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Abstract

Objectives: Fibromyalgia, a painful musculoskeletal dis-
order is associated with sleep disturbances as well as
autonomic dysfunction. Pathophysiology of fibromyalgia
is yet not clear and neuroanatomical proximity of sleep and
autonomic centre prompts probable involvement of the
two impacting the quality of life of fibromyalgia patients.
Present study was done with the objective to explore the
extent of sleep disturbances and/or autonomic dysfunction
in fibromyalgia and asses their impact on quality of life of
fibromyalgia patients.
Method and materials: Thirty consecutive fibromyalgia
patients (diagnosed by ACR 2010) from out-patient
department and 30 age-gender matched controls were
enrolled after the ethical clearance. All participants were
evaluated for: (1) sleep using Pittsburgh sleep quality index
and medical outcomes study sleep scale-12 Revised, (2)
Quality of life by 36 item short-form health survey-36v2TM
and revised fibromyalgia impact questionnaire (only
patients). Autonomic functions of patients were evaluated
by standard cardiovascular autonomic function tests
by Ewing’s battery and heart rate variability (5-min)
measurement.
Results: Fibromyalgia patients had increased sleep dis-
turbances compared to controls (39.46 ± 11, 59.61 ± 2.31;

p=0.0001) and very poor sleep quality (13.63 ± 4.15,
3.03 ± 1.56; p=0.0001) as well as quality of life (p=0.0001)
which further deteriorated with increasing severity of fi-
bromyalgia. Twelve patients had autonomic dysfunction
but it was neither associated with sleep disturbances nor
with quality of life.
Conclusions: Mild to moderate grade fibromyalgia
patients have significant sleep disturbance, poor sleep
quality which remarkably impacts their quality of life.
Autonomic dysfunction is not an early feature of disease.
The study suggests that full spectrum of sleep disturbances
and sleep quality should be explored in fibromyalgia
syndrome (FMS) patients.

Keywords: autonomic dysfunction; fibromyalgia; heart
rate variability; quality of life; sleep quality.

Introduction

Fibromyalgia is a disabling condition of chronic and
diffuse musculoskeletal pain, tenderness and stiffness.
Constellation of other symptoms including fatigue, sleep
disturbances, cognitive dysfunction and depression/anxi-
etymake it a complex syndrome addressed as fibromyalgia
syndrome (FMS) [1]. Global prevalence of FMS is about
2.7% and it shows female preponderance (3:1) [2]. FMS not
only effects the sufferer physically but psychologically as
well and thus influences their quality of life (QOL). It poses
amajor public health problemwith a high impact on health
care as well as total societal costs. However, studies from
India are very limited [3].

Pathophysiology of FMS is still unclear. Factors like
neuroendocrine disturbances, autonomic dysfunctions,
psychosocial factors, environmental and genetic factors
have been implicated to be involved [4, 5]. Sleep distur-
bances in form of poor sleep induction, frequent awak-
ening and non-restorative sleep have also been found to be
associated in more than 90% of FMS patients and is
considered as an important part of disease [6]. A reciprocal
relationship has been shown to exist between sleep and
pain [7]. Autonomic nervous system (ANS) activity is also
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influenced by sleep and shows changes with different
stages of sleep [8]. Role of autonomic dysfunction in
pathogenesis of FMS is disputed but close neuroanatom-
ical association of centres for both ANS and sleep, prompts
probable involvement of sleep dysfunction along with ANS
[9]. The multisystem involvement in FMS has also been
proposed to be due to ANS dysfunction which has wide-
spread distribution in body [10]. But, studies have reported
conflicting results for involvement of ANS in FMS [11]. Some
authors have shown normal resting autonomic tone while
others reported increased resting sympathetic tone and
reduced tone on active stress while few others reported
sympathetic hyperactivity with concomitant reduction in
parasympathetic activity [10, 12, 13]. Interestingly, associ-
ation of autonomic dysfunction has also been shown to
vary with the severity of FMS [14]. Sleep disturbances and
autonomic dysfunctions have a distressing effect on a
person’s daily activities influencing his professional, social
and personal life which ultimately affects the QOL [15, 16].

