problems [85,86]. A possible reason for the
insignificant differences between the groups could be that the
same therapist treated the participants in all the groups. Therefore,
the therapist-participant interaction [87] and motivational concor-
dance [88] might have affected the treatment outcomes and adher-
ence. In addition, all the participants received standard medical
care, which also might have influenced the outcomes.
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The exercise adherence in all the groups was good (> 70%). This
could be due to our combined exercise protocol, which focused on
participant-dependent initiation and progression of the exercises
along with exercise videos and regular follow-ups. These factors
could have led to better tolerance of the exercises among all the
participants. These findings are supported by a recent review in
2022 which suggested that exercises should begin and progress at
an intensity based on the participants’ symptoms and capacity [89].

This is the first study to determine the effectiveness of CST,
Bowen therapy and exercises against a touch-based placebo group
on sleep quality in FMS. Participants in all groups demonstrated
good adherence to the exercises. This indicated better tolerance
to our exercise protocol. This is the first study to evaluate the
effects of interventions on the physical and psychological compo-
nents of FMS. The study protocol was designed to implement man-
ual therapy procedures in the short term and exercises in the long
term, thus decreasing therapist dependency and encouraging self-
efficacy. The limitations of the study were that the study was local-
ized to a single geographic location involving an urban population.
The blinding of the assessor, therapist and the participants was not
possible.

The current study suggests that manual therapies such as CST
and Bowen therapy are safe and can be readily implemented in
clinical settings along with standard care. Educated touch involv-
ing a standard protocol is more effective in influencing FMS symp-
toms than touch. CST may be preferable over Bowen therapy when
participants have associated psychological symptoms. These ther-
apies can be utilized to improve sleep and several features of
FMS in the short term. They can be integrated with different exer-
cise types for further medium- and long-term improvements. For
those who prefer to not use these manual therapy techniques,
exercises can be used to achieve similar effects, but they require
a longer time-scale to attain beneficial effects (�24 weeks). Com-
bined exercises with participant-tailored exercise protocols are
better tolerated by FMS participants.

Future studies can be conducted to determine the effect of ther-
apies on outcomes such as polysomnography, heart rate variability,
and markers such as melatonin, serotonin, endorphins and oxida-
tive stress enzymes. The use of ‘‘booster doses” of CST/Bowen ther-
apy can be evaluated to understand strategies for maintaining the
beneficial effects of these therapies over the long-term. The cost-
effectiveness of these therapies versus exercises can be evaluated
in future trials. Future studies can also use standard medical care
as a control group.

5. Conclusion

Twelveweeks of CST and Bowen therapy improved sleep quality,
and Bowen therapy and an SEP improved pain threshold in FMS
participants. These improvements were retained for an additional
12 weeks by adding exercises. CST and Bowen therapy are treat-
ment options that can improve sleep and reduce pain. Exercises
can be used as an independent intervention and maintenance pro-
gram followingmanual therapies alongwith standardmedical care.

Funding

This research did not receive any funding.

Credit authorship contribution statement

Reepa Avichal Ughreja: Conceptualization, Methodology, Data
curation, Investigation, Formal analysis. Prem Venkatesan:
Conceptualization, Methodology, Validation, Supervision,
Writing – review & editing. Dharmanand Balebail Gopalakrishna:
9

Conceptualization, Methodology, Investigation, Writing – review &
editing. Yogesh Preet Singh: Conceptualization, Methodology,
Validation, Supervision, Writing – review & editing. Vani Lakshmi
R: Methodology, Formal analysis, Writing – review & editing.

Acknowledgments

The authors would like to thank Manipal Hospital, Bangalore,
and the participants for their support during the study.

Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.joim.2024.06.003.

References

[1] Goldenberg DL. Diagnosis and differential diagnosis of fibromyalgia. Am J Med
2009;122(12 Suppl.):S14–21.

[2] Marques AP, Santo A de S do E, Berssaneti AA, Matsutani LA, Yuan SLK.
Prevalence of fibromyalgia: literature review update. Rev Bras Reumatol Engl
Ed 2017;57(4):356–63.

[3] Heidari F, Afshari M, Moosazadeh M. Prevalence of fibromyalgia in general
population and patients, a systematic review and meta-analysis. Rheumatol
Int 2017;37(9):1527–39.

[4] Cabo-Meseguer A, Cerdá-Olmedo G, Trillo-Mata JL. Fibromyalgia: prevalence,
epidemiologic profiles and economic costs. Med Clínica 2017;149(10):441–8.

