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Abstract

22

Objective Various studies have shown that overweight and obesity are central features of FM, but
the real impact of a high BMI on clinical severity in patients with FM is still controversial. The aim of
this study was to analyse the relationships between BMI categories and measures of symptom severity
and functional impairment using data from a Web-based registry of patients with FM.

Methods Adult patients with an ACR 2010/2011 diagnosis of FM underwent a complete physical ex-
amination and laboratory tests and were asked to complete a package of questionnaires covering their
sociodemographic and treatment details, in addition to the following disease-specific questionnaires:
the revised Fibromyalgia Impact Questionnaire (FIQR), the modified Fibromyalgia Assessment Status
questionnaire (ModFAS) and the Polysymptomatic Distress Scale (PDS).

Results A total of 2339 patients were recruited and divided into two weight categories, underweight/
normal (U/N, n=1127, 48.2%) and overweight/obese (O/O, n=1212, 51.8%). The total and subscales

of FIQR, ModFAS and PSD scores were
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significantly higher in the O/O patients, as were all the mean scores of the individual FIQR items
(P <0.001 for all).

Conclusion Our findings demonstrate that O/O patients with FM are significantly more impaired than
U/N patients in all the symptomatological and functional domains as measured using the FIQR,
ModFAS and PDS, thus suggesting that being O/O has an additional effect on symptoms and

function.

Key words: BMI; fibromyalgia; obesity, widespread pain, clinical severity

Key messages

o Overweight/obesity is a co-morbidity present in more than half of FM patients.
o The presence of overweight/obesity in FM patients is associated with increased symptom severity

and impaired function.

Introduction

FM is characterized by widespread pain, fatigue, sleep
disturbances and impaired cognitive function and is as-
sociated with depression and bipolar spectrum disor-
ders, but its aetiology is unknown [1].

Over the last 20years, increasing evidence has
emerged that indicates a relationship between a high
BMI, pain [2, 3] and painful syndromes such as FM [4].
One community-based twin registry study has shown
that low back pain, abdominal pain, chronic widespread
pain, headache and FM were more likely to be reported
by overweight (BMI >25 but <30kg/m? and obese
twins (BMI >30 kg/m?) than in their normal-weight coun-
terparts [5]. Furthermore, the co-existence of a high BMI
and FM has been demonstrated by an Internet-based
survey [6] showing that 27% of >2500 patients with FM
were overweight and 43% were obese, and a 2002
study of women with FM referred to a rheumatology
clinic found that the prevalence of overweight/obesity
was 61%, which is much higher than the 38% in the
general population at the time [4]. More recent studies
have reported similar or higher prevalence rates of 21-
30% for overweight, and 43.8-50% for obesity [7-9].

The mechanisms underlying the relationship between
a high BMI and FM are still unclear, but it has been sug-
gested that the reduction in physical activity induced by
musculoskeletal pain might lead to a higher BMI, or that
a higher BMI causes pain as a result of increased strain
on weight-bearing joints. Other possible explanations
are that obesity and FM are both associated with the
same alterations in endocrine function, opioid systems
and inflammatory pathways [10], and this might affect
the sensitivity to pain of obese patients with FM [11]. A
recent study in patients with FM showed an association
between BMI and increased cross-sectional area of the
sural nerve as a possible expression of small-fibre neu-
ropathy [12].

Psychological and psychiatric factors might also con-
tribute to the relationship between obesity and FM.

Various studies have shown that FM and obesity [13,
14] are both frequently associated with lifetime major
depression [15] and, in particular, with bipolar spectrum
disorders [1]. It is worth noting that both treated and
untreated patients with bipolar disorders [16] weigh sig-
nificantly more than controls [17] and are as much as
four times more frequently obese or overweight [18].

A relationship has also been found between obesity
and the clinical and biological characteristics of FM, al-
though the results of studies aimed at evaluating the im-
pact of increased BMI or overweight/obesity on FM
symptom severity, disease activity and functional impair-
ment are inconsistent [19-25].

The inconsistencies in the findings described above
might be attributable to differences in the sociodemo-
graphic characteristics of the study samples and/or the
assessment of FM symptoms, in addition to whether the
patients were or were not divided into categories on the
basis of the degree of obesity, which indicates that fur-
ther studies are required to analyse the associations be-
tween obesity and FM. The aim of this study was to
examine the relationship between BMI categories and
measurements of FM-related symptoms and functioning
in a large, multicentre cohort of patients with FM.

