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Body appreciation as a protective factor in women with 
fibromyalgia: an examination of associations between pain 
perception, social comparison and psychological distress
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Abstract
Objectives

While symptoms of fibromyalgia (FM) and psychological distress are directly linked, indirect effects are also apparent. 
The aim of the present study was to develop an explanatory model for the effect of FM on women’s psychological 

distress and identify possible protective and risk factors. 

Methods
This study comprised of total of 293 women aged 20-68 (M=34.3, SD=12.1), of which 141 were women with FM 

and 152 healthy peers (HP), who completed questionnaires regarding demographic characteristics, anxiety (GAD-7), 
depression (PHQ-9), body appreciation (BAS-2), social comparison strategies, and pain assessment (SF-MPQ).

Results
FM patients demonstrated higher psychological distress, i.e. depression and anxiety and lower body appreciation. 
Body appreciation significantly correlated with social comparison coping strategies. Body appreciation and social 

comparison strategies mediated the link between FM and psychological distress. Among FM patients, body appreciation 
moderated the links between pain intensity and aspects of social comparison strategies, thus explaining the link 

between pain intensity and psychological distress.

Conclusion
Women with FM demonstrated higher levels of anxiety and depression symptoms and lower body appreciation 

compared to HP. The unique role of body appreciation in moderating the indirect link between pain and psychological 
distress appears to be protective.
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Introduction
Fibromyalgia syndrome (FM) is a 
chronic rheumatologic condition, com-
monly occurring in women, portrayed 
by widespread chronic centralised pain 
(1). The pain is accompanied by other 
physical and psychological symptoms 
such as fatigue, muscle stiffness, sleep 
disruption, and functional symptoms 
(2), as well as the frequent comorbidities 
of anxiety and depression (3). This co-
morbidity is found to be more prevalent 
in FM than in other chronic pain condi-
tions (e.g. 4) and healthy peers (HP) (5).
Gracely et al. established that while FM 
and depression are directly linked, there 
are also indirect effects (6). According-
ly, we aim here to identify both factors 
that play a role in mediating the psy-
chological impact of FMS and related 
protective and risk factors.

Body image
Body image, defined as the multi-
faceted psychological experience of 
one’s body-related self-perceptions and 
self-attitudes including thoughts, be-
liefs, feelings, and behaviours (7), has 
gained increasingly widespread atten-
tion among health researchers (8). They 
have stressed the need to relate to the 
lived-in experiences of the body, which 
incorporate experiences of pain and dis-
ability (9) and, in turn, contribute to the 
formulation of body image functional-
ity (8). Women suffering from FM per-
ceive their body as dysfunctional (10). 
Core problems of FM include distrust 
and non-acceptance of the body, signifi-
cant functional impairment and disabil-
ity (11), loss of vitality (12), and over-
weight and obesity (13). Although FM 
is not typically accompanied by body 
deformities, it is associated with low 
body image perception (appearance 
and functionality), and psychological 
distress (12, 14, 15).
In spite of the apparent potential signif-
icant allusions, there has been limited 
research examining the ways in which 
physical health problems could affect 
body image in general (16), and among 
women with FM in particular. Given 
the range of both visible and invisible 
problems associated with body image 
among FM women, recent studies on 
body image have suggested placing val-

ue not only on physical appearance but 
also on physical functionality (9, 16). 
The present study therefore employs a 
positive body image approach character-
ised by body appreciation that focuses 
on functionality and rejects the cultural 
emphasis on body aesthetics (8).

Social comparison
Self-evaluations relative to others (i.e. 
social comparisons) have important 
implications for health and well-being 
(17). Generally speaking, all people 
turn to social comparisons to explain 
disconcerting symptoms and to make 
decisions about appropriate preventive 
behaviours (18). Yet, in states of chron-
ic illness when objective reality is ab-
sent (19), individuals are even more 
motivated to search for relevant social 
information in others in order to as-
sess their own situation or performance 
(20). It has therefore been suggested 
that patients such as women with FM, 
who suffer constant pain and functional 
restrictions as well as being exposed 
to social misunderstanding of the dis-
ease, might experience a high degree of 
stress and uncertainty which may result 
in continuous self-assessment and so-
cial comparison (21, 22).
The identification-contrast model (23) 
establishes four different social com-
parison coping strategies. Patients with 
chronic illness might compare them-
selves with those who are in a better sit-
uation and are considered as similar (up-
ward identification) or different (upward 
contrast); on the other hand, they might 
also compare themselves with those 
who are in a worse situation by focusing 
on differences (downward contrast) or 
similarities (downward identification). 
This manner of comparison was also 
found related to illness adjustment (e.g. 
18, 24). The two strategies that elicit 
positive affect such as hope, inspira-
tion, or relief (upward identification and 
downward contrast) have mainly been 
associated with active coping strate-
gies and better psychosocial adjustment 
(19, 25). The two strategies that elicit 
negative affect such as envy, frustration, 
fear, or worry (upward contrast and 
downward identification) have tended 
to be related to passive and avoidance 
strategies (26) and to higher depression 
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and worse adjustment (22, 27). Corre-
spondingly, empirical evidence on FM 
demonstrated that while better mood 
is related to upward identification or 
downward contrast strategies, higher 
levels of anxiety and depression are as-
sociated with upward contrast or down-
ward identification (28, 29).
Lastly, lower body appreciation and 
body dissatisfaction among women 
with FM may be associated with the 
discrepancy between the current per-
ceived body model (due to functional 
limitations) and the ideal body model 
(30, 31). While past research estab-
lished that individuals with chronic ill-
ness tend to be engaged in appearance 
social comparisons (32, 33), which 
leads to higher body dissatisfaction, 
the link between body appreciation and 
illness severity and progress was not 
examined. Given the central role that 
both body image and social compari-
son processes play in health-related sit-
uations, we therefore suggest the need 
for a deeper understanding of this link.