[5] Kumar P, Alok R, Das SK, Srivastava R, Agarwal GG. Distribution of
rheumatological diseases in rural and urban areas: an adapted COPCORD
stage I phase III survey of Lucknow district in north India. Int J Rheum Dis
2018;21(11):1894–9.

[6] Paul BJ, Rahim AA, Bina T, Thekkekara RJ. Prevalence and factors related to
rheumatic musculoskeletal disorders in rural south India: WHO-ILAR-
COPCORD-BJD India Calicut study. Int J Rheum Dis 2013;16(4):392–7.

[7] Queiroz LP. Worldwide epidemiology of fibromyalgia topical collection on
fibromyalgia. Curr Pain Headache Rep 2013;17(8):356.

[8] Spaeth M. Epidemiology, costs, and the economic burden of fibromyalgia.
Arthritis Res Ther 2009;11(3):117.

[9] Clauw DJ. Fibromyalgia: a clinical review. JAMA 2014;311(15):1547–55.
[10] D’onghia M, Ciaffi J, Ruscitti P, Cipriani P, Giacomelli R, Ablin JN, et al. The

economic burden of fibromyalgia: a systematic literature review. Semin
Arthritis Rheum 2022;56:152060.

[11] Bigatti SM, Hernandez AM, Cronan TA, Rand KL. Sleep disturbances in
fibromyalgia syndrome: relationship to pain and depression. Arthritis
Rheum 2008;59(7):961–7.

[12] Diaz-Piedra C, Di Stasi LL, Baldwin CM, Buela-Casal G, Catena A. Sleep
disturbances of adult women suffering from fibromyalgia: a systematic review
of observational studies. Sleep Med Rev 2015;21:86–99.

[13] Nijs J, Loggia ML, Polli A, Moens M, Huysmans E, Goudman L, et al. Sleep
disturbances and severe stress as glial activators: key targets for treating
central sensitization in chronic pain patients? Expert Opin Ther Targets
2017;21(8):817–26.

[14] Choy EHS. The role of sleep in pain and fibromyalgia. Nat Rev Rheumatol
2015;11(9):513–20.

[15] Moldofsky H. The significance of dysfunctions of the sleeping/waking brain to
the pathogenesis and treatment of fibromyalgia syndrome. Rheum Dis Clin
North Am 2009;35(2):275–83.

[16] Lawson K. Sleep dysfunction in fibromyalgia and therapeutic approach
options. OBM Neurobiol 2020;4(1):16.

[17] Macfarlane GJ, Kronisch C, Dean LE, Atzeni F, Häuser W, Flub E, et al. EULAR
revised recommendations for the management of fibromyalgia. Ann Rheum
Dis 2017;76(2):318–28.

[18] Sarzi-Puttini P, Giorgi V, Marotto D, Atzeni F. Fibromyalgia: an update on
clinical characteristics, aetiopathogenesis and treatment. Nat Rev Rheumatol
2020;16(11):645–60.

[19] Mohabbat AB, Mahapatra S, Jenkins SM, Bauer BA, Vincent A, Wahner-Roedler
DL. Use of complementary and integrative therapies by fibromyalgia patients:
a 14-year follow-up study. Mayo Clin Proc Innov Qual Outcomes 2019;3
(4):418–28.

[20] Pfalzgraf AR, Lobo CP, Giannetti V, Jones KD. Use of complementary and
alternative medicine in fibromyalgia: results of an online survey. Pain Manag
Nurs 2020;21(6):516–22.

[21] Kia S, Choy E. Update on treatment guideline in fibromyalgia syndrome with
focus on pharmacology. Biomedicines 2017;5(2):20.

https://doi.org/10.1016/j.joim.2024.06.003
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0005
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0005
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0010
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0010
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0010
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0015
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0015
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0015
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0020
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0020
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0025
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0025
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0025
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0025
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0030
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0030
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0030
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0035
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0035
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0040
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0040
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0045
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0050
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0050
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0050
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0055
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0055
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0055
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0060
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0060
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0060
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0065
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0065
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0065
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0065
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0070
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0070
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0075
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0075
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0075
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0080
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0080
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0085
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0085
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0085
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0090
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0090
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0090
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0095
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0095
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0095
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0095
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0100
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0100
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0100
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0105
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0105


R. Avichal Ughreja, P. Venkatesan, D. Balebail Gopalakrishna et al. Journal of Integrative Medicine xxx (xxxx) xxx
[22] Crofford LJ, Appleton BE. Complementary and alternative therapies for
fibromyalgia. Curr Rheumatol Rep 2001;3(2):147–56.