Methods
Subjects

The study involved adult patients aged 18-80years with
FM diagnosed on the basis of the 2010/2011 criteria of
the ACR [26], who were recruited between November
2018 and April 2019 at 19 ltalian rheumatology centres.
At each centre, the diagnosis was made by a rheumatol-
ogist with >10years of experience. All the patients
underwent a complete physical examination and the lab-
oratory tests specified in the revised EULAR recommen-
dations for the management of FM [27]. The exclusion
criteria were as follows: cardiovascular disease; moder-
ate/severe  chronic lung disease; uncontrolled

https://academic.oup.com/rheumap
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hypertension; uncontrolled thyroid disorders; orthopae-
dic or musculoskeletal conditions prohibiting moderately
intense exercise; inflammatory rheumatic conditions or
other connective tissue diseases; and significant psychi-
atric conditions that would interfere with the assessment
of FM, including severe depression and psychosis.

All the participants gave their written informed con-
sent to the study. The protocol and the patient informa-
tion sheet and consent form were approved by the
Ethics Committee of the Universita Politecnica delle
Marche, Ancona, lItaly (Comitato Unico Regionale—
ASUR Marche, no. 1970/AV2), and the review boards of
all the study centres. The study protocol did not require
any medical intervention.

Measurements

The data and measures described below were entered
electronically into the Web-based lItalian Fibromyalgia
Registry by the physicians working at the 19 ltalian
rheumatology centres.

The patients were asked to complete a package of
questionnaires covering their sociodemographic data
(age, sex, marital status, education and BMI), disease-
related variables, their quality of life, and the type(s) of
pharmacological and non-pharmacological treatments
currently received. Three disease-specific questionnaires
were used for the clinical evaluation: the revised
Fibromyalgia Impact Questionnaire (FIQR) [28], the mod-
ified Fibromyalgia Assessment Status questionnaire
(ModFAS) [29] and the Polysymptomatic Distress Scale
(PDS).

Revised Fibromyalgia Impact Questionnaire (FIQR)

The FIQR is the updated version of the Fibromyalgia
Impact Questionnaire (FIQ) [30]. It consists of 21 items,
11-point numerical rating scales (NRS) (0-10) that inves-
tigate three main domains in relationship to the previous
week: FM symptoms (10 items), physical function (9
items) and overall impact (2 items). The final score can
range from 0 to 100 (higher scores indicate more severe
disease) and is calculated as the algebraic sum of the
symptoms domain divided by two, plus the physical
function domain divided by three, plus the two items of
the overall impact domain [28].

Modified Fibromyalgia Assessment Status (ModFAS)
The ModFAS is a revised and easier to use version of
the Fibromyalgia Assessment Status questionnaire (FAS)
[29] divided into two sections that investigate symptoms
over the previous 7days. The first section consists of
two numerical rating scales ranging from 0 (no problem)
to 10 (severe problem) that investigate fatigue and unre-
freshing sleep; the second section asks patients to indi-
cate which of 19 body areas was painful on the front
and back of a drawn manikin. The final score can range
from 0 to 39 and is the sum of the two NRS plus the
manikin score.

https://academic.oup.com/rheumap
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Polysymptomatic Distress Scale (PDS)

The PDS is derived from the variables used in the 2010/
2011 ACR diagnostic criteria for FM [26]. The PDS score
is obtained by summing the scores of the widespread
pain index (WPI; a 0-19 count of painful non-articular
body regions) and the symptom severity scale (a 0-12
measure of the severity of the three symptoms of fa-
tigue, sleep and cognitive problems) and ranges from 0
to 31, with higher scores indicating more severe
disease.

Statistical analysis

All the data were entered into a Microsoft Excel data
management database and were analysed using 64-bit
MedCalc, v.19.0.1.0 (MedCalc Software, Mariakerke,
Belgium). The patients were stratified into BMI catego-
ries, expressed in kilograms per square metre, using the
international criteria of underweight (<18.5), normal
weight (18.5-24.9), overweight (25.0-29.9) and obese
(>30.0). Given that there were only 68 patients who
were underweight (2.9% of the study population), they
were combined with the subjects with normal weight to
form an underweight/normal weight (U/N) group; further-
more, the overweight and obese subjects were com-
bined to form an overweight/obese (O/O) group for
analytical purposes. Normal data distribution was veri-
fied using the Shapiro-Wilk test, and the data are pre-
sented as median values and interquartile range or
mean values and s.p., as appropriate. Differences in
sociodemographic characteristics between the two
groups were analysed by means of the y? test and the
one-way analysis of variance. Spidergrams were used to
provide a graphical representation of the differences be-
tween the groups by weight status [31], and the associ-
ation between weight status and study outcomes was
examined by means of one-way analysis of covariance
after adjusting for age. When the differences were signif-
icant, pairwise comparisons with Bonferroni’s adjust-
ment were used to keep the experimental error rate at
<0.05 and identify between which groups the differen-
ces were significant.