Pain
Chronic and diffuse pain is the core 
symptom of FM (3, 34), and heightened 
perception of pain has been found as-
sociated with high levels of anxiety and 
depression (35, 36). The developmental 
theory of embodiment suggests that in-
dividuals’ lived experiences with pain 
may predict their body image (16, 37). 
Moreover, the literature has inferred a 
link between FM-associated pain and 
reduced body appreciation (38, 39). 
Social comparison is further posited to 
play a role in mediating the develop-
ment of anxiety and depression in FM 
patients. Thus, the overarching goal of 
the current study is to identify the roles 
and the interplay between body appre-
ciation, pain, and social comparison in 
the manifestation of psychological dis-
tress in FM patients.
Within this context, the hypotheses of 
our study are: 
1. Differences will be found between 
HP and women with FM such that 
women with FM will present higher 
psychological distress (i.e. increased 
levels of depression and anxiety symp-
toms) and lower body appreciation. 
2. Body appreciation will be positively 

correlated with the positive affect of 
social comparison strategies and nega-
tively correlated with the negative af-
fect of social comparison strategies. 
3. Both body appreciation and social 
comparison strategies will mediate the 
association between health status (HP 
vs. FM participants) and the psycho-
logical distress symptoms of depres-
sion and anxiety such that women with 
FM will present lower body apprecia-
tion which, in turn, will result in a more 
negative and less positive affect of so-
cial comparison strategies and lead to 
higher psychological distress.
4. Among women with FM, social com-
parison strategies will mediate the link 
between pain intensity perception and 
the psychological distress symptoms 
of depression and anxiety. Addition-

ally, body appreciation will moderate 
the association between pain and social 
comparison strategies. Specifically, in-
creased pain in women with FM will 
be associated with a more negative and 
less positive affect of social compari-
son strategies and lead to higher psy-
chological distress. The indirect effect 
will be moderated by lower body ap-
preciation (Fig. 1a-b).

Materials and methods
This cross-sectional survey was carried 
out in Israel during 2020-2021 as part 
of a research project on FM and its as-
sociation with psychological variables. 
Participants were recruited via two 
different methods: 1. relevant online 
forums, those who volunteered to par-
ticipate in the study were given a link 

Fig. 1a. Hypothesised mediation model.

Fig. 1b. Hypothesised moderated-mediation model.
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to a survey and asked to complete it 
electronically; 2. a snowball/conveni-
ence sample, research assistants ap-
proached potential participants among 
their acquaintances, who were, in turn, 
asked to help expand the sample.  The 
study was approved by the institu-
tional ethics committee (no. 2020216 
30.11.2020). All participants signed an 
informed consent before taking part.
Inclusion criteria were women aged 
over 20 who were fluent in Hebrew. 
Control and experimental groups were 
divided based on self-reports of exist-
ing medical conditions. Diagnosis was 
not corroborated by medical records. 
A total of 411 women comprised the 
sample, of whom 200 reported being 
diagnosed with FM. The final sample 
comprised 293 women, of whom 141 
reported being diagnosed with FM and 
152 were HP who completed the entire 
survey. Participants were aged 20-68 
(M=34.3, SD=12.1).

Measures
Demographic and personal information 
included weight (kg), height (m), age, 
education, marital status, and number 
of children. BMI was calculated by the 
researchers from participants’ self-re-
ported weight and height. Women who 
reported being diagnosed with FM also 
reported the duration of their illness.
Depression was assessed using the 
9-item Patient Health Questionnaire 
(PHQ-9) (40, 41 [Hebrew translation]). 
Each item ranges from 0 (not at all) 
to 3 (nearly every day). All scores are 
summed to obtain a global score, which 
ranges from 0 to 27 with higher scores 
indicating higher levels of depression. 
Internal consistency of the PHQ-9 in the 
current study was satisfactory (ω=0.91).
The Generalised Anxiety Disorder 