[23] Lauche R, Cramer H, Häuser W, Dobos G, Langhorst J. A systematic overview of
reviews for complementary and alternative therapies in the treatment of the
fibromyalgia syndrome. Evid Based Complement Altern Med
2015;2015:610615.

[24] Langhorst J, Heldmann P, Henningsen P, Kopke K, Krumbein L, Lucius H, et al.
Complementary and alternative procedures for fibromyalgia syndrome:
updated guidelines 2017 and overview of systematic review articles.
Schmerz 2017;31(3):289–95.

[25] Mist S, Firestone K, Jones KD. Complementary and alternative exercise for
fibromyalgia: a meta-analysis. J Pain Res 2013;6:247–60.

[26] Kocyigit BF, Sagtaganov Z, Yessirkepov M, Akyol A. Assessment of
complementary and alternative medicine methods in the management of
ankylosing spondylitis, rheumatoid arthritis, and fibromyalgia syndrome.
Rheumatol Int 2023;43(4):617–25.

[27] Bidonde J, Busch A, Bath B, Milosavljevic S. Exercise for adults with
fibromyalgia: an umbrella systematic review with synthesis of best
evidence. Curr Rheumatol Rev 2014;10(1):45–79.

[28] Prabhakar A, Kaiser JM, Novitch MB, Cornett EM, Urman RD, Kaye AD. The role
of complementary and alternative medicine treatments in fibromyalgia: a
comprehensive review. Curr Rheumatol Rep 2019;21(5):14.

[29] Upledger JE. Craniosacral therapy: what it is, how it works. Berkeley,
California, USA: North Atlantic Books; 2008.

[30] Haller H, Lauche R, Sundberg T, Dobos G, Cramer H. Craniosacral therapy for
chronic pain: a systematic review and meta-analysis of randomized controlled
trials. BMC Musculoskelet Disord 2019;21(1):1.

[31] Wilks J, Knight I. Using the Bowen technique to address complex and common
conditions. London and Philadelphia: Singing Dragon; 2014.

[32] Shapiro G. The Bowen technique for pain relief. Posit Heal 2004;106:48.
[33] Wilks J. The Bowen technique-mechanisms for action. J Aust Tradit Soc

2013;19(1):33–5.
[34] Hansen C, Taylor-Piliae RE. What is Bowenwork�? a systematic review.

J Altern Complement Med 2011;17(11):1001–6.
[35] Jönsson EH, Kotilahti K, Heiskala J, Wasling HB, Olausson H, Croy I, et al.

Affective and non-affective touch evoke differential brain responses in
2-month-old infants. Neuroimage 2018;169:162–71.

[36] Wilbarger J, Gunnar M, Schneider M, Pollak S. Sensory processing in
internationally adopted, post-institutionalized children. J Child Psychol
Psychiatry Allied Discip 2010;51(10):1105–14.

[37] Maclean K. The impact of institutionalization on child development. Dev
Psychopathol 2003;15(4):853–84.

[38] Harris SJ, Papathanassoglou EDE, Gee M, Hampshaw SM, Lindgren L, Haywood
A. Interpersonal touch interventions for patients in intensive care: a design-
oriented realist review. Nurs Open 2019;6(2):216–35.

[39] Thieme K, Mathys M, Turk DC. Evidenced-based guidelines on the treatment of
fibromyalgia patients: are they consistent and if not, why not? Have effective
psychological treatments been overlooked? J Pain 2017;18(7):747–56.

[40] Lopresti AL, Hood SD, Drummond PD. A review of lifestyle factors that
contribute to important pathways associated with major depression: diet,
sleep and exercise. J Affect Disord 2013;148(1):12–27.

[41] Scheef L, Jankowski J, Daamen M, Weyer G, Klingenberg M, Renner J, et al. An
fMRI study on the acute effects of exercise on pain processing in trained
athletes. Pain 2012;153(8):1702–14.

[42] Puetz TW. Physical activity and feelings of energy and fatigue. Sport Med
2006;36(9):767–80.