Results

The data relating to 2339 patients [2181 women and
158 men, with a mean (s.p.) age of 51.91(11.5)years at
the time of enrolment] were entered into the Italian
Fibromyalgia Registry between November 2018 and
December 2019. In Table 1, the sociodemographic char-
acteristics between the U/N and O/O groups are de-
scribed. Beyond BMI, the main difference between the
two groups was age, with the O/O group representing a
slightly older population.

The total and three domain scores of the FIQR (physi-
cal function, overall impact and symptoms) were signifi-
cantly higher in the O/O group (P= 0.009, P= 0.007,
P= 0.024 and P = 0.22, respectively; Fig. 1A), and the
same was true of the total and three domain scores of
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TasLE 1 Sociodemographic characteristics between the two g

Characteristic

roups of patients with FM divided according to the BMI

Underweight/normal

Overweight/obese  P-value

weight

Number of patients, n (%) 2339 1127 (48.2) 1212 (51.8) -
Females/males, n (%) 2181 (93.24)/158 (6.76) 1052 (48.24)/75 (47.47) 1129 (51.76)/83 (52.53)  0.035*
Age, mean (s.n.), years 51.91(11.52) 50.73(11.66) 53.14(11.26) 0.001"
Education, n (%) 0.009*
Primary school 155 (6.60) 58 (37.41) 97 (62.59)
Middle school 660 (28.20) 309 (46.81) 351 (53.19)
High school/university 1524 (65.29) 760 (49.86) 764 (50.14)
Marital status, n (%) 0.003*
Single 413 (17.70) 222 (53.75) 191 (46.25)
Married 1667 (71.30) 775 (46.49) 892 (53.51)
Separated/divorced 200 (8.60) 105 (52.50) 95 (47.50)
Widowed 59 (2.50) 25 (42.37) 34 (57.62)
Age at onset of FM, mean (s.p.), years 42.8(12.43) 41.82(9.46) 43.788(8.93) 0.028"
Duration of FM, mean (s.p.), years 7.34(5.00) 7.31(7.26) 7.36(6.60) 0.846"
BMI, mean (s.0.), kg/m? 25.90(4.20) 22.42(2.17) 29.13(3.70) <0.001T
Weight categories, n (%)

Underweight (BMI <18.5 kg/m?) 68 (2.9%) 68 (2.9%) -

Normal weight (BMI 18.5-24.9
kg/m?)

Overweight (BMI 25-29.9 kg/m?)
Obese (>30.0 kg/m?)

1059 (45.3%)

891 (38.1%)
321 (13.7%)

1059 (45.3%)

- 891 (38.1%)
321 (13.7%)

*P<0.05, #? test. TP<0.05, one-way analysis of variance.

Fic. 1 Differences in the scores of revised Fibromyalgia Impact Questionnaire (A), modified Fibromyalgia Assessment
Status (B), Polysymptomatic Distress Scale (C) and respective subscales

A p=0.009 B c
100] L. 40 — Underweight/Normal weight (n=1127) 5+
| —— UndenweightMNormal weight {n=1127) i p=0.023 Underweight/Normal weight (n=1127)
” - Ovenweight/Obese (1=1212) 35 QvenweghtObses (=121 oL T r Overvelghi/Ohase {r=1212)
I ; 30
| »s 251
60 | p=0.042 20+
| 20r L,
40¢ E 15} 15
i 10+
sl i 10
5 51
(1] S d 0k L 1 . ol
TOTAL SYMPTOMS PHYSICAL OVERALL TOTAL WPl FATIGUE  SLEEP -
SCORE FUNCTION  IMPACT SCORE
EIGR ModFAS

FIQR: revised Fibromyalgia Impact Questionnaire; ModFAS: modified Fibromyalgia Assessment Status; PDS:

Polysymptomatic Distress Scale.

the ModFAS (fatigue, quality of sleep and non-articular
pain; P = 0.014, P = 0.019, P = 0.024 and P =0.042,
respectively; Fig. 1B) and the total PSD and WPI and
symptom severity scale scores (P =0.023, P= 0.042,
P = 0.036, respectively; Fig. 1C).

Table 2 summarizes the values in terms of mean (s.p.)
and median (interquartile range) of the three clinimetric
indices (and subscales) distinguished in the two groups
U/N vs O/0O.

