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Abstract
Fibromyalgia syndrome (FMS) may cause functional disability, severe pain and fatigue
and affect quality of life (QoL)which interfere with daily activities of patients. Aim: To
determine the association between body mass index (BMI) and symptom severity, QoL
and functional capacity in patients with fibromyalgia. Participants and Methods: Fifty
women (50) with fibromyalgia and thirty (30) age matched healthy women control group
were assessed for BMI, socio-economic (SES) status assessment and clinical signs of
fibromyalgia by FMS-related measurements, visual analogue scale (VAS), number of
tender points (NTP) Fibromyalgia Impact Questionnaire (FIQ) and Myalgia score. The
short form health survey - 36, Functional capacity was conducted by six minute walk test.
Results: The majority of patients were obese (74%): 48% class 1, 20% class 2, and 6 %
class 3. Greater fibromyalgia-related symptoms and functional impairment were found in
the higher BMI group with statistically significant differences regarding SES total
score; education and culture total domain, NTP and myalgic score, 6 minutes’ walk test,
some domains of SF36 and leptin concentration. Severe FM showed higher VAS, NTP,
Myalgic score, disease duration, BMI and leptin concentration but lower age and SES
than other grades with statistically significant differences regarding disease duration
VAS, myalgic score, leptin concentration and all SF36 domains except general health
perception. Conclusion and Recommendation: The findings support that excess weight
is negatively related to QOL, functional capacity , SES but positively related to disease
severity (clinical and lab) in women with FMS. A fibromyalgia treatment program needs
to incorporate medical and behavioral weight loss programs for obese patients
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Introduction
Fibromyalgia (FM) is a debilitating,
chronic illness characterized by chronic
musculoskeletal widespread pain and a
heightened and painful response to
pressure1. Associated somatic symptoms
may occur with psychiatric and stressrelated disorders2.
Fibromyalgia symptoms may cause
functional disability ,severe pain and
fatigue and affect QOL which interfere
with daily activities of patients3 and
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account for the high indirect costs for
society and an individual economic,
social, educational and vocational
burden4.
FM is a common disorder with a
monthly incidence that has been shown
to reach 9–10% in the general
population5,6 and 2-8% prevalence (3%
in women and 0.5% in men)7. It is
usually considered a disorder of women
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20-50 years, however it also occur in
children, adolescents and older person8.
Higher rates of people being overweight
or obese, ranging from 47–73% have
been reported in patients with
fibromyalgia. BMI is an independent
risk factor for fibromyalgia. Overweight
or obese women had a 60–70% higher
risk compared with women of normal
weight9.
Leptin is an adipocyte-derived hormone
with evidence toward a role in the
immune system and reduce the
threshold for pain10. Its levels are
influenced by BMI 11.
Although obesity is common in patients
with fibromyalgia, how the degree of
obesity impacts fibromyalgia-related;
clinical symptoms and lab profile (leptin
levels) and QOL has not been reported
to date. The purpose of the present study
is to examine the association of BMI
and socioeconomic status (SES),
symptoms severity, QOL and functional
capacity in patients with fibromyalgia
and to evaluate the possibility of an
alteration in levels of leptin patients
suffering
from
fibromyalgia,
a
prototypical disorder of central pain
processing
Participants and Methods:
This is a two phases study; phase one is
a case control study which was carried
out on fifty female patients with primary
fibromyalgia who fulfilled the recent
preliminary diagnostic Criteria for
diagnosis of fibromyalgia syndrome12
referred from private clinics to the
Rheumatology,
Rehabilitation
and
Physical medicine outpatient clinic and
inpatient
department
of
Benha
university hospitals, Egypt and another
thirty healthy matched females as a
control group with similar age,
sociodemographic characteristics. The
second stage is a descriptive cross
sectional study conducted on the fifty
female patients. This study was
conducted according to the rules of
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Benha faculty of medicine ethical
committee. Informed consent was
obtained from all women.
Inclusion criteria: Women with
primary fibromyalgia from 18 to 55
years old.
Exclusion criteria include other
autoimmune diseases, severe chronic
disabling
conditions
as
severe
complicated diabetes mellitus (DM) or
hypertension (HTN) and malignancies,
history of psychological disorders prior
to diagnosis of FM, Family history of
psychological disorders.
Females have been investigated by a
number of lab tests to exclude other
syndromes of pain.
Females included in this study were
subjected to BMI assessment: It was
calculated as weight in kilogram divided
by square of the height in meters, BMI
was classified to underweight <18.5,
normal BMI (18.5-24.9), over weight
(25-29.9) and obesity into class I (BMI
30.0–34.9 kg/m2), class II (BMI 35.0–
39.9 kg/m2), and class III (BMI –40.0
and more kg/m2).13
Data Collection Tool of: A number of
validated
self-administered
questionnaire were used. Participants
received instructions about how to
complete them with the aid of
researcher.
A- Socio economic data:
It was recorded using a self-report social
score. Additional information as date of
birth, and time since FM diagnosis were
also included. Social score is used to
assess the socioeconomic status (SES).
It was calculated according to El Gilany
et al., 2012 14
The final scale included 7 domains with
a total score of 84, with a higher score
indicating better SES. Socioeconomic
level was classified into four levels
depending on the quartiles of the score
calculated14.
B-FMS-Related Measurements:
1- Visual analogue scale (VAS):
Widespread Pain will be assessed by
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pain score (0-10 cm), with higher scores
indicating more pain. The score was
obtained by measuring the line in
centimeters from 0 to the point marked
by the patient.15
2- Number of tender points (NTP): It
would be determined by applying a
pressure with the thumb on 18 specific
body points, and the NTP was recorded
16
.
3- Myalgic score (MS): is a rating
given by the physician to describe the
sensitivity of a tender point when
pressure is applied. The physician
determined the number of active tender
points and rated the sensitivity of the
pain on a scale of 0 (no pain) to 3
(withdrawal of the patient from the
examiner) of each tender point to
determine a myalgic score 17.
4-Serum leptin:
It is
measured using commercial
ELISA kit DBC (diagnostic Biochem
Canda Inc. Cat. No. CAN-L-4260.
C -Assessment of disability quality of
life and current health status:
1- Fibromyalgia Impact Questionnaire
(FIQ): It measures multiple domains of
fibromyalgia symptoms and functional
impairment based on the reported
severity of symptoms. A higher score
indicates a greater impact of the
syndrome on the person. The maximum
possible score is 100. The average FM
patient scores about 50, severely
afflicted patients are usually 70 plus18.
2-The short –form health survey
36:(SF-36) It is a generic instrument
;including
physical
and
mental
components and monitoring patient
outcomes. It assesses 8 dimensions .The
SF-36 score ranges from 0–100, and
higher scores indicate better health
status and less disability, where 0
indicates the worst possible health status
and 100 the best possible 19.
D-Functional capacity:
Six minute walk test is used for
objective assessment of functional
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performance. The subjects were
instructed to walk their maximum
distance in a 6-min period. The total
distance covered in meters during the 6
min of walking was used as the score
for each session 20.
Statistical analysis:
The collected data were tabulated and
analyzed using SPSS version 16 soft
ware. The data were expressed as mean
and standard deviation for continuous
data and number and percentages for
numerical data. continuous variables
were compared across the BMI groups
through one way analysis of variance
(ANOVA). The accepted level of
significance in this work was 0.05 (2
sided P value < 0.05 was considered
significant).