Though varied involvement of autonomic and sleep
disturbances has been shown to be present in FMS patients
but their association with severity of FMS and their impact
on theQOL of FMSpatients is lacking. Due to unavailability
of definite treatment of FMS, most of patients suffer from
physical and mental pain resulting poor QOL [17]. Knowl-
edge of differential association of sleep and/or autonomic
dysfunctions with FMS may help to provide a tailored
treatment to these patients. Thus, present study endeav-
oured to re-explore the association of ANS and sleep dis-
turbances with severity of FMS along with their impact on
QOL of these patients.

Materials and methods

Study design

Wedesigned a cross-sectional study to explore the association of sleep
and autonomic dysfunction with QOL of patients suffering from FMS.
The study was approved by the institutional ethical committee of All
India Institute of Medical Sciences Bhopal, India (approval no.
IHEC-LOP/2015/STS 0053-2015). It was performed in agreement with
the ethical guidelines of the Declaration of Helsinki. All the partici-
pants provided written informed consent prior to participation in the
study.

Sample selection

Cases: Patients diagnosed with primary fibromyalgia according to
American College of Rheumatology criteria (ACR 2010) were enrolled
from the out-patient department of neurology. According to ACR 2010
criteria patient is considered to have FMS if symptoms are at same

level for 3 months with widespread pain index (WPI) score≥7 and
symptom score (SS)≥5 or patients with WPI score 3–6 and SS score≥9
and the patient does not have any other disorder that would otherwise
explain the pain [18]. Both genders of ages between 18 and 80 years,
who were able to understand and answer simple English, were
included in the study. Patients having extenuating circumstances,
such as a young child at home, pregnant females; or night-shift work,
patients suffering from diabetes, hypertension and other connective
tissue disease like systemic lupus erythematosus, endocrine or
metabolic disease and neurologic or other neuromuscular diseases
were excluded. Thirty-three patients of primary fibromyalgia were
recruited for the study but three patients did not turned-up for all the
proposed investigations and thus finally only 30 patients were
included in the study.

Controls: Age and gender matched 30 apparently healthy in-
dividuals, without the complaints of body ache; sleep disturbances,
headache, and any other acute illness were included as controls from
amongst the attendees of the patients after awritten informed consent.

Procedure

We recorded the clinical and socio-demographic data of all partici-
pants. They were subjectively evaluated for sleep and quality of life
(QOL). Each interviewwas conducted by the same researcher to ensure
consistency of the questions and methods of interaction. Validated
scales, two each for evaluation of sleep and quality of life were used to
ensure the consistency of symptoms being reported by the patients.

Sleep

Pittsburgh Sleep Quality Index (PSQI) [19, 20]: PSQI estimates sleep
duration, sleep latency, frequency and severity of specific sleep-
related problems during the past month [19]. Index comprises 19 items
grouped into seven component scores which are scored on a 0 to 3
likert scale. The total score ranges from 0 to 2. Higher scores indicate
worse sleep quality.

Medical outcomes study (MOS) 12 item acute revised sleep scale
[21, 22]: The MOS sleep scale-R was developed in 2009 as an
improvement to original MOS sleep scale. It has six subscale scores
(sleep disturbance, snoring, awakening short of breath or with a
headache, quantity of sleep, sleep adequacy, and somnolence) and
two indexes, sleep problems index I (SPL-I) and sleep problems index
II (SPL-II) [21]. Norm-based T scores (mean=50, standard devia-
tion=10) are used to interpret the results. Except for “sleep adequacy”
subscale where higher scores reflected more adequate sleep, low
scores on MOS sleep scale-R indicated greater sleep problems. The
psychometric properties of MOS have been evaluated in patients with
neuropathic pain, restless legs syndrome and fibromyalgia [23].