All the mean scores of the individual FIQR items were
higher in the O/O group (P <0.001 for all; Table 3). The
highest scoring items in the O/O group (i.e. the symp-
toms that had the greatest impact) were those related to

the core symptoms of FM: pain (FIQR-12: mean score
7.08), fatigue/energy (FIQR-13: mean score 7.48), sleep
quality (FIQR-15: mean score 7.42) and tenderness
(FIQR-19: mean score 6.96). Likewise, the highest scor-
ing items in the U/N group also related to the core
symptoms, but the scores were significantly lower than
those in the O/O group. In both groups, the lowest scor-
ing items included functional activities, such as brush-
ing/combing hair (FIQR-1: mean scores 4.07 and 0.93)
and preparing a home-made meal (FIQR-3: mean scores
4.65 and 1.36).

To compare the mean scores of the individual FIQR
items between the O/O and U/N groups, a spidergram

https://academic.oup.com/rheumap
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TaBLe 2 Revised Fibromyalgia Impact Questionnaire, modified Fibromyalgia Assessment Status and Polysymptomatic
Distress Scale scores in underweight/normal weight and overweight/obese patients with FM

Underweight/normal weight (n = 1127) Overweight/obese (n = 1212)

Mean Median .D. IQR Mean Median .D. IQR
FIQR
Total score (0-100) 55.90 58.83 24.04 37.20-75.66 59.69 63.33 22.59  43.91-77.50
Physical function (0-30) 15.32 16.00 7.79 8.66-22.00 16.76 17.66 7.61 11.33-23.00
Overall impact (0-20) 10.75 11.00 6.17 5.00-16.00 11.32 12.00 5.90 7.00-16.00
Symptoms (0-50) 29.82 32.00 11.83 21.50-39.50 31.58 33.75 11.01 24.50-40.00
ModFAS
Total score (0-39) 21.47 22.00 8.44 13.00-25.00 24.31 26.00 9.76 15.00-29.00
Fatigue (0-10) 5.17 5.00 3.06 2.00-8.00 6.50 7.00 3.02 5.00-9.00
Sleep (0-10) 5.52 6.00 3.04 2.00-8.00 6.44 7.00 2.97 5.00-9.00
WPI (0-19) 10.78 11.00 4.92 7.00-14.00 11.37 12.00 4.86 8.00-15.00
PDS
Total score (0-31) 18.08 19.00 7.50 12.00-24.00 19.07 20.00 7.213  14.00-25.00
SSS (0-12) 7.32 8.00 3.58 5.00-10.00 7.70 8.00 3.41 6.00-11.00
WPI (0-19) 10.78 11.00 4.92 7.00-14.00 11.37 12.00 4.86 8.00-15.00

FIQR: revised Fibromyalgia Impact Questionnaire; IQR: interquartile range; ModFAS: modified Fibromyalgia Assessment
Status; PDS: Polysymptomatic Distress Scale; SSS: symptom severity scale; WPI: widespread pain index.

TasLe 3 Mean scores for each revised Fibromyalgia Impact Questionnaire item in the underweight/normal weight and
overweight/obese groups

Item description Underweight/normal weight Overweight/obese
Score .D. Score
FIQR-1 Brush or comb hair 0.93 1.82 4.07 3.18
FIQR-2 Walk continuously for 20 min 1.77 2.25 5.36 3.02
FIQR-3 Prepare a home-made meal 1.36 1.59 4.65 2.96
FIQR-4 Vacuum, scrub or sweep floors 3.23 2.49 6.67 2.46
FIQR-5 Lift and carry a bag full of groceries 3.01 2.53 6.95 2.52
FIQR-6 Climb one flight of stairs 2.13 1.92 5.09 2.76
FIQR-7 Change bed sheets 2.72 2.46 6.49 4.52
FIQR-8 Sit in a chair for 45 min 3.24 2.56 5.96 2.81
FIQR-9 Go shopping for groceries 1.82 1.88 5.69 2.72
FIQR-10 Cannot achieve goals 2.09 1.87 5.99 2.42
FIQR-11 Feel overwhelmed 2.24 2.20 6.12 2.54
FIQR-12 Pain rating 3.42 2.46 7.08 2.00
FIQR-13 Fatigue rating 3.80 2.63 7.48 2.28
FIQR-14 Stiffness rating 3.56 2.43 6.86 2.14
FIQR-15 Sleep quality 3.90 2.74 7.42 2.29
FIQR-16 Depression level 2.44 2.21 5.80 2.92
FIQR-17 Memory problems 2.51 2.18 5.49 2.61
FIQR-18 Anxiety level 3.06 2.36 5.86 2.92
FIQR-19 Tenderness level 3.72 2.61 6.96 2.25
FIQR-20 Balance problems 2.44 2.21 5.53 2.41
FIQR-21 Environmental sensitivity 3.77 2.96 6.36 2.40

FIQR: revised Fibromyalgia Impact Questionnaire.

