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Background: Fibromyalgia (FM) is a common rheumatic illness distinguished by chronic pain, fatigue, cognitive problems, and
functional disability. However, the differences between men and women have not yet been comprehensively studied, especially after
the development of the last 2016 American College of Rheumatology (ACR) criteria. The aim of this study was to evaluate the gender
differences in symptom characteristics, cognitive dysfunction, and disease severity in Egyptian FM patients considering both the ACR
1990, 2011, and the last 2016 ACR diagnostic criteria.
Methods: This is a prospective cross-sectional study that was carried out on 352 patients with FM in the Rheumatology
Department, Al-Azhar University Hospital in Egypt, in the period between January 1, 2020, and June 1, 2021. In addition to the
number of tender points (TPC), data was collected on age, gender, body mass index (BMI), marital status, disease onset,
duration, and diagnostic delay. The widespread pain index (WPI), the symptom severity scale (SSS), fatigue, cognitive dysfunc-
tion, sleep disturbance, awakening unrefreshed, headache, abdominal pain, and depression were evaluated and scored according
to 2010 and 2016 ACR criteria. A visual analog scale (VAS) for pain, fatigue, stiffness, anxiety, and depression is included in the
questionnaire. The total score ranges were produced using total score ranges ranging from 0 to 80 (excluding job items), with
higher scores indicating a stronger negative effect and/or intensity of symptoms. The polysymptomatic distress scale (PDS) has
been calculated by the summation of the SSS with the WPI. The Revised FM impact questionnaire (FIQR) has also been
evaluated.
Results: The study shows that females have a significantly higher prevalence of fatigue, cognitive dysfunction, sleep disturbance,
headache, and abdominal pain (p < 0.05). Also, females showed significantly higher scores than males regarding WPI, SSS, and mean
TPC (p = 0.004, 0.027, and 0.001, respectively). While there was no difference regarding the FIQR (p=0.93), PDS was significantly
higher in women (p= 0.001).
Conclusion: Female patients with FM had greater disease severity scores, symptomatology, and number of tender points. Whatever
the criteria applied, the prevalence and intensity of the disease features are higher in females, which may underestimate the disease in
male patients.
Keywords: fibromyalgia, gender differences, chronic pain, diagnostic criteria

Introduction
Fibromyalgia (FM) is a rheumatic illness that is characterized by chronic pain in many sites, fatigue, cognitive problems,
sleep disturbances, and functional disability.1

The global FM incidence ranges from 0.2% to 8%.2 During the last decade, the number of cases diagnosed with FM
has risen.2,3 Although the etiology of FM is unknown, research shows that central nervous system neurochemical
imbalances may intensify or enhance pain perception.4
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There is a controversial and unclear relationship between FM and sex. FM has traditionally been thought to be
a female-predominant disorder. The consensus is that at least 90% of FM diagnoses are present in females.5,6 However,
two major epidemiological studies show that 60.8% of people with FM are females.7,8

Several diagnostic criteria have been evolved throughout time. The American College of Rheumatology (ACR)
published the first-time FM criteria in 1990.9 These classification criteria, which have been commonly used in clinical
practice, require a history of widespread pain for at least 3 months and tenderness on digital palpation in at least 11 of 18
defined tender points.9 The ACR published another version of the diagnostic criteria in 2010 that removed the tender
point examination requirement. It was solely based on the usage of two scales: the Widespread Pain Index (WPI) and the
symptom severity scale (SSS). The presence of symptoms for at least three months is required.10 This criteria set has
been later validated in the French and Spanish populations.11,12

The 2010 ACR diagnostic criteria were updated and adjusted for use in research by Wolfe et al in 2011.13 The 2011
criteria were only slightly different from the 2010 criteria. The FM symptom scale has been renamed the polysymptomatic
distress scale (PDS).

The FM diagnostic criteria were updated in 2016.14 The earlier requirement that the patient have no other ailments
that may explain the discomfort was eliminated. These criteria were reviewed to ensure that they could be utilized not
only as diagnostic criteria in clinical practice but also as classification criteria in research.14 The criteria added the
“generalized pain” criterion to overcome the inclusion of regional pain syndrome as a limitation of the previous one.14,15

Notably, the sex ratio varies greatly depending on the criterion used. When the 2010 ACR criteria are utilized, a larger
proportion of men are diagnosed with FM.16

So far, little research has looked at gender differences in the FM patient group, and the results have been contentious and
inconclusive, with female patients showing more tender points and more pain intensity than males in most studies.17–19

With the elimination of the tender points from the recent criteria, gender differences in prevalence tend to be far
smaller than previously reported.20,21

However, the impact of gender on the construct of the old and new criteria has not yet been systematically evaluated.
We thought that addressing this point may enhance the early diagnosis of FM, especially in men, which leads to proper
management and decreases the health care utilization and cost previously reported in the disease management.22,23

Furthermore, gender differences would affect different gender-targeted treatment and follow-up strategies.
In this cross-sectional prospective analysis, we aimed to evaluate the gender differences in symptom characteristics,

cognitive dysfunction, and disease severity in Egyptian FM patients considering both ACR 1990, 2011 and the last 2016
ACR diagnostic criteria.

Materials and Methods
Study Design and Patients
This is a prospective cross-sectional study that was carried out on 352 patients with FM in the Rheumatology
Department, Al-Azhar University Hospital in Egypt, in the period between January 1, 2020, and June 1, 2021.