Quality of Life (QOL)

Revised Fibromyalgia Impact Questionnaire (FIQR) [24]: FIQR is a
validated version of Fibromyalgia Impact Questionnaire (FIQ) which
assesses the functional abilities in daily life. It measures patient’s status,
progress, andoutcomes in context of past 7 days [23, 24]. Composed of 21
items (9 for function, two for overall impact and 10 for symptoms) each
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score is rated from 0 to 10. The score for each domain is calculated by
summing the scores of corresponding items and dividing it by 3 (for
function), 1(for overall impact) and 2 (for symptoms). The score ranges
from 0 to 30 for function, 0 to 20 for overall impact and 0 to 50 for
symptoms domain respectively. Total score of all three domains ranges
from 0 to 100. Higher the scores greater is the global impact of fibro-
myalgia on the individual’s life [25]. The FMS severity was graded
depending on the FIQR cut-off values as: ≤30=remission, >30
but ≤45=mild, >46 but ≤65=moderate, >65 severe [26].

Medical outcomes study 36 item Short-Form health survey-36v2™
(SF-36v2) [27]: The SF-36v2 is composed of 36 questions about socio-
demographic, health and personal behaviour. It assesses HRQOL
comprising eight domains including physical functioning, role limi-
tations because of physical health (role-physical – RP), role limita-
tions because of emotional health (role-emotional – RE)), mental
health (MH), social functioning (SF), bodily pain (BP), vitality (VT) and
general health (GH) [27]. The scoring was computer based using the
quality metric health outcomes™ scoring software 4.5 [28]. Higher
scores represent better functioning. Two final measures are used:
physical component summary (PCS) andmental component summary
(MCS). These scores provide a summary of respondent’s health status
from both mental health and physical health perspective.

Autonomic Function Tests

Heart Rate Variability measurement: Short term (5 min) HRV mea-
surement was done in all the cases as well as controls. Heart rate
variability (HRV) for 5 min was recorded for all the patients by stan-
dard methods on power lab (ADInstruments Pt Ltd, Castle Hill
Australia) [29]. ECG was sampled at 1,000 Hz and its power spectral
analysis was done using fast Fourier transformation (FFT). Both fre-
quency and time domain of the data were analysed. In frequency
domain analysis normalized low frequency component (LF nu, 0.04–
0.15 Hz) denoting sympathetic activity, normalized high frequency
component (HF nu, 0.15–0.4 Hz) denoting parasympathetic activity,
LF:HF ratio and total power (TP) were obtained. Time domain analysis
was done to obtain – standard deviations of the normal mean RR
interval (SDNN), root-mean square of the difference of successive RR
intervals (RMSSD) and frequency of two consecutive RR intervals
differing by more than 50 ms (pRR50).

Ewing’s battery of tests: Standard Ewing’s battery of tests was con-
ducted in all the patients of FMS. Sympathetic division was evaluated
by (1) Blood pressure (BP) response to sustained handgrip; and (2) BP
response to active standing from lying posture while parasympathetic
division evaluation included (1) Heart rate response to active standing
from the supine posture (30:15 ratio); (2) Heart rate response to Val-
salva maneuvers (VM); and (3) Heart rate response to slow deep
breathing (expiratory–inspiratory ratio; E:I ratio) [30, 31].

On the basis of Ewing’s battery of test patients were classified as
“No CAN- if all tests were normal”; “Early CAN- one abnormal heart
rate test or two borderline tests” and “Definite CAN- if two tests are
abnormal and/or presence of orthostatic hypotension” [30, 31].

Statistical analysis

All the data was systematically recorded and analysed using
MS-Excel and SPSS version 16.0 (SPSS Inc, Chicago, IL, USA). The

normality of data was tested using Shapiro Wilk test. Unpaired t-test
was used for normally distributed data while Mann Whitney U test
was used where the distribution of data did not meet norms of
normality. Spearman correlation coefficient was used to find the
association of sleep parameters with QOL. A two-tailed (α=2), prob-
ability value less than 0.05 (p<0.05) was considered significant for all
statistical tests applied. For multivariate analysis, independent
variables AFT which was dichotomous variable (present of absent)
and PSQI that demonstrated significant bivariate correlationwith the
dependent variable FIQR were incorporated into multivariable
model. Collinearity was determined by calculating the correlation
coefficients and estimating the variance inflation factors of moder-
ately correlated variables.