was generated, with the FIQR domain scores plotted  Discussion
from zero (best) at the centre to eight (worst) at the

outer edge (P < 0.001 for all; Fig. 2). Our findings show that being obese/overweight has an

additional impact on the symptoms and function of

https://academic.oup.com/rheumap 5
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Fic. 2 Spidergram with graphical
Questionnaire subscales

representation of the differences in the 21 revised Fibromyalgia Impact

——Underweight/Normal = ——Overweight/Obese
FIQR 1
FIQR 21 g FIQR 2
FIQR 20 7 FIQR 3
6
FIQR 19 FIQR 4
4
FIQR 18 3 FIQR 5
FIQR 17 FIQR 6
FIQR 16 FIQR 7
FIQR 15 FIQR 8
FIQR 14 FIQR 9
FIQR 13 FIQR 10
FIQR 12 FIQR 11

FIQR: revised Fibromyalgia Impact Questionnaire.

patients with FM, leading to significantly greater impair-
ment as measured using the FIQR, the ModFAS and the
PDS. The findings are based on a real-world analysis of
the largest population that has ever been studied clini-
cally with the aim of evaluating the association between
a high BMI and the clinical manifestations and function-
ing of patients with FM. The 58% prevalence of over-
weight/obesity in the study population and the mean
BMI of 25.11kg/m? were similar to those observed in
another European population [32], but lower than those
observed in studies carried out in the USA [8, 33], which
is in line with epidemiological evidence showing that the
prevalence of severe or extreme obesity is increasing at
a faster rate than moderate obesity among American

adults [34].

Yunus et al. [4] found no correlation between BMI and
pain or fatigue, sleeping difficulties, irritable bowel syn-
drome or self-reported measures of anxiety and depres-
sion in a sample of 211 females with FM, but did find a
relationship with functional impairment as evaluated us-
ing the HAQ Disability Index. Likewise, another study of
224 patients with FM [7] found that obesity was not cor-
related with FM symptoms or measures, including the
total and 10 subset scores of the FIQ, but was associ-
ated with more general measures of disability (HAQ

Disability Index).

On the contrary, a study of 100 women with FM [9]
observed significant negative correlations between BMI
and the quality of life and tenderness threshold, and sig-
nificant positive correlations with physical dysfunctioning
and tender point counts, and a similar trend was ob-
served when these measures were compared in the
three BMI categories of normal weight, overweight and
obesity. These findings are in line with those of a study
of 124 women with FM [19], which showed significant
positive correlations between BMI and pain, tender point
counts, FIQ and Hamilton Depression Scale scores, and
significant differences in these measures between nor-
mal weight, overweight and obese patients, with the
highest scores being found among the obese; no signifi-
cant difference in anxiety levels was detected.

In agreement with these conclusions are studies
showing that obesity was significantly correlated with
greater pain sensitivity, tender point palpation, reduced
physical strength and lower-body flexibility, shorter
sleep duration and greater restlessness during sleep [8];
overweight and obese patients with FM had higher lev-
els of pain, fatigue, morning tiredness and stiffness in
comparison with their normal weight counterparts [20];
severely obese patients had significantly greater FM-
related symptoms and a poorer quality of life than non-
obese or overweight patients [21]; a higher BMI was

https://academic.oup.com/rheumap
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associated with poor FIQR scores [22]; and, finally, total
and central body fat were positively associated with
pain- and fatigue-related measures and total FIQR
scores [23].

A study of 177 obese women with FM [24] did not
find any differences in FM symptoms or quality of life
dimensions between different categories of obesity
(obesity I: BMI 30.0-34.99 kg/m?; obesity Il: BMI 35.0-
39.99kg/m?%; and obesity Ill: BMI >40.0kg/m?), thus
suggesting that the obesity-related impairments ob-
served in patients with FM are not related to the degree
of obesity.

Finally, in another recent study of 34 postmenopausal
women with FM and 22 healthy controls classified on
the basis of their BMI [25], the patients with FM
reported worse dynamic and static balance, poorer
functional mobility and higher levels of physical disabil-
ity regardless of their nutritional status, which suggests
that BMI probably does not play a major role in the im-
paired functional capacity of postmenopausal patients
with FM.

Our findings support the view that obesity/overweight
is a significant co-morbidity in patients with FM. In addi-
tion to having a negative association with symptom se-
verity and functional impairment, it might also affect
therapeutic processes. Together with pharmacological
treatment and cognitive behavioural therapy, aerobic ex-
ercise is one of the cornerstones of FM treatment [27],
and obese patients are significantly less fit than their
non-obese counterparts, as shown by their shorter tread-
mill walking distance and higher maximum heart rate [10].
Furthermore, protracted periods of exercise can have
beneficial effects on fatigue and chronic widespread pain
in patients with FM [35], but a study of a group of women
with FM has shown that these responses are delayed in
overweight and obese patients [36].