Scale (GAD-7) (42) is a 7-item gener-
alised anxiety measure (panic disorder, 
social anxiety disorder, and post-trau-
matic stress disorder). Each item rang-
es from 0 (not at all) to 3 (nearly every 
day). All scores are summed to obtain 
a global score, which ranges from 0 to 
21 with higher scores indicating higher 
levels of anxiety. Internal consistency 
of the GAD-7 in the current study was 
satisfactory (ω=0.93).
The Body Appreciation Scale-2 (BAS-
2 ((43, 44 [Hebrew translation]) is a 
10-item measure that assesses accept-
ance of one’s body, respect and care 
for one’s body, and protection of one’s 
body from unrealistic beauty stand-
ards. Each item ranges from 1 (never) 
to 5 (always). An overall score was 
computed as the mean of all items, with 
higher scores reflecting greater body 
appreciation. Internal consistency of 
the Bas-2 in the current study was sat-
isfactory (ω=0 .93).
The Short-Form McGill Pain Ques-
tionnaire (SF-MPQ) (45, 46 [Hebrew 
translation]) is a 15-item adjective 
checklist that assesses pain intensity 
perception. Each item ranges from 
0 (none) to 3 (severe) as well as two 
single-item measures of present pain. 
Only the total score, i.e. the sum of the 
two scores mentioned above, was used 
for purposes of the present study, with 
higher scores reflecting greater pain 
perception. Internal consistency of the 
SF-MPQ in the current study was satis-
factory (ω=0.88).
The Social Comparison Illness Scale 
(19, 47 [Hebrew adaptation]) is a 12-
item scale that assesses social compari-
son strategy. Each item ranges from 1 
(never) to 5 (very often). Three items 
were included (range 3–15) for each of 
the four subscales of social compari-

son strategies: upward identification, 
upward contrast, downward identifica-
tion, and downward contrast. Higher 
scores indicate a greater frequency of 
each comparison strategy. In the cur-
rent study McDonald Omega’s of the 
sub-scales ranged between 0.77–0.89.

Statistical analysis
Data are described as mean (standard 
deviation) for continuous data or count 
(percent) for nominal data. Group 
comparisons were done using one-way 
ANOVA for continuous variables and 
the χ2 test for nominal ones. Correla-
tions between variables were estimated 
using the Pearson correlation coeffi-
cient. The mediation hypotheses were 
tested using the Process macro (48) 
model 81 and the moderated-mediation 
hypothesis was tested using model 7 
with 5000 bootstrap samples.

Results
Sample demographics as well as the cor-
relations between the socio-demograph-
ic and outcome variables are presented 
in Table I. As age, having children, and 
having an academic degree significantly 
correlated with the outcome variables, 
they were included as covariates in all 
mediation models. Additionally, BMI 
was correlated with body appreciation 
(r= -0.16, p<0.01) and was therefore in-
cluded in the model to rule out its pos-
sible confounding effect. Table II shows 
the group differences in the main study 
variables, and Table III shows the cor-
relations among them.

Factors involved in psychological 
distress: comparison between women 
with FM and HP
Hypothesis 1: Group differences
In accordance with hypothesis 1, as 

Table I. Sample characteristics, group comparison in demographic variables, and Pearson correlations with the outcome variables of the 
study.

	 Control (n=147)	 FM patients (n=146)	 Correlations

	 M (SD)	 n (%)	 M (SD)	 n (%)	 F/c2	 Depression	 Anxiety

Age	 30.0 	(9.4)			   39.7 	(12.9)			   53.2**	 0.14*	 0.03
BMI	 22.8 	(4.8)			   25.7 	(6.6)			   18.7**	 0.11	 0.07
Has children			   35 	(17)			   99 	(49)	 50.6**	 0.12*	 0.07
Relationship status			   81 	(39)			   109 	(55)	 10.2**	 -0.01	 0.03
Academic degree			   180 	(86)			   123 	(62)	 30.4**	 -0.34**	 -0.33**

*p<0.05, **p<0.01. BMI: body mass index. 
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seen in Table II we found that FMS pa-
tients presented higher levels of anxie-
ty and depression symptoms and lower 
body appreciation.
Hypothesis 2: Correlations
As can be seen in Table III, body ap-
preciation significantly correlated 
with the four social comparison strat-
egies: for example, body appreciation 
was positively correlated with upward 
identification and downward contrast 
while being negatively correlated with 
upward contrast and downward identi-
fication. The hypothesis was thus sup-
ported by the data. 
Hypothesis 3: Mediation models (Fig. 2).

Depression
The model testing whether body ap-
preciation and social comparison me-
diate the relationship between FM 
and depression is shown in Figure 3. 
We found a significant direct effect 
(Beta=1.05, p<0.001) indicating that 
women with FM report higher depres-
sion levels than HP. We also found in-
direct effects through body appreciation 
and downward contrast (Beta=0.03, 
95% CI=[0.01, 0.06]), body apprecia-
tion and upward contrast (Beta=0.05, 
95% CI=[0.02, 0.09]), and body ap-
preciation and downward identifica-
tion (Beta=0.02, 95% CI=[0.01, 0.05]). 
We learned that women with FM have 
lower body appreciation, leading to 
less downward contrast and more up-
ward contrast and downward identifica-
tion, and resulting in higher depression     
levels.