Results

We enrolled 33 patients of primary fibromyalgia for the
study. Three patients did not undergo all the tests thus only
30 patients and 30 age and gender matched controls were
finally included in the study (Figure 1). 90 % (n=27) of FMS
patients were females with an average age of 40 years, thus
both cases as well as controls were relatively young
(38.9 ± 10.52, 38.1 ± 10.35 years). FMS patients had mean
BMI: 25.38 ± 3.71 kg/m2 compared to controls with mean
BMI 23.85 ± 4.65 kg/m2 (Table 1). Though, 46.6% (14) pa-
tients were overweight and 10% (3) were obese (BMI>30)
while 23.3% (7) controls were overweight and 10% (3) were
obese. FMS patients had significantly poor sleep quality
(13.63 ± 4.15, 3.03 ± 1.56; p=0.0001), increased sleep dis-
turbances (39.46 ± 11, 59.61 ± 2.31; p=0.0001) and they
scored poorly on all other sleep parameters of MOS scale
(Table 2). The average sleep quantity of FMS patients was
4.63 h which was far less than that of healthy controls
(6.86 h).

Sleep and QOL

FMS patients had significantly poor scores of QOL assessed
by SF-36V2 for all the domains with least scores for role
emotional (32.37 ± 10.93, 53.73 ± 3.05; p=0.0001), bodily
pain (33.31 ± 5.31, 58.96 ± 3.94; p=0.0001) and MCS
(34.53 ± 9.49, 52.90 ± 3.94; p=0.0001) (Table 3). Correlation
analysis of QOL of patients with sleep disturbances, sleep
problem index scores (SLP-I and SLP-II) showed signifi-
cantly positive correlation but showed significant negative
correlation with PSQI. Thus, indicating that as the sleep
disturbances, SLP-I and SLP-II increase which signify
poorer sleep, QOL deteriorates. Also, negative correlation
with PSQI suggests that as the sleep quality deteriorates the
QOL also goes down (Table 4).
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Affect of autonomic dysfunction on QOL and
sleep parameters of FMS patients

No differences were seen on short term HRV, comparing
autonomic activity of FMS patients and healthy controls
(Table 5). Eleven FMS patients had early autonomic
dysfunction and one patient had definite autonomic
dysfunction but none of the patients had orthostatic hy-
potension on Ewing’s battery of tests. No differences were
observed in QOL, sleep quality (PSQI) and other sleep pa-
rameters of MOS sleep-R, in patients with autonomic
dysfunction and without autonomic dysfunction.

Table : Baseline characteristics of the participants.

Variables Fibromyalgia cases (n=) Controls (n=) p-
Value

Female%, (n) % () % ()
Age, years . ± . . ± . .
Height, cm  ± . . ± . .
Weight, kg . ± . . ± . .
BMI, kg/m

. ± . . ± . .

p<. is significant “*”. Unpaired t-test; Data presented as
mean ± SD. Shapiro–Wilk test – Age:FMS-., controls-.;
height:FMS-., controls-.; weight-FMS-., controls-
..

Table : Comparison of the sleep quality by MOS Sleep scale-R and
Pittsburgh sleep quality index.

MOS Fibromyalgia cases
(mean ± SD) (n=)

Controls
(mean ± SD)

(n=)

U p-Value

Slpd . ±  . ± . . .**
SlpSN . ± . . ± . . .*
SOB . ± . . ± . . .**
ADQ . ± . . ± . . .**
SM . ± . . ± . . .**
SLP- . ± . . ± . . .**
SLP- . ± . . ± . . .**
PSQI . ± . . ± . . .**

Slpd, Sleep disturbances; SlpSN, Sleep snoring; SOB, Shortness of
Breath or Headache; ADQ, Sleep Adequacy; SM, Sleep Somnolence;
SLP-, Sleep Problems Index I; SLP-, Sleep Problems Index II; PSQI,
Pittsburgh sleep quality index. p<. is significant “*”. U=Mann
Whitney U; Data presented as mean ± SD.

Figure 1: Study flow.

Table : Comparison of the quality of life parameters (SF-v) of
fibromyalgia patients and controls.