Likewise, a study of subjects with chronic low-back
pain [37] has shown that the effects of cognitive behav-
ioural therapy on measures of disability, emotional func-
tioning and the physical aspects of the quality of life
were less positive in the obese than the non-obese par-
ticipants. A more recent randomized controlled study
has suggested that obesity has a negative impact on
the efficacy of motivational interviewing (an approach
aimed at modifying a number of health risk behaviours)
in improving global FM symptom severity and pain [38].
However, it has also been found that the response to a
multidisciplinary FM treatment programme that com-
bines pharmacological treatment, education, physical
therapy and cognitive behavioural therapy was not af-
fected by differences in the BMI [39].

Given the negative association between obesity and
FM severity, it seems that weight loss programmes
should be given a central role in the approach to obese
patients with FM. One study found that patients who
lost an average of 4.4% of their initial weight during a
20-week programme of behavioural weight loss treat-
ment achieved improvements in FM symptoms, pain
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interference, body satisfaction and the quality of life
[40]. Likewise, a randomized controlled trial reported
that weight loss in obese patients with FM led to signifi-
cant improvements in FIQ scores, depression, sleep
quality and tender point counts [41]. However, an impor-
tant issue is how to maintain the weight loss and its
benefits. Relapse and regained weight are common after
obesity surgery and behaviourally oriented weight man-
agement programmes [42] because both of these treat-
ments require the establishment of adaptive eating and
activity habits that are difficult to maintain even in the
case of healthy people. One study designed to identify
barriers to weight management interventions in obese
women with FM [43] has found that FM women have
complex views about their bodies and specific needs
that must be considered when developing weight man-
agement programmes and post-treatment approaches
to the maintenance of weight loss.

Our study has a number of limitations. Firstly, its cross-
sectional design precludes postulating causal relation-
ships between a high BMI and the severity of FM symp-
toms and functional impairment; therefore, future studies
should preferably have longitudinal designs in order to al-
low causal inferences to be made. Secondly, our patients
came from tertiary care clinics, and our findings might not
apply to all patients with FM. Thirdly, the study consid-
ered only the association between obesity/overweight and
FM, excluding the other co-morbidities frequently associ-
ated with a high BMI (e.g. cardiovascular disease, chronic
lung disease or depression); given that it excluded sub-
jects with cardiovascular or pulmonary disease, the mod-
erating effects of these two conditions could not be
evaluated, and depression was measured using the FIQR
depression subscale and not by means of a validated
depression-specific questionnaire. Finally, the study in-
cluded only patients with FM. Future studies should also
include subjects without FM in order to be able to evalu-
ate any differences or similarities.

However, one strength of the study is that the data
were obtained in naturalistic settings from consecutive
patients with FM who underwent standardized, compre-
hensive investigations (clinimetric evaluations, a physical
examination and laboratory tests) and included demo-
graphic and medication data.

In conclusion, our findings suggest that overweight/
obesity plays a role in the clinical and functional out-
comes of FM and support the view that future studies
investigating the mechanisms underlying the effects of
BMI on outcomes and potential strategies for achieving
and maintaining weight loss would be useful.

Funding: No specific funding was received from any
bodies in the public, commercial or not-for-profit sectors
to carry out the work described in this article.

Disclosure statement. The authors have declared no
conflicts of interest.

€20z fienige4 91 uo 1senb Aq | 29t 19/S L 0gedd/L/S/e1onle/dewnay/woo dno olwapeoe)/:sdiy Woll papeojumMo(]



Fabiola Atzeni et al.

Data availability statement

Data are available upon reasonable request to the corre-
sponding author.

References

1 Kudlow PA, Rosenblat JD, Weissman CR et al.
Prevalence of fibromyalgia and co-morbid bipolar disor-
der: a systematic review and meta-analysis. J Affect
Disord 2015;188:134-42.

2 Hitt HC, McMillen RC, Thornton-Neaves T, Koch K,
Cosby AG. Comorbidity of obesity and pain in a general
population: results from the Southern Pain Prevalence
Study. J Pain 2007;8:430-6.

3 Bond DS, Roth J, Nash JM, Wing RR. Migraine and
obesity: epidemiology, possible mechanisms and the
potential role of weight loss treatment. Obes Rev 2011;
12:e362-71.

4 Yunus MB, Arslan S, Aldag JC. Relationship between
body mass index and fibromyalgia features. Scand J
Rheumatol 2002;31:27-31.