Anxiety
The model testing whether body ap-
preciation and social comparison me-
diate the relationship between FM and 
anxiety is shown in Figure 3. We ob-
tained similar results to those of the 
model predicting depression, namely, 
a significant direct effect (Beta=0.79, 
p<0.001) indicating that women with 
FM report higher anxiety levels than 
the control group. We also found indi-
rect effects through body appreciation 
and downward contrast (Beta=0.03, 
95% CI=[0.01, 0.07]), body apprecia-
tion and upward contrast (Beta=0.07, 
95% CI=[0.03, 0.012]), and body ap-
preciation and downward identification 

(Beta=0.02, 95% CI=[0.01, 0.06]). We 
learned that women with FM have low-
er body appreciation, leading to less 

downward contrast and more upward 
contrast and downward identification, 
and resulting in higher anxiety levels.

Table II. Group differences in the main study variables.

	 Control (n=147)	 FM (n=146)	
	 M (SD)	 M (SD)	 F (1, 291)

Depression	 7.4 	(5.3)	 15.8 	(6.0)	 161.8**
Body appreciation	 3.6 	(0.8)	 3.2 	(0.8)	 22.4**
Anxiety	 5.0 	(4.7)	 10.4 	(5.6)	 78.8**
Social comparison			 
Upward identification	 2.9 	(0.9)	 3.0 	(1.1)	 0.5
Downward contrast	 2.9 	(0.9)	 2.8 	(1.0)	 0.9
Upward contrast	 2.7 	(1.1)	 2.8 	(1.2)	 0.1
Downward identification	 2.4 	(1.1)	 2.8 	(1.2)	 10.0**

 **p<0.01

Table III. Pearson correlations among the study variables.

 	 1	 2	 3	 4	 5	 6

1. Depression	 		 	 	 	    

2. Anxiety	 0.80 **		 	 	 	   

3. Body appreciation	 -0.36 **	 -0.34 **				  

Social comparison						    

4. Upward identification	 -0.11	 -0.09	 0.32 **			 

5. Downward contrast	 -0.23 **	 -0.20 **	 0.21 **	 0.44 **		

6. Upward contrast	 0.31 **	 0.38 **	 -0.36 **	 -0.19 **	 0.15 **	

7. Downward identification	 0.35 **	 0.39 **	 -0.31 **	 0.03	  0.14 *	  0.56 **

 *p<0.05, **p<0.01

Fig. 2. Mediation model for testing the relationship between FM and depression. 
Numbers on the arrows are standardised coefficients. Numbers in the top-right corner of the endog-
enous variables are squared multiple correlations. While not shown on the graph, age, BMI, having 
children, and having an academic degree were included as covariates in this model.
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Factors involved in psychological 
distress: focus on women with FM
Twenty-eight of the women with FM 
were diagnosed up to a year before 
participating in the survey; forty-four 
were diagnosed between 1 and 5 years 
before, 35 women were diagnosed 5–10 
years before, and 34 women were diag-
nosed over 10 years before participat-
ing. Reported pain intensity ranged be-
tween 0.47–3.00 (M=1.99, SD=0.57). 
Pain intensity significantly correlated 
with depression (r=0.46, p<0.001) and 
anxiety (r=0.38, p<0.001). Pain also 
had significant correlations with two 
social comparison sub-scales: down-
ward identification (r=0.19, p=0.025) 
and downward contrast (r=-0.24, 
p<0.01). No significant correlation be-
tween pain intensity and body apprecia-
tion was found. Considering these cor-
relations, only downward identification 
and downward contrast were included 
as mediators in the moderated-media-
tion model.
Hypothesis 4: Moderated-mediation 
models.

Depression
The model testing whether body ap-
preciation moderated the indirect link 
between pain intensity and depression 
through social comparison is presented 
in Figure 4. We found a direct effect of 
pain on depression (B=3.36, p<0.01). 
We also found a significant pain by 
body appreciation interaction affect-
ing downward identification and a sig-
nificant moderated-mediation effect 
(index of moderated mediation=-0.49, 
95% CI=[-1.13, -0.01]). Simple effects 
analysis, shown in Table IV, showed 
that the link between pain and down-
ward identification and, consequently, 
the indirect link between pain and de-
pression weakens as body appreciation 
increases. We found no moderated me-
diation through downward contrast.