Variables Fibromyalgia cases
(mean ± SD) (n=)

Controls
(mean ± SD)

(n=)

U p-Value

PCS . ± . . ± . . .**
MCS . ± . . ± . . .**
PF . ± . . ± . . .**
RP . ± . . ± . . .**
BP . ± . . ± . . .**
GH . ± . . ± . . .**
VT . ± . . ± . . .**
SF . ± . . ± . . .**
RE . ± . . ± . . .**
MH . ± . . ± . . .**

PCS, Physical component summary; MCS, Mental component
summary; PF, Physical Functioning; RP, Role-Physical; BP, Bodily Pain;
GH, General Health; VT, Vitality; SF, Social Functioning; RE, Role-
Emotional; MH, Mental Health; p<. is significant “*”. U=Mann
Whitney U; Data presented as mean ± SD.
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Comparison of sleep measures and QOL
among patients of FMS with different grades
of severity

Patients of FMS were categorized into 4 grades of severity
according to the FIQR grading as: ≤30=remission, >30
but ≤45=mild, >46 but ≤65=moderate, >65 severe [26]. There
were 26.7% (8) patients in remission category, 30% (9) in
mild category, 40% (12) in moderate and 3.3% (1) in severe
category. Further comparisons between QOL and sleep
measures were made between two groups: Group-1 of the
remission and mild category patients while Group-2 was
composed of moderate and severe category. Significant
differenceswere seen between the two groups with group-1
representing milder form of disease having significantly
better sleep (SLP-I:- p=0.003; SLP-II:- p=0.011) and QOL
(PCS:- p=0.017; MCS:- p=0.002) (Table 6).

Multivariable linear regression analysis

Age and BMI did not show a linear association with FIQR
and thus were not entered in the model (age- r=0.0222;

p=0.454: BMI r=−0.069; p=0.359). The outcome variable
(FIQR) was normally distributed (Shapiro Wilk statistic-
0.964, p=0.401). Analysis of collinearity statistics shows
VIF scores as 1.106 and tolerance scores 0.904 respectively
for both PSQI and AFT. Our plot of standardised residuals
vs. standardised predicted values showed no obvious signs
of funnelling, suggesting the assumption of homoscedas-
ticity has been met. The P-P plot for the model suggested
that the assumption of normality of the residuals may have
been violated. However, as only extreme deviations from
normality are likely to have significant impact on findings,
the results are probably still valid. Cook’s distance values
were all under 1, suggesting individual cases were not
unduly influencing the model. The multivariable

Table : Correlation of sleep quality and sleep problem index–I and
II with physical component summary (PCS) and mental component
summary (MCS) of quality of life (SFv) among fibromyalgia
patients.

Sleep parameters
(n=)

Sleep Problem
Index-I

Sleep Problem
Index-II

PSQI

QOL domains (n=)

Physical component
summary

r=.
p=.*

r=.
p=.*

r=−.
p=.*

Mental component
summary

r=.
p=.*

r=.
p=.**

r=−.
p=.*

p<. is significant “*”. Data presented as r=Spearman correlation
coefficient.

Table : Comparison of the heart rate variability parameters of two groups.

HRV Fibromyalgia cases (Mean ± SD) (n=) Controls (Mean ± SD) (n=) U p-Value

LF . ± . . ± . . .
HF . ± . . ± . . .
LF/HF . ± . . ± . . .
SDNN . ± . . ± . . .
RMSSD . ± . . ± . . .
Total HRV ,. ± ,. ,. ± ,. . .

Total HRV, Total power of Heart rate variability; SDNN, standard deviations of the normal mean RR interval; RMSSD, root-mean square of the
difference of successive RR intervals; pRR, frequency of two consecutive RR intervals differing by more than  ms; LF (nu), Low Frequency
normalised unit; HF (nu), High frequency normalised unit; LF/HF, LF/HF ratio; p<. is significant “*”, p<. is highly significant “**”. Data
presented as mean ± SD.

Table : Comparison of sleep measures and quality of life among
two groups of patients of fibromyalgia according to disease severity.