5 Wright LJ, Schur E, Noonan C et al. Chronic pain,
overweight, and obesity: findings from a community-
based twin registry. J Pain 2010;11:628-35.

6 Bennett RM, Jones J, Turk DC, Russell IJ, Matallana L.
An internet survey of 2,596 people with fibromyalgia.
BMC Musculoskelet Disord 2007;8:11.

7 Gota CE, Kaouk S, Wilke WS. Fibromyalgia and obesity:
the association between body mass index and disability,
depression, history of abuse, medications, and
comorbidities. J Clin Rheumatol 2015;21:289-95.

8 Okifuji A, Donaldson GW, Barck L, Fine PG. Relationship
between fibromyalgia and obesity in pain, function,
mood, and sleep. J Pain 2010;11:1329-37.

9 Neumann L, Lerner E, Glazer Y et al. A cross-sectional
study of the relationship between body mass index and
clinical characteristics, tenderness measures, quality of
life, and physical functioning in fibromyalgia patients.
Clin Rheumatol 2008;27:1543-7.

10 Okifuji A, Bradshaw DH, Olson C. Evaluating obesity in
fibromyalgia: neuroendocrine biomarkers,
symptoms, and functions. Clin Rheumatol 2009;28:
475-8.

Kawasaki Y, Zhang L, Cheng JK, Ji RR. Cytokine
mechanisms of central sensitization: Distinct and
overlapping role of interleukin-1p, interleukin-6, and tu-
mor necrosis factor-o in regulating synaptic and neuronal
activity in the superficial spinal cord. J Neurosci
2008;28:5189-94.

1

—_

12 Di Carlo C, Ventura C, Cesaroni P et al. Sural nerve size
in fibromyalgia syndrome: study on variables associated
with cross-sectional area. Front Med 2020;7:360.

13 Luppino FS, De Wit LM, Bouvy PF et al. Overweight,
obesity, and depression: a systematic review and meta-
analysis of longitudinal studies. Arch Gen Psychiatry
2010;67:220-9.

14 Fiedorowicz JG, Palagummi NM, Forman-Hoffman VL,
Miller DD, Haynes WG. Elevated prevalence of
obesity, metabolic syndrome, and cardiovascular risk

factors in bipolar disorder. Ann Clin Psychiatry 2008;20:
131-7.

15 Arnold LM, Hudson JI, Keck PE et al. Comorbidity of
fibomyalgia and psychiatric disorders. J Clin Psychiatry
2006;67:1219-25.

16 Maina G, Salvi V, Vitalucci A, D’Ambrosio V, Bogetto F.
Prevalence and correlates of overweight in drug-naive
patients with bipolar disorder. J Affect Disord 2008;110:
149-55.

17 Elmslie JL, Mann JI, Silverstone JT, Williams SM,
Romans SE. Determinants of overweight and obesity in
patients with bipolar disorder. J Clin Psychiatry 2001;62:
486-91.

18 Gurpegui M, Martinez-Ortega JM, Gutiérrez-Rojas L et
al. Overweight and obesity in patients with bipolar
disorder or schizophrenia compared with a non-
psychiatric sample. Prog Neuro-Psychopharmacol Biol
Psychiatry 2012;37:169-75.

19 Kogyigit BF, Okyay RA. The relationship between body
mass index and pain, disease activity, depression and
anxiety in women with fibromyalgia. PeerJ 2018;6:€4917.

20 Aparicio VA, Ortega FB, Carbonell-Baeza A et al.
Fibromyalgia’s key symptoms in normal-weight, over-
weight, and obese female patients. Pain Manag Nurs
2013;14:268-76.

21 Kim CH, Luedtke CA, Vincent A, Thompson JM, Oh TH.
Association between body mass index and response to
a brief interdisciplinary treatment program in
fibromyalgia. Am J Phys Med Rehabil 2012;91:
574-83.

22 Correa-Rodriguez M, El Mansouri-Yachou J, Casas-
Barragan A et al. The association of body mass index
and body composition with pain, disease activity,
fatigue, sleep and anxiety in women with fibromyalgia.
Nutrients 2019;11:1193.

23 Segura-Jiménez V, Castro-Pinero J, Soriano-Maldonado
A et al.; the al-Andalus project. The association of total
and central body fat with pain, fatigue and the impact of
fibromyalgia in women; role of physical fitness. Eur J
Pain 2016;20:811-21.

24 Aparicio VA, Segura-Jiménez V, Alvarez-Gallardo IC et
al. Are there differences in quality of life,
symptomatology and functional capacity among different
obesity classes in women with fibromyalgia? The al-
Andalus project. Rheumatol Int 2014;34:811-21.