Results
This study included 2 groups patients
group and control group. The
socioeconomic score of the patients’
group
was
50.94±12.07
versus
53.5±19.2. of the control group while
the mean age of the patients’ group is
34.7±9.5 versus 33.6±7.6 years of the
control group The mean body mass
index of the patients’ group is 32.9±6.5
and of the control group is 33.4±4.9
with statistically non-significant results
(p<0.05).
The mean leptin concentration of the
patients were 37.4±10.4 compared with
29.3±11.3 of the control with
statistically significant results. There
were differences between control group
and patient group regarding SF-36
different components and 6 minutes'
walk test with statistically significant
results (p<0.001).
Further Comparison between obese FM
patients and obese control are
conducted.
Socio economic scores domains of the
study sample by groups are presented in
figure 1. Groups showed significant
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differences only on family possession
and family domain.
Health-related QOL of FM patients and
obese control groups are shown in
figure 2.
All the dimensions of QOL, as
measured by SF-36 subscales ,were
significantly worse in the obese FM
patients group compared to the obese
control group (p < 0.001).
Comparison of the functional capacity
of the two groups are showed in figure
3.
Functional capacity test (six minute
walk test) were significantly impaired
in obese FM patients group compared to
the obese control group (p <0.001).
The majority of patients were obese
(74%) distributed as (48%) class 1,
(20%) class 2 , and (6%) class 3, there
were statistically significant differences
between patients’ body mass index
categories regarding SES total score (p
< 0.05) and education and culture total
domain (p < 0.001).
Obesity grade I showed a higher (total
socio-economic scale, education and
culture) scores than normal weight and
other grades of obesity.(table 1)
FIQ score, NTP, VAS, myalgic score ,
functional capacity
and leptin
concentration
comparison by BMI
category are reported in Table2. There
were significant group differences
except for VAS (p > 0.05).
Obesity grade III showed higher VAS,
myalgic score, NTP, FIQ Score and
leptin concentration. While Normal
weight showed higher 6 minute walk
test than other obesity grades (Table 2).
Health-related QOL as expressed by
SF36 by obesity status is shown in
Table 3.
There are, group differences with the
lower SF-36 scores in the higher BMI
groups indicating poorer QOL in all
subscales except for physical function,
physical component summary, physical
role and bodily pain
no significant
differences between obesity status
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groups were found. Normal weight
showed higher (physical function, pain
index, general health perception,
vitality, social function, physical
component) than other obesity grades
(Table 3).
Regarding severity of fibromyalgia,
more than half (56%) of patients were
average to high grade with equal
distribution (22%) of the other grades;
below average and severe.
Disease duration, BMI, VAS, NTP,
Myalgic score , 6 minute walk test and
leptin concentration were worse across
grades of severity of FM (table 4).
Severe
grade
of
FM
showed
higher(VAS, NTP, Myalgic score and
leptin concentration) but lower age
and SES while below average FM
showed the highest score of 6 minute
walk test with statistically significant
differences for disease duration, VAS,
myalgic score and leptin concentration .
Also table 4 reveals inverse relation
between grades of fibromyalgia, age and
SES with non-significant differences .
Association between grades and SF36
domains were presented in table 5.
There were statistically significant
difference regarding different domains
of SF36except for general health
perception (p > 0.05).
Below average FM showed higher
scores for all domains than other grades
of FM severity (Table 5).