[43] Moylan S, Eyre HA, Maes M, Baune BT, Jacka FN, Berk M. Exercising the worry
away: how inflammation, oxidative and nitrogen stress mediates the
beneficial effect of physical activity on anxiety disorder symptoms and
behaviours. Neurosci Biobehav Rev 2013;37(4):573–84.

[44] Klaperski S, von Dawans B, Heinrichs M, Fuchs R. Effects of a 12-week
endurance training program on the physiological response to psychosocial
stress in men: a randomized controlled trial. J Behav Med 2014;37
(6):1118–33.

[45] Andrade A, Dominski FH, Sieczkowska SM. What we already know about the
effects of exercise in patients with fibromyalgia: an umbrella review. Semin
Arthritis Rheum 2020;50(6):1465–80.

[46] Kundakci B, Kaur J, Goh S li, Hall M, Doherty M, Zhang W, et al. Efficacy of
nonpharmacological interventions for individual features of fibromyalgia: a
systematic review and meta-analysis of randomised controlled trials. Pain
2022;163(8):1432–45.

[47] Estévez-López F, Maestre-Cascales C, Russell D, Álvarez-Gallardo IC,
Rodriguez-Ayllon M, Hughes CM, et al. Effectiveness of exercise on fatigue
and sleep quality in fibromyalgia: a systematic review and meta-analysis of
randomized trials. Arch Phys Med Rehabil 2021;102(4):752–61.

[48] Rizzi M, Radovanovic D, Santus P, Airoldi A, Frassanito F, Vanni S, et al.
Influence of autonomic nervous system dysfunction in the genesis of sleep
disorders in fibromyalgia patients. Clin Exp Rheumatol 2017;35(3):74–80.

[49] Tobaldini E, Nobili L, Strada S, Casali KR, Braghiroli A, Montano N. Heart rate
variability in normal and pathological sleep. Front Physiol 2013;4:294.

[50] Zoccoli G, Amici R. Sleep and autonomic nervous system. Curr Opin Physiol
2020;15:128–33.

[51] Girsberger W, Bänziger U, Lingg G, Lothaller H, Endler PC. Heart rate variability
and the influence of craniosacral therapy on autonomous nervous system
regulation in persons with subjective discomforts: a pilot study. J Integr Med
2014;12(3):156–61.
10
[52] Whitaker JA, Gilliam PP, Seba DB. The original Bowen technique—a gentle
hands on healing method that effects automatic nervous system as measured
by heart rate variability and clinical assessment. American Academy of
Environmental Medicine 32nd Annual Conference. California, 1997.

[53] Andrade A, Vilarino GT, Serafim TT, Pereira Júnior AA, de Souza CA,
Sieczkowska SM. Modulation of autonomic function by physical exercise in
patients with fibromyalgia syndrome: a systematic review. PM R 2019;11
(10):1121–31.

[54] Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Häuser W, Katz RL, et al.
2016 revisions to the 2010/2011 fibromyalgia diagnostic criteria. Semin
Arthritis Rheum 2016;46(3):319–29.

[55] Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep
quality index: a new instrument for psychiatric practice and research.
Psychiatry Res 1989;28(2):193–213.

[56] Ughreja RA, Venkatesan P, Gopalakrishna DB, Singh YP. Effectiveness of
craniosacral therapy, Bowen therapy, static touch, and standard exercise
program on sleep quality in fibromyalgia syndrome: a protocol for a
randomized controlled trial. Eur J Integr Med 2023;60:102254.

[57] Chu AHY, Ng SHX, Koh D, Müller-Riemenschneider F, Brucki S. Reliability and
validity of the self- and interviewer-administered versions of the global
physical activity questionnaire (GPAQ). PLoS One 2015;10(9):e0136944.

[58] Upledger JE. Your inner physician and you : craniosacral therapy and
somatoemotional release. Berkeley, California, USA: North Atlantic Books;
1997.

[59] Upledger JE, Vredevoogd JD. Craniosacral therapy. Seattle, WA, USA: Eastland
Press; 1983.

[60] Upledger JE. Craniosacral therapy II: beyond the dura. Seattle: Eastland Press;
1987.

[61] International School of Bowen Therapy. ISBT-Bowen therapy: foundation
course. (2005)[2023-05-17]. https://www.bowen-therapy.com/foundation-
course/.

[62] Pescatello LS, Arena R, Riebe D, Thompso PD. ACSM’s guidelines for exercise
testing and prescription. 9th ed. Philadelphia: Lippincott Williams and
Wilkins; 2014.