Variables Group- (n=) Group- (n=) p-Value (p)

Slpd . ± . . ± . .*
SLP-I . ± . . ± . .*
SLP-II . ± . . ± . .*
PF . ± . . ± . .*
RP . ± . . ± . .*
BP . ± . . ± . .*
GH . ± . . ± . .**
VT . ± . . ± . .**
SF . ± . . ± . .**
RE . ± . . ± . .**
MH . ± . . ± . .*
PCS . ± . . ± . .*
MCS . ± . . ± . .**
PSQI . ± . . ± . .

PCS, Physical component summary; MCS, Mental component
summary; PF, Physical Functioning; RP, Role-Physical; BP, Bodily Pain;
GH, General Health; VT, Vitality; SF, Social Functioning; RE, Role-
Emotional; MH,Mental Health; Slpd, sleep disturbances; SLP-, Sleep
Problems Index I; SLP-, Sleep Problems Index II; PSQI, Pittsburgh
sleep quality index; p<. is significant “*”, p<. is significant
“**”.
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regression model with two predictors i.e. PSQI and AFT
produced adjusted R2=0.235, F(2,27)=5.452, p=0.010. This
suggests that 23.5% of variance of FIQR can be accounted
by PSQI and AFT. Looking at the unique individual
contribution of the predictors, the result shows that PSQI
positively predicts FIQR (β=0.541, t=3.167, p=0.004) (Ta-
ble 7). Thus, as sleep quality deteriorates (increased PSQI
scores), the severity of FMS increases.

Discussion

Present study explored the association of sleep and auto-
nomic dysfunctionwith severity of fibromyalgia alongwith
its effect on QOL of FMS patients. FMS patients had
significantly reduced sleep duration, significant sleep
disturbances and poor sleep quality (p=0.0001). Sleep
dysfunction showed significant correlation with poor QOL
i.e. increasing sleep disturbances and deteriorating sleep
quality had a negative association with QOL (Table 4).
Patients with more severe disease registered poorer sleep
as well as quality of life (Table 6). Autonomic dysfunction
was present only in 12 patients with 11 patients showing
early dysfunction. Autonomic dysfunction in FMS patients
did not showed any association either with sleep distur-
bance or with QOL. Further, linear regression confirmed
that deteriorating sleep quality significantly increases FMS
severity while there is no effect of presence of autonomic
dysfunction on FMS severity.

Poor and insufficient sleep has also been suggested as
one of the important contributory factors for pathophysi-
ology of FMS [32]. Sleep deprivation even in healthy in-
dividuals has been reported to cause myalgia like
symptoms [33]. Also, patients of insomnia have been
shown to be at an increased risk of development of chronic
pain in future [7, 34]. Presence of poor sleep quality in
96.7% (29) of FMS patients in this study compared to only
6.7% (2) controls with poor sleep further suggests the
possible role of sleep disturbance in pathogenesis of FMS

[35]. Liedberg et al. classified FMS patients as good or bad
sleepers and reported that bad sleepers had greater pain,
poorerQOL, fatigue anddisability [36]. They suggested that
assessing and addressing sleep problems was clinically
important for a better treatment outcome, though they did
not used a validated sleep questionnaire. In another large
population based prospective study by Mork and Nilsen,
sleep problems were associated with a greater risk of
developing FMS [37]. But they assessed sleep problems by a
single question and also they did not assessed all FMS
cases based on recommendeddiagnostic criteria. However,
in our study we used latest ACR 2010 diagnostic criteria as
well as more comprehensive tools to assess sleep prob-
lems. We also found that total sleep duration was notably
less and sleep quality was significantly poor along with
increased sleep disturbances in patients with FMS. Inter-
estingly, sleep abnormalities increases with FMS severity,
and decreasing sleep quality further predicts increase in
FMS severity (Table 7) [38]. Our study highlights that pain
and sleep have a significant association however; presence
of covariates like anxiety and depression may also have a
contributory role which is considered to co-exist with sleep
derangements [39].