Anxiety
The model testing whether body ap-
preciation moderated the indirect link 
between pain intensity and anxiety 
through social comparison is present-
ed in Figure 5. Results were consist-
ent with those of the model predicting 
depression. We found a direct effect 

of pain on anxiety (B=2.25, p<0.01). 
We also found a significant pain by 
body appreciation interaction affect-
ing downward identification and a sig-
nificant moderated-mediation effect 
(index of moderated mediation=-0.49, 
95% CI=[-1.29, -0.02]). Simple effects 
analysis, shown in Table V, showed 
that the link between pain and down-

ward identification and, consequently, 
the indirect link between pain and 
anxiety weakens as body appreciation 
increases. We found no moderated me-
diation through downward contrast.

Discussion
This cross-sectional study aimed to de-
velop an explanatory model for the ef-

Fig. 3. Mediation model for testing the relationship between FM and anxiety. 
Numbers on the arrows are standardised coefficients. Number in the top-right corner of the endogenous 
variables are squared multiple correlations. While not shown on the graph, age, BMI, having children, 
and having an academic degree were included as covariates in this model.

Fig. 4. Moderated-mediation model for testing the relationship between pain and depression
Numbers on the arrows are unstandardised coefficients. Numbers in the top-right corner of the endog-
enous variables are squared multiple correlations. While not shown on the graph, age, BMI, having 
children, and having an academic degree were included as covariates in this model.
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fect of FM on women’s psychological 
distress. More specifically, it sought to 
further identify the roles and the inter-
play between body appreciation, pain, 
and social comparison in the manifes-
tation of psychological distress, i.e. de-
pression and anxiety, in FM patients.
The current study demonstrated higher 
levels of anxiety and depression symp-
toms (12) and lower body appreciation 
(14, 15, 36, 39) among FM participants 
than HP. Our findings further indicated 
a novel association between body ap-
preciation and the various strategies of 
social comparison that resemble those 
attained when assessing appearance 
comparison. Consequently, the positive 

affect of social comparison was posi-
tively correlated with body apprecia-
tion (e.g. 49) and the negative affect of 
social comparison was negatively cor-
related with body appreciation (50). Ex-
amination of the possible mechanisms 
mediating the development of psycho-
logical distress in FM patients revealed 
that women with FM tend to show 
lower body appreciation than HP. This 
leads to less adaptive social comparison 
strategies (less downward contrast and 
more upward contrast and downward 
identification) which, in turn, leads to 
higher anxiety and depression levels. 
These findings coincide with past stud-
ies according to which women with FM 

more frequently use negative interpre-
tation or less favourable comparisons 
(upward contrast and downward identi-
fication) that have been linked to higher 
depression and anxiety (29) and thus 
identify and emphasise the unique role 
of body appreciation.
Examination of the role of pain inten-
sity in the development of psychologi-
cal distress revealed that, in accordance 
with previous findings, increased pain 
in women with FM was associated 
with less adaptive social comparison 
strategies (more downward identifica-
tion), resulting in higher levels of anxi-
ety and depression symptoms (22, 29). 
Interestingly, body appreciation played 
a protective role in moderating the in-
direct link between pain and psycho-
logical distress by weakening the link 
between pain and downward identi-
fication (which, in turn, reduced both 
depression and anxiety). This novel 
finding corresponds with previous re-
search which suggested that individu-
als who maintain a relatively positive 
body image that focuses on function-
ality (8) exhibit an acceptance of their 
perceived physical imperfections (51) 
and are less affected by the pain they 
experience. They are, therefore, less in-
clined to downward identification com-
parison strategies and reduced psycho-
logical distress (16, 22).
Taken together, these results suggest 
that uncertainty as a dimension of 
both lower body appreciation (31) and 
more pain perception may determine 
social comparison processes as a cop-
ing strategy used by patients with FM. 
These results correspond with previ-
ous studies showing that higher use 
of downward identification, which is 
known to lead to helplessness (20), is 
related to higher perceptions of stress 
and psychological distress and a worse 
quality of life and overall adjustment 
(28). Likewise, in line with Orfgen and 
Dijkstra’s findings (52), the unique role 
of positive body image may be exem-
plified in a complementary direction, 
namely, less downward identification is 
significantly related to higher affective 
acceptance of chronic pain.
Finally, while COVID-19 has been 
associated with a notable increase in 
psychological distress worldwide (53), 

Table IV. Simple effects analysis of the indirect link between pain and depression through 
body appreciation. Indirect effects were estimated at M-SD, M and M+SD values of the 
moderator.

Moderator value	 Indirect effect (S.E.)	 95% CI

2.39	 0.75 	(0.37)	 (0.13, 1.58)
3.18	 0.36 	(0.22)	 (0.01, 1.87)
3.89	 -0.03 	(0.26)	 (-0.57, 0.53)

Fig. 5. Moderated-mediation model for testing the relationship between pain and anxiety. Numbers 
on the arrows are unstandardised coefficients. Numbers in the top-right corner of the endogenous vari-
ables are squared multiple correlations. While not shown on the graph, age, BMI, having children, and 
having an academic degree were included as covariates in this model.