25 Lorente LC, Rios MCG, Ledesma SN et al. Functional
status and body mass index in postmenopausal women
with fibromyalgia: a case—control study. Int J Environ
Res Public Health 2019;16:4540.

26 Wolfe F, Clauw DJ, Fitzcharles MA et al. Fibromyalgia
criteria and severity scales for clinical and
epidemiological studies: a modification of the ACR
preliminary diagnostic criteria for fibromyalgia. J
Rheumatol 2011;38:1113-22.

27 Macfarlane GJ, Kronisch C, Dean LE et al. EULAR
revised recommendations for the management of
fibromyalgia. Ann Rheum Dis 2017;76:318-28.

28 Salaffi F, Franchignoni F, Giordano A et al. Psychometric
characteristics of the Italian version of the revised
fibromyalgia impact questionnaire using classical test

https://academic.oup.com/rheumap

€20z fienige4 91 uo 1senb Aq | 29t 19/S L 0gedd/L/S/e1onle/dewnay/woo dno olwapeoe)/:sdiy Woll papeojumMo(]



theory and Rasch analysis. Clin Exp Rheumatol 2013;
31(Suppl79):41-9.

29 Salaffi F, Sarzi-Puttini P, Girolimetti R et al. Development
and validation of the self-administered Fibromyalgia
Assessment Status: a disease-specific composite mea-
sure for evaluating treatment effect. Arthritis Res Ther
2009;11:R125.

30 Burckhardt CS, Clark SR, Bennett RM. The fibromyalgia
impact questionnaire: development and validation. J
Rheumatol 1991;18:728-33.

31 Strand V, Crawford B, Singh J et al. Use of
“spydergrams” to present and interpret SF-36 health-re-
lated quality of life data across rheumatic diseases. Ann
Rheum Dis 2009;68:1800-4.

32 Cordero MD, Alcocer-Gémez E, Cano-Garcia FJ et al.
Clinical symptoms in fibromyalgia are associated to
overweight and lipid profile. Rheumatol Int 2014;34:
419-22.

33 Kim CH, Luedtke CA, Vincent A, Thompson JM, Oh TH.
Association of body mass index with symptom severity
and quality of life in patients with fibromyalgia. Arthritis
Care Res 2012;64:222-8.

34 Flegal KM, Carroll MD, Ogden CL, Curtin LR. Prevalence
and trends in obesity among US adults, 1999-2008.
JAMA 2010;303:235-41.

35 Mannerkorpi K, Nordeman L, Cider A, Jonsson G. Does
moderate-to-high intensity Nordic walking improve func-
tional capacity and pain in fiboromyalgia? A prospective
randomized controlled trial. Arthritis Res Ther 2010;12:
R189.

https://academic.oup.com/rheumap

Association between BMI and FM severity

36 Bjersing JL, Erlandsson M, Bokarewa MI, Mannerkorpi
K. Exercise and obesity in fibromyalgia: Beneficial
roles of IGF-1 and resistin? Arthritis Res Ther
2013;15:R34.

37 Sellinger JJ, Clark EA, Shulman M et al. The moderating
effect of obesity on cognitive-behavioral pain treatment
outcomes. Pain Med 2010;11:1381-90.

38 Kaleth AS, Slaven JE, Ang DC. Obesity moderates
the effects of motivational interviewing treatment
outcomes in fibromyalgia. Clin J Pain 2018;
34:76-81.

39 Castel A, Castro S, Fontova R et al. Body mass index
and response to a multidisciplinary treatment of
fibromyalgia. Rheumatol Int 2015;35:303-14.

40 Shapiro JR, Anderson DA, Danoff-Burg S. A pilot study
of the effects of behavioral weight loss treatment on
fibromyalgia symptoms. J Psychosom Res 2005;59:
275-82.

41 Senna MK, Sallam RA-ER, Ashour HS, Elarman M. Effect
of weight reduction on the quality of life in obese
patients with fibromyalgia syndrome: a randomized
controlled trial. Clin Rheumatol 2012;31:1591-7.

42 Thomas JG, Bond DS, Phelan S, Hill JO, Wing RR.
Weight-loss maintenance for 10 years in the
national weight control registry. Am J Prev Med 2014;46:
17-283.

43 Craft JM, Ridgeway JL, Vickers KS et al. Unique barriers
and needs in weight management for obese women with
fibromyalgia. Explor J Sci Heal 2015;11:51-8.

€20z fienige4 91 uo 1senb Aq | 29t 19/S L 0gedd/L/S/e1onle/dewnay/woo dno olwapeoe)/:sdiy Woll papeojumMo(]



	tblfn1
	tblfn3
	tblfn4