[63] Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL,
et al. The American college of rheumatology 1990 criteria for the classification
of fibromyalgia. Report of the multicenter criteria committee. Arthritis Rheum
1990;33(2):160–72.

[64] Bennett RM, Friend R, Jones KD, Ward R, Han BK, Ross RL. The revised
fibromyalgia impact questionnaire (FIQR): validation and psychometric
properties. Arthritis Res Ther 2009;11(4):R120.

[65] Merriwether EN, Rakel BA, Zimmerman MB, Dailey DL, Vance CGT, Darghosian
L, et al. Reliability and construct validity of the patient-reported outcomes
measurement information system (PROMIS) instruments in women with
fibromyalgia. Pain Med (United States) 2017;18(8):1485–95.

[66] Whitehead L. The measurement of fatigue in chronic illness: a systematic
review of unidimensional and multidimensional fatigue measures. J Pain
Symptom Manage 2009;37(1):107–28.

[67] Sullivan MJL, Bishop SR, Pivik J. The Pain Catastrophizing Scale: development
and validation. Psychol Assess 1995;7(4):524–32.

[68] Burwinkle T, Robinson JP, Turk DC. Fear of movement: factor structure of the
Tampa scale of kinesiophobia in patients with fibromyalgia syndrome. J Pain
2005;6(6):384–91.

[69] Watson D, Clark LA, Tellegen A. Development and validation of brief measures
of positive and negative affect: the PANAS scales. J Pers Soc Psychol 1988;54
(6):1063–70.

[70] Diggle PJ, Heagerty PJ, Liang K-Y, Zeger SL. Analysis of longitudinal data. 2nd
ed. New York: Oxford University Press; 2002.

[71] Martínez MP, Miró E, Sánchez AI, Díaz-Piedra C, Cáliz R, Vlaeyen JWS, et al.
Cognitive-behavioral therapy for insomnia and sleep hygiene in fibromyalgia:
a randomized controlled trial. J Behav Med 2014;37(4):683–97.

[72] Hughes CM, McCullough CA, Bradbury I, Boyde C, Hume D, Yuan J, et al.
Acupuncture and reflexology for insomnia: a feasibility study. Acupunct Med
2009;27(4):163–8.

[73] Eadie J, Van DeWater AT, Lonsdale C, Tully MA, Van Mechelen W, Boreham CA,
et al. Physiotherapy for sleep disturbance in people with chronic low back
pain: results of a feasibility randomized controlled trial. Arch Phys Med
Rehabil 2013;94(11):2083–92.

[74] Ackerley R, Backlund Wasling H, Liljencrantz J, Olausson H, Johnson RD,
Wessberg J. Human C-tactile afferents are tuned to the temperature of a skin-
stroking caress. J Neurosci 2014;34(8):2879–83.

[75] Vallbo ÅB, Olausson H, Wessberg J. Unmyelinated afferents constitute a second
system coding tactile stimuli of the human hairy skin. J Neurophysiol 1999;81
(6):2753–63.

[76] McGlone F, Wessberg J, Olausson H. Discriminative and affective touch:
sensing and feeling. Neuron 2014;82(4):737–55.

[77] Kidd T, Devine SL, Walker SC. Affective touch and regulation of stress
responses. Health Psychol Rev 2023;17(1):60–77.

[78] Papaconstantinou E, Cancelliere C, Verville L, Wong JJ, Connell G, Yu H, et al.
Effectiveness of non-pharmacological interventions on sleep characteristics
among adults with musculoskeletal pain and a comorbid sleep problem: a
systematic review. Chiropr Man Ther 2021;29(1):23.

[79] Matarán-Peñarrocha GA, Castro-Sánchez AM, García GC, Moreno-Lorenzo C,
Carreño TP, Zafra MDO. Influence of craniosacral therapy on anxiety,
depression and quality of life in patients with fibromyalgia. Evid Based
Complement Alternat Med 2011;2011:178769.