Table V. Simple effects analysis of the indirect link between pain and anxiety through 
body appreciation. Indirect effects were estimated at M-SD, M and M+SD values of the 
moderator.

Moderator value	 Indirect effect (S.E.)	 95% CI

2.39	 0.86 	(0.40)	 (0.20, 1.75)
3.18	 0.42 	(0.24)	 (0.02, 0.97)
3.89	 -0.04 	(0.30)	 (-0.62, 0.58)
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women with FM have been found to 
suffer additional distress (54). The man-
datory self-isolation may have imposed 
negative psychological effects, which 
patients with FM are more prone to. 
Furthermore, new obstacles emerged 
due to limited access to complementary 
treatments, difficulty acquiring neces-
sary medications, and decreased per-
ceived social support (54). It is possible 
that this additional burden added to the 
distress of the participants in our study, 
meaning that the level of psychological 
distress they reported was higher than it 
might have been otherwise.
The primary limitation of the cur-
rent study is its cross-sectional design 
which constrains causal conclusions. 
Our promising findings from the path 
analysis should encourage the design 
of longitudinal intervention studies that 
investigate body image, social com-
parison, and pain perception in women 
suffering from FM. A second limita-
tion concerns the validity of the model, 
which might be increased by control-
ling appearance comparison, social 
comparison targets, body functional-
ity, and different facets of participants’ 
chronic pain. Third, illness status was 
reported by our participants and their 
health status was not directly assessed. 
An additional examination by a medi-
cal professional would provide direct 
information for the association between 
illness and psychological distress. 
Fourth, the study was conducted during 
the COVID 19 pandemic, which possi-
bly influenced the observed results.
This study aimed to develop an ex-
planatory model for the effect of FM on 
women’s psychological distress. Based 
on our findings, future studies should 
further investigate the association be-
tween functionality and functionality 
appreciation among women suffering 
from FM, in order to develop tailored 
psychological interventions. Specifical-
ly, women with FM may benefit from 
treatments encouraging a holistic focus 
on body functionality (55, 56). Address-
ing the various domains of body func-
tionality as a possible protective factor 
against societal pressures (8) may not 
only improve body image but also, ulti-
mately, reduce symptoms of depression 
and anxiety among these patients.

References
  1.	SARZI-PUTTINI P, GIORFI V, ATZENI F et al.: 

Fibromyalgia position paper. Clin Exp Rheu-
matol 2021; 39 (Suppl. 130): S186-93.

  2.	WOLFE F, WALITT B, PERROT S, RASKER JJ, 
HÄUSER W: Fibromyalgia diagnosis and bi-
ased assessment: Sex, prevalence and bias. 
PLoS One 2018; 13: e0203755.

  3.	CLAUW DJ: Fibromyalgia: a clinical review. 
JAMA 2014; 311: 1547-55.

  4.	BORG C, PADOVAN C, THOMAS-ANTÉRION 
C et al.: Pain-related mood influences pain 
perception differently in fibromyalgia and 
multiple sclerosis. J Pain Res 2014; 22: 81-7.

  5.	VURAL M, BERKOL TD, ERDOGDU Z, 
KUCUKSERAT B, AKSOY C: Evaluation of 
personality profile in patients with fibromy-
algia syndrome and healthy controls. Mod 
Rheumatol 2014; 24: 823-8.

  6.	GRACELY RH, CEKO M, BUSHNELL MC:      
Fibromyalgia and depression. Pain Res Treat 
2012; 2012: 486590.

  7.	CASH TF: Body image: Past, present, and fu-
ture. Body Image 2004; 1: 1-5.

  8.	ALLEVA JM, TYLKA TL: Body functionality: a 
review of the literature. Body Image 2021; 
36: 149-71.

  9.	PIRAN N: Embodied possibilities and disrup-
tions: The emergence of the experience of 
embodiment construct from qualitative stud-
ies with girls and women. Body Image 2016; 
18: 43-60. 

10.	JAMISON JR: A psychological profile of fibro-
myalgia patients: A chiropractic case study.     
J Manipulative Physiol Ther 1999; 22: 454-7.

11.	 JOLLY M: Body image issues in rheumatol-
ogy. In: CASH T, SMOLAK L (Eds.): Body 
Image: A Handbook of Science Practice and 
Prevention. New York, Guilford 2011: 350-7. 

12.	GALVEZ-SÁNCHEZ CM, DUSCHEK, S, DEL 
PASO GAR: Psychological impact of fibro-
myalgia: current perspectives. Psychol Res 
Behav Manag 2019; 12: 117-27. 

13.	KIM CH, LUEDTKE CA, VINCENT A, THOMP-
SON JM, OH TH: Association of body mass in-
dex with symptom severity and quality of life 
in patients with fibromyalgia. Arthritis Care 
Res (Hoboken) 2012; 64: 222-8.