Discussion
Clinical studies of FM patients indicate
that it is a complex medical condition
with chronic symptoms that is often
refractory to treatment 21. Identifying
factors which exacerbate or improve
FMS symptoms is essential with the
absence of a cure or treatments that
completely alleviate symptoms22.
This study was conducted on females
with primary fibromyalgia aged (18-55)
years. According to Carmona et al.23 FM
appeared to be related to age, it is
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uncommon in the extremes aged
subjects and is more prevalent in
women of the childbearing age . In
various studies, median age of patients
was reported between (27-46) years.24
Women are more likely than men to
develop fibromyalgia7 while Siedel and
Muller 2011 25 showed that women are
only 1.6 times more likely to develop
FMS than men. This relationship may
be explained by biological, hormonal
and social factors 26.
FM patients had worse physical
performance than healthy group They
reported a greater pain intensity and
perception of effort. This agrees with
many studies 27,28,29.
This study revealed that Obesity is
common in patients with fibromyalgia,
the majority of our patients (74%) were
obese. Different studies supported the
association between FMS and increased
BMI. 30, 31
Potential mechanisms that may explain
the association between fibromyalgia
and obesity include a higher level of
pain receptors in fat tissue, alterations in
the endogenous opioid system, elevated
serum levels of pro inflammatory
cytokines, thyroid dysfunction
and
increased mechanical loads associated
with greater BMI.32
This study revealed that obesity grade
III showed lower (total socio-economic
scale, education and culture, economic
domains) than normal weight and other
grades of obesities and lower socio
economic score was associated with
more severe symptoms of FMS .this
agrees with many studies. 33, 34
Karlson et al., 1997 35 reported that
patients with FM and lower SES as
measured by lower level of education
had greater symptom severity, worse
quality of life and poorer function than
with higher education. Also Rakeovski
et al., 2012 36 stated that higher income
and education were associated with
fewer symptoms of FM.
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The association between fibromyalgia
and lower socioeconomic status
population could be explained by the
tendency to be overweight, to work in
more manual jobs and to do more
household work which may facilitate
more pain and injuries.37
Regarding relation of age with symptom
severity our results agree with Bathaii et
al., 2006 38 who reported that symptom
severity differ across age groups in
patients with fibromyalgia, with young
and middle-aged patients having poorer
and worse fibromyalgia symptoms than
do older patients.
This study showed that increasing of
BMI leading to significant increasing of
FM symptoms severity, myalgic score,
FIQ score, NTP and significant
decreasing of some SF 36 domains.
This agrees with others 9, 29, 39 who
approved that greater BMI is associated
with higher levels of fibromyalgia
symptoms and pain, as well as lower
levels of QOL but Neumann et al.
(2008) 40 observed no differences.
This study revealed that main score of
VAS measuring average pain intensity
was high in patients with non-significant
difference between cases by BMI
categories which were relatively the
same results recorded by Orellana et
al.(2008) 41 and Schaefer et al. (2011) 42.
Morbidly obese patients with FM had a
significantly higher frequency of low
back and musculoskeletal pain than lean
patients.43
FIQ is the most widely used tool for
measuring quality of life in patients with
FM according to Assumpcao et al.,
2010. 44
In our study total score of FIQ was
significantly increased in
obese
fibromyalgia patients grade III which
agree with many studies. 9, 45, 46
However Yunus et al., 2002 47did not
identify specific differences in self
reported score of FIQ across obesity
grades.
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Our results of leptin concentration
showed agreement with the study of
Fietta and Fietta 11 finding significantly
higher leptin level in FM patients than
control.
In contrast, Ablin et al. (2012) 48 and
Olama et al. (2013) 49 found no
significant difference between leptin
level among FM patients and control
and also found no significant correlation
between leptin level and clinical
parameters reflecting FM severity.
Differences across weight status
categories on SF36, were observed in
our study; BMI had negative impact on
SF 36 and worse SF 36 values mainly in
over weight and obese compared to
normal weight are recorded. This came
in accordance with others. 45, 50, 51, 52
Our study showed that increasing of
BMI is associated with higher levels of
fibromyalgia symptoms. Also disease
duration, visual analogue scale [VAS],
(more pain intensity and increase
fatigue)
and myalgic score were
significantly increase in sever FM
patients.
The association of symptom severity
with severe or morbid obesity also has
been noted in other conditions.30
Morbidly
obese
patients
had
significantly higher frequency of low
back and other musculoskeletal pain
than lean patients, and the lowest QOL
scores were observed in the morbidly
obese patients compared with other BMI
strata. 51, 53
In survey by Schaever et al. (2011) 42 it
was reported that FM severity level was
very important for evaluation of FM
treatment and priority setting of health
care.
Musculoskeletal symptoms, functional
disability and QOL, as well as
fibromyalgia symptoms in overweight
and obese, have been shown to improve
with weight reduction measures.