QOL which is defined as “an individual’s perception of
their position in life in context of the culture and value
system of which they live with the relation to their goals,
expectations, standards and concerns” [40]. General pop-
ulation surveys of various pain conditions like rheumatoid
arthritis, osteoarthritis, SLE, migraine and FMS have
shown that people in each pain condition had significantly
low scores but patients with FMS had most prominent
impairments in QOL [41]. Wagner et al. have shown that
sleep difficulty symptoms are independently (even after
controlling pain) associated with decrements in mental
and physical health related QOL of FMS patients [7]. These
observations suggest that pain is not the only factor
responsible for poor QOL in FMS and other covariates may
have contributory role [42]. In our study, FMS patients had
poor QOL and it deteriorated with deterioration of sleep
andwith the increasing impact of FMSwhich includes pain
(Table 3). Present study supports the supposition of a
complex bidirectional relationship of pain and poor sleep
[43, 44]. Studies have shown complex mediation of pain-
depression pathway by treating sleep while others have
demonstrated pain as a mediator of sleep and depressive
symptoms [45, 46]. Thus, present study supports the view
that both sleep and pain should be addressed in patients of
FMS with poor QOL.

Evaluation of HRV did not revealed any difference
between patients and controls. However, a trend of low
parasympathetic and higher sympathetic activity was

Table : Multivariable linear regression results.

Variables Unstandardized
coefficients

β p-Value

b Std. Error

Constant . . .
PSQI . . .** .
AFT . . . .

PSQI, Pittsburgh sleep quality index; AFT, Autonomic Function Test
( – Normal,  – Abnormal). *p<.; **p<..
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noted among patients. Though, no association could be
observed betweenFMS severity andHRVparameters in this
study. Autonomic reactivity test by Ewing’s battery did not
reveal much and only 1 patient had definite CAN while 11
patients had early CAN. Conflicting reports are present in
literature regarding autonomic dysfunction in FMS. Few
have reported consistent sympathetic hyperactivity at rest
and hypo-reactivity to stressful stimuli while other studies
have reported a normal autonomic resting tone in FMS
[47, 48]. A study in Indian population has shown that FMS
patients show autonomic reactivity comparable to healthy
controls which is consistent with the findings of present
study [48]. Interestingly, Vincent et al. have also reported
that patients with moderate grade of FM severity may not
have clinically significant levels of autonomic dysfunc-
tions [14], whereas, Martinez-Lavin found a deranged
sympathetic response to an active orthostatic stress
compared to controls [10]. They reported a diminished 24 h
HRV due to an increased nocturnal predominance of LF
band oscillations consistent with an exaggerated sympa-
thetic modulation. Nocturnal HRV indices have been
considered as potential FMS biomarkers [49]. However,
present study did not reveal any differences in either QOL,
sleep quality or sleep disturbances of FMS patients with or
without autonomic dysfunctions. Sleep centre and auto-
nomic regulatory centres though are in proximity and both
may be involved with progression of disease. However, at
this juncture we are not able to comment on the simulta-
neous affliction of the two centres. One of the possible
explanations for non-association of autonomic function
dysregulation in our patients at this stage may be due to
less severe FMS in them.

This study gives an important insight that sleep
dysfunction plays a greater role in effecting the QOL of FMS
patients with mild disease compared to autonomic dysfunc-
tion. However, present study too is not without limitations.
As it was a cross sectional study, a cause and effect rela-
tionship could not be assessed between sleep, pain and
autonomic dysfunction in FMS patients. Future longitudinal
follow up study with a larger sample size should be done to
explore the causal association of pain, sleep and autonomic
dysfunction including polysomnography to assess the
objective sleep parameters as well.

Conclusions

Etiopathogenesis of FMS is still ambiguous. Autonomic
dysfunction is postulated as a potential mechanism asso-
ciatedwith pain in FMSwhile painhas been shown tohave a
reciprocal relationship with sleep. Sleep is important for

maintainingphysiological homeostasis yet, it is a commonly
overlookeddrive. Present studyhighlights that FMSpatients
have wide spectrum of sleep disturbances ranging from
reduced sleep duration to poor sleep quality. Deteriorated
sleep showed a negative association with FMS severity as
well as QOL. Autonomic dysfunction, on the other hand, did
not showanyassociationwith severity ofFMS.Thus, present
study concludes that full spectrum of sleep disturbances
and sleep quality should be explored in patients of FMS.
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