14.	BOYINGTON JE, SCHOSTER B, CALLAHAN 
LF: Comparisons of body image perceptions 
of a sample of black and white women with 
rheumatoid arthritis and fibromyalgia in the 
US. Open Rheumatol J 2015; 9: 1-7. 

15.	AKKAYA N, AKKAYA S, ATALAY NS, BALCIC 
S, SAHIN F: Relationship between the body 
image and level of pain, functional status, 
severity of depression, and quality of life in 
patients with fibromyalgia syndrome. Clin 
Rheumatol 2012; 31: 983-8.

16.	MARKEY CH, DUNAEV JL, AUGUST KJ:    
Body image experiences in the context of 
chronic pain: An examination of associations 
among perceptions of pain, body dissatisfac-
tion, and positive body image. Body Image 
2020; 32: 103-10.

17.	GERBER JP, WHEELER L SULS J: A social 
comparison theory meta-analysis 60+ years 
on. Psychol Bull 2018; 144: 177-97.

18.	TENNEN H, McKEE TE, AFFLECK G: Social 
comparison processes in health and illness. 
In: FREIDMAN HS (Ed.): The Oxford Hand-
book of Social Comparison. Boston, Spring-

er 2000: 443-83.
19.	van der ZEE K, BUUNK B, SANDERMAN R, 

BOTKE G, BERGH FVD: Social comparison 
and coping with cancer treatment. Pers Indi-
vid Differ 2000; 28, 17-34.

20.	FESTINGER L: A theory of social comparison 
processes. Hum Relat 1954; 7, 117-40.

21.	TENNEN H, AFFLECK G: Social comparison 
as a coping process: A critical review and 
application to chronic pain disorders. In:        
BUUNK BP, GIBBONS FX (Eds.): Health, Cop-
ing and Well-Being: Perspectives from Social 
Comparison Theory. Mahwah, Lawrence Erl-
baum 1997: 263-94.

22.	TEROL-CANTERO MC, BUUNK AP, CABRERA 
V, BERNABÉ M, MARTIN-ARAGÓN GELA-
BERT M: Profiles of women with fibromyal-
gia and social comparison processes. Front 
Psychol 2020; 11: 440.

23.	BUUNK AP, GIBBONS FX: Social comparison: 
The end of a theory and the emergence of a 
field. Organ Behav Hum Decis Processes 
2007; 102: 3-21.

24.	ARIGO D, SULS J, SMYTH JM: Social compar-
isons and chronic illness: Research synthesis 
and clinical implications. Health Psychol 
Rev 2014; 8: 154-214. 

25.	SMITH R: Assimilative and contrastive emo-
tional reactions to upward and downward 
social comparisons. In: SULS J, WHEELER 
L (Eds.): Handbook of Social Comparison: 
Theory and Research. New York, Plenum 
2000: 173-200. 

26.	BUUNK AP, ZURRIAGA R, GONZÁLEZ P: 
Social comparison, coping and depression 
in people with spinal cord injury. Psychol 
Health 2006; 21: 791-807.

27.	NEUGEBAUER A, KATZ PP, PASCH LA:        
Effect of valued activity disability, social 
comparisons, and satisfaction with ability on 
depressive symptoms in rheumatoid arthritis. 
Health Psychol 2003; 22: 253-62. 

28.	GROOTHOF H, SCHOLTES R: Are support 
groups beneficial for fibromyalgia patients? 
The negative effects of social comparison for 
those who want it most. Health Psychol Rev 
2007; 1 (Suppl.): 9-309.

29.	CABRERA-PERONA V, BUUNK AP, TEROL-
CANTERO MC, QUILES-MARCOS Y, MARTÍN-
ARAGÓN M: Social comparison processes 
and catastrophising in fibromyalgia: A path 
analysis. Psychol Health 2017; 32: 745-64.

30.	VARTANIAN LR: Self-discrepancy theory and 
body image. In: CASH TF (Ed.): Body Image 
and Human Appearance. Academic Press, 
2012; 2: 711-7.

31.	QUICK V: Social theory applied to body im-
age and chronic illness in youth. Am J Life-
style Med 2014; 8: 15-20.

32.	PINQUART M: Body image of children and 
adolescents with chronic illness: A meta-an-
alytic comparison with healthy peers. Body 
Image 2013; 10: 141-8.

33.	PINKASAVAGE E, ARIGO D, SCHUMACHER 
LM: Social comparison, negative body image, 
and disordered eating behavior: the moderat-
ing role of coping style. Eating Behav 2015; 
16: 72-7.

34.	HAWKINS RA: Fibromyalgia: a clinical up-
date. J Am Osteopath Assoc 2013; 113: 680-9.

35.	UÇAR M, SARP Ü, KARAASLAN Ö, GÜL AI, 
TANIK N, ARIK HO: Health anxiety and de-



1174 Clinical and Experimental Rheumatology 2022

Body appreciation in women with fibromyalgia / S. Geller et al.

pression in patients with fibromyalgia syn-
drome. J Int Med Res 2015; 43: 679-85.