Conclusion
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Obesity is common in patients with
fibromyalgia, 74% of our patients were
obese and 6% were severely obese A
greater BMI is associated with higher
levels of fibromyalgia symptoms and
pain, as well as lower levels of QOL and
physical performance, higher VAS and
Myalgic score than non obese or
overweight patients.

Recommendations:
Keeping a normal-weight status and to
avoid overweight or obese status could
be a useful way to improve FM patients
symptoms, QOL, and functional
capacity.
Fibromyalgia
treatment
program needs to incorporate weight
loss strategies, including lifestyle
changes with proper diet and increased
physical activity. It is recommended to
conduct further investigation about
other risk factors affecting symptoms
severity of fibromyalgia and perform
more researches for the impact of loss of
weight as a treatment of FMS.
Future studies with more number may
be enhanced to promote comparison
between healthy control
groups
classified by BMI categories.
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Table (1): Comparison of BMI categories of patients group regarding
economic scale domains.

SES score
Education
&culture
Family
domain
Economic
domain
Occupational
domain
Family
possession
Home
sanitation
Health
care
domain

64

the Socio-

Normal
(4)
43.3±8.5

Overweigh
(9)
45.1±12.3

Obesity I
(24)
55.6±9.4

Obesity II
(10)
51.7±14.4

Obesity III
(3)
38.3±0.6

<0.05*

13.5±5.3

15.6±7.6

20.8±6

17±6

4.3±1.5

<0.001*

6.3±1

6.1±1.5

6.5±1.4

7±1.2

6.7±0.7

>0.05

2±0.1

2.1±0.3

2.5±0.7

2.7±0.9

2±0.01

>0.05

2.7±1

4±1.9

5.1±2.5

4.3±1.6

3.3±0.6

>0.05

6.8±1.5

5.9±1.3

8.3±2

7.5±2

8.3±3

>0.05

7.8±1

7.8±2.1

8.7±1.2

8.9±2.3

9.7±0.7

>0.05

4.3±1.5

4±1.2

4±1.4

4.2±1.3

4±1.4

>0.05

* Significant difference between groups
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Table (2): Comparison of BMI categories of patients group regarding some
fibromyalgia related clinical and lab measures.