http://refhub.elsevier.com/S2095-4964(24)00339-X/h0110
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0110
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0115
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0115
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0115
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0115
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0120
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0120
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0120
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0120
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0125
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0125
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0130
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0130
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0130
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0130
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0135
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0135
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0135
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0140
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0140
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0140
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0145
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0145
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0150
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0150
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0150
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0155
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0155
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0160
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0165
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0165
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0170
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0170
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0170
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0175
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0175
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0175
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0180
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0180
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0180
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0185
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0185
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0190
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0190
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0190
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0195
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0195
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0195
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0200
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0200
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0200
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0205
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0205
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0205
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0210
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0210
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0215
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0215
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0215
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0215
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0220
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0220
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0220
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0220
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0225
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0225
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0225
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0230
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0230
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0230
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0230
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0235
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0235
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0235
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0235
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0240
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0240
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0240
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0245
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0245
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0250
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0250
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0255
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0255
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0255
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0255
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0265
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0265
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0265
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0265
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0270
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0270
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0270
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0275
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0275
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0275
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0280
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0280
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0280
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0280
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0285
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0285
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0285
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0290
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0290
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0290
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0295
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0295
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0300
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0300
https://www.bowen-therapy.com/foundation-course/
https://www.bowen-therapy.com/foundation-course/
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0310
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0310
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0310
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0315
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0315
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0315
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0315
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0320
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0320
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0320
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0325
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0325
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0325
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0325
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0330
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0330
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0330
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0335
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0335
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0340
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0340
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0340
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0345
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0345
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0345
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0350
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0350
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0355
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0355
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0355
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0360
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0360
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0360
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0370
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0370
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0370
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0375
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0375
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0375
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0380
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0380
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0385
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0385
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0390
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0390
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0390
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0390
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0395
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0395
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0395
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0395


R. Avichal Ughreja, P. Venkatesan, D. Balebail Gopalakrishna et al. Journal of Integrative Medicine xxx (xxxx) xxx
[80] Dicker A. Using Bowen technique in a health service workplace to improve the
physical and mental wellbeing of staff. Aust J Holist Nurs 2005;12(2):35–42.

[81] Sañudo B, Carrasco L, de Hoyo M, Figueroa A, Saxton JM. Vagal modulation and
symptomatology following a 6-month aerobic exercise programme for women
with fibromyalgia. Clin Exp Rheumatol 2015;33(15):S41–5.

[82] Walton D, Macdermid J, Nielson W, Teasell R, Chiasson M, Brown L. Reliability,
standard error, and minimum detectable change of clinical pressure pain
threshold testing in people with and without acute neck pain. J Orthop Sports
Phys Ther 2011;41(9):644–50.

[83] Gowans SE, Dehueck A, Voss S, Silaj A, Abbey SE, Reynolds WJ. Effect of a
randomized, controlled trial of exercise on mood and physical function in
individuals with fibromyalgia. Arthritis Care Res 2001;45(6):519–29.

[84] Bennett RM, Bushmakin AG, Cappelleri JC, Zlateva G, Sadosky AB. Minimal
clinically important difference in the fibromyalgia impact questionnaire. J
Rheumatol 2009;36(6):1304–11.
11
[85] Schmitz N, Napieralski J, Schroeder D, Loeser J, Gerlach AL, Pohl A.
Interoceptive sensibility, alexithymia, and emotion regulation in
individuals suffering from fibromyalgia. Psychopathology 2021;54(3):
144–9.

[86] Thieme K, Turk DC, Flor H. Comorbid depression and anxiety in fibromyalgia
syndrome: relationship to somatic and psychosocial variables. Psychosom
Med 2004;66(6):837–44.

[87] Matusitz J, Spear J. Effective doctor-patient communication: an updated
examination. Soc Work Public Health 2014;29(3):252–66.

[88] Hyland ME, Whalley B. Motivational concordance: an important mechanism in
self-help therapeutic rituals involving inert (placebo) substances. J Psychosom
Res 2008;65(5):405–13.

[89] Couto N, Monteiro D, Cid L, Bento T. Effect of different types of exercise in adult
subjects with fibromyalgia: a systematic review and meta-analysis of
randomised clinical trials. Sci Rep 2022;12(1):10391.

http://refhub.elsevier.com/S2095-4964(24)00339-X/h0400
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0400
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0405
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0405
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0405
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0410
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0410
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0410
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0410
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0415
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0415
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0415
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0420
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0420
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0420
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0425
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0425
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0425
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0425
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0430
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0430
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0430
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0435
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0435
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0440
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0440
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0440
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0445
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0445
http://refhub.elsevier.com/S2095-4964(24)00339-X/h0445

	Effectiveness of craniosacral therapy, Bowen therapy, static touch andstandard exercise program on sleep quality in fibromyalgia syndrome: Arandomized controlled trial
	1. Introduction
	2. Methods
	3. Results
	References