36.	MARTINEZ E, AIRA Z, BUESA I, AIZPURUA I, 
RADA D, AZKUE JJ: Embodied pain in fibro-
myalgia: Disturbed somatorepresentations 
and increased plasticity of the body schema. 
PLoS One 2018; 13: e0194534.

37.	GELLER S, LEVY S, ASHKELONI S, ROEH B, 
SBIET E, AVITSUR R: Predictors of psycho-
logical distress in women with endometrio-
sis: The role of multimorbidity, body image, 
and self-criticism. Int J Environ Res Public 
Health 2021; 18: 3453.

38.	LOTZE M, MOSELEY GL: Role of distorted 
body image in pain. Curr Rheumatol Rep 
2007; 9: 488-96.

39.	BERK E, KOÇYIGIT BF, BERK ŞŞ: The rela-
tionship between disease severity and body 
perception, mood disorder and quality of life 
in fibromyalgia syndrome. Turk Klin J Med 
Sci 2020; 40: 154-60.

40.	KROENKE K, SPITZER RL, WILLIAMS JB: 
The PHQ-9: Validity of a brief depression se-
verity measure. J Gen Intern Med 2001; 16: 
606-13.

41.	GEULAYOV G, JUNGERMAN T, MOSES S, 
FRIEDMAN N, MIRON R, GROSS R: Valida-
tion of the Hebrew version of the PHQ-9, a 
screening instrument for depression in pri-
mary care. Isr J Psychiatry 2009; 46: 45.

42.	SPITZER RL, KROENKE K, WILLIAMS JB, 
LÖWE B: A brief measure for assessing gen-

eralized anxiety disorder: The GAD-7. Arch 
Int Med 2006; 166: 1092-7.

43.	TYLKA TL, WOOD-BARCALOW NL: The 
Body Appreciation Scale-2: Item refinement 
and psychometric evaluation. Body Image 
2015; 12: 53-67.

44.	GELLER S, HANDELZALTS JE, LEVY S, BOX-
ER N, TODD J, SWAMI V: An examination of 
the factor structure and preliminary assess-
ment of the psychometric properties of a 
Hebrew translation of the Body Appreciation 
Scale-2 (BAS-2). Body Image 2020; 34: 145-
54.

45.	MELZACK R: The short-form McGill pain 
questionnaire. Pain 1987; 30: 191-7.

46.	MARGALIT D, HAR LB, BRILL S, VATINE JJ: 
Complex regional pain syndrome, alexithy-
mia, and psychological distress. J Psycho-
som Res 2014; 77: 273-7.

47.	BEN-ZUR H, DEBI Z: Optimism, social com-
parisons, and coping with vision loss in Is-
rael. J Vis Impair Blind 2005; 99: 151-64.

48.	HAYES AF: Partial, conditional, and moder-
ated moderated mediation: Quantification, 
inference, and interpretation. Commun Mon-
ogr 2018; 85: 4-40.

49.	LIN L, SOBY M: Appearance comparisons 
styles and eating disordered symptoms in 
women. Eating Behav 2016; 23: 7-12. 

50.	LEAHEY TM, CROWTHER JH, CIESLA JA:    
An ecological momentary assessment of the 
effects of weight and shape social compari-

sons on women with eating pathology, high 
body dissatisfaction, and low body dissatis-
faction. Behav Ther 2011; 42: 197-210. 

51.	FRISÉN A, HOLMQVIST K: What character-
izes early adolescents with a positive body 
image? A qualitative investigation of Swed-
ish girls and boys. Body Image 2010; 7: 205-
12. 

52.	ORFGEN H, DIJKSTRA A: A cross-sectional 
study of psychological comparison processes 
that may underlie the acceptance of chronic 
pain. Clin Psychol Psychother 2016; 23: 
487-95.

53.	SALAFFI F, GIORGI V, SIROTTI S et al.:       
The effect of novel coronavirus disease-2019 
(COVID-19) on fibromyalgia syndrome. 
Clin Exp Rheumatol 2021; 39 (Suppl. 130): 
S72-7.

54.	ALOUSH V, GURFINKEL A, SHACHAR N, 
ABLIN JN, ELKANA O: Physical and mental 
impact of COVID-19 outbreak on fibromy-
algia patients. Clin Exp Rheumatol 2021; 39 
(Suppl. 130): S108-14.

55.	ALLEVA JM, DIEDRRICHS PC, HALLIWELL 
E et al.: More than my RA: A randomized 
trial investigating body image improvement 
among women with rheumatoid arthritis using 
a functionality-focused intervention program. 
J Consul Clin Psychol 2018; 86: 666-76.

56.	ALCIATI A, NUCERA V, MASALA IF et al.:   
One year in review 2021: fibromyalgia. Clin 
Exp Rheumatol 2021; 39 (Suppl. 130): S3-12.