VAS

5.5±0.6

Overweight
(9)
5.9±0.9

NTP

16.2±2.3

17.3±1.5

28.5±5.4

30.5±9.1

50.4±11.4

63.6±9.1

61.3±9.7

62.3±7

6mwtest

295±5.7

282.7±18.7

254.8±28.6

251.8±44.8

Leptin
concentration

19.6±6.2

19±5.7

34.9±11

57.9±17.3

Normal (4)

Myalgic
score
FIQ score

Obesity I
(24)
6±1
17.7±1.5
32.4±9.3

Obesity II
(10)
6.3±1.1
18±1.4

Obesity III
(3)
6.7±0.6

>0.05

18.6±0.7

<0.05*

36.3±9.4

43.3±5.5

0.01*

74.3±7.3
211±46

0.01*

66.9±19.1

P

<0.001*
<0.001*

Table (3): Comparison of BMI categories of patients group regarding different SF-36
domains.

Physical
function
Bodily
pain
(pain index)
General health
perception
Vitality
Social function
Mental health
index
Mental
component
summary
Physical
component
summary

Normal
(4)

Overweight
(9)

Obesity
I (24)

Obesity
II (10)

Obesity
III (3)

p

66.3±7.5

41.7±10.6

39.6±10.3

35±8.5

33.3±5.7

<0.001*

41.3±11.8

20.9±5.6

21.6±6.2

23.2±8

40.7±12.1

<0.05*

33.5±11.1

24.4±9.2

32.4±11

19.9±7.2

23±1.7

>0.05

41.3±11
40.5±18

31.7±5
20.8±7.1

39.2±12
23.5±3.3

39.5±11.2
12.5±4.3

26.7±2.3
4.2±0.8

>0.05
>0.05

18±5.8

28.9±7.5

16.2±3.9

18±4

9.3±3.6

>.05

23.1±1.9

25.8±6.4

23.9±7.8

23.5±2.5

18.1±0.1

>0.05

40.3±2.8

31±3.9

32.8±4.8

30.5±2.8

33.8±0.8

<0.001*

* Significant difference between groups.
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Table (4): Comparison of grades of severity of FM of the patients group regarding
age, BMI and some fibromyalgia related clinical and lab measures.

Age
Disease
duration
BMI
SES
*

VAS
NTP
Myalgic score
6m.w.test
Leptin
concentration

Below average
(11)
34.5±3

Average to
high(28)
32.9±9.3

1.7±0.7

2.5±0.6

Severe
(11)
28.9±7.8
3.9±0.9

30.8±4

27.7±4.3

50.6±14.2

51.5±13.1
5.1±0.4
17.1±1.9
26.2±6.4

6.2±1
17.3±1.8
32.6±6

271.3±33.2

255±38.5
40.4±13.6

23.5±8.8

P
>0.05
<0.001*

33±5.2

>0.05

49.6±6.9

>0.05

6.3±0.7
18±1.2
38.9±6.6
246.9±41.6

0.001*
>0.05
<0.001*

41.6±12.5

0.04*

>0.05

* Significant difference between groups

Table (5): Comparison of grades of severity of FM of the patients’ groups regarding
Sf-36 domains.

Physical function
Role physical
Bodily pain (pain index)
General
health
perception
Vitality
Social function
Mental health index
Mental
component
summary
Physical
component
summary

Below average
(11)
53.2±11.2
90.9±27.3
67±18

Average to high
(28)
39.5±10.6
66.1±21.3
58±19.2

Severe
(11)
31.9±9.3
18.1±6.2
30±9.3

<0.001*
0.001*
0.002*

69.2±19.4

57±18.2

46.4±15.3

>0.05

54.5±12.3
85.2±12.14
74.5±17.2

52.8±16.2
55.7±29.7
54.8±18.3

38.2±15.2
28.3±11.6
29.4±9.7

0.02*
0.001*
0.005*

50±5.9

46±15.9

27.5±10.1

0.002*

50.4±5.5

46±9.4

39±9.4

0.02*

P

* Significant difference between groups
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Figure (1): Comparison of SES domains among obese patients and obese control

Figure (2): Comparison between obese cases and obese control as regard SF 36
different domains.
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Figure (3): Comparison between obese cases and obese control as regard functional
capacity assessment
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