Inclusion Criteria
Patients were included if they had been diagnosed with FM by rheumatologists as fulfilling all the ACR criteria (1990,
2011 and 2016) were included.9,13,14

Exclusion Criteria
Patients under the age of 18 and beyond the age of 70 were excluded from the research, as were those with any
inflammatory rheumatic diseases (eg, rheumatoid arthritis or psoriatic arthritis), active malignancy, fractures, or other
non-rheumatic sources of pain. Patients who refused to participate in the study.
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Ethical Considerations
The study was approved by the ethical committee of Al Azhar University School of Medicine (Az 062-11-012,
December 2019). All participants were informed about the study procedures and signed an informed consent form.
The study was carried out in compliance with the competent committee on human experimentation’s ethical criteria, as
well as the Helsinki Declaration of 1975, as updated in 1983. No financial support was received for this study.

Demographics, Clinical Characteristics, and Clinical Outcomes
Data collected included: age, gender, body mass index (BMI), marital status, disease onset, duration, and diagnostic
delay, which has been defined as the time period from the start of symptoms until the diagnosis of FM by
a rheumatologist. All patients were assessed using the 1990,19 2011 modification13 of 2010 criteria,10 and 201614

ACR criteria. In addition to the number of tender points (TPC), WPI, SSS, fatigue, cognitive dysfunction, sleep
disturbance, awakening unrefreshed, headache, abdominal pain, and depression were evaluated and scored according
to the above-mentioned criteria as follows:

-1990 ACR criteria require a history of generalized pain for at least 3 months and tenderness on digital palpation of at
least 11 out of 18 specified tender points.9

–2011 ACR modification of the 2010 criteria: “A patient satisfies modified ACR 2010 FM diagnostic criteria if the
following 3 conditions are met: (1) WPI ≥ 7 and SSS ≥ 5 or WPI between 3–6 and SSS > 9. (2) Symptoms have been
present at a similar level for at least 3 months. (3) The patient does not have a disorder that would otherwise sufficiently
explain the pain.13

WPI (0–19): The widespread pain index is a count of 19 painful locations from the Regional Pain Scale (RPS), a self-
reported list of painful sites.

SSS (0–12): The symptom severity scale is the total of the severity grades (0–9) of three symptoms (fatigue, waking
unrefreshed, and cognitive symptoms) plus the sum (0–3) of the number of the following symptoms experienced by the
patient in the preceding six months:

(1) Headaches (0–1), (2) Lower abdominal pain or cramps (0–1), and (3) depression (0–1).- PDS has been evaluated
as a measure of disease severity. It is calculated by adding the WPI and SSS (0–31).24–2016 ACR criteria: A patient is
diagnosed with FM (satisfies modified 2016 FM criteria) if all three of the following characteristics are met: (1) WPI ≥ 7
and SSS score ≥ 5 ORWPI of 4–6 and SSS score ≥ 9. (2) There must be generalized pain, defined as pain in at least four
of the five areas. The generalized pain definition excludes jaw, chest, and abdominal discomfort. Symptoms have
typically been present for at least three months.14

The revised FM impact questionnaire (FIQR) was evaluated using a previously validated Arabic version.25

The questionnaire includes a visual analog scale (VAS) for pain, fatigue, stiffness, anxiety, depression, physical
function, and well-being. Total score ranges were calculated with total score ranges between 0 and 80 (without job
items), where high scores indicated a higher negative impact and/or a greater severity of symptoms.26

Statistical Analysis
The collected data was reviewed, coded, and tabulated using the Statistical Package for Social Science (IBM Corp.
Released 2011. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.). The mean and standard
deviation (mean ± SD) were used to describe the parametric numerical data. The frequency and percentage were used to
describe the non-numerical data. An independent sample t-test was used to detect significant differences between men
and women for continuous variables and a chi-square test or Fisher’s exact test was used to determine gender-related
differences for qualitative variables. P<0.05 was considered statistically significant.

Results
This study included 352 FM patients; most patients were females, 281 (79.8%), while males were 71 (20.2%), and the
female/male ratio was 3.96:1. There was a statistically significant difference between females and males regarding age,
marital status, and BMI (Table 1).
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Females had a significantly higher incidence of fatigue, cognitive dysfunction, sleep disturbance, headache, and
abdominal pain (p < 0.05) while there was no significant difference between females and males considering awakened
unrefreshed and depression (Table 2).

Table 1 Demographic Features of FM Patients According to Gender

Sex P value

Female N=281 (79.8%) Male N=71 (20.2%)

Age (year) mean ± SD 34.98 ± 9.327 30.79 ±11.384 0.026

Marital status, no. (%) Single 50 (14.2%) 30 (8.5%) 0.000*

Married 218 (61.9%) 39 (11.1%)

Divorced 12 (3.4%) 1 (0.3%)

Widow 1 (0.3%) 1 (0.3%)

BMI (kg/m2) mean ±SD 28.618±5.5446 25.662±5.0226 0.03*

Note: *p value is significant, BMI: body mass index.

Table 2 Qualitative Symptoms of FM According to Gender

Scale Questionnaire Sex P value*

Female (N=281) Male (N=71)

Fatigue 0 6 (1.7%) 9 (2.6%) 0.122

1 10 (2.8%) 2 (0.6%)

2 167 (47.4%) 40 (11.4%)

3 98 (27.8%) 20 (5.7%)

Awakened unrefreshed 0 11 (3.1%) 2 (0.6%)

1 41 (11.6%) 7 (2.0%)

2 137 (38.9%) 28 (8.0%)

3 92 (26.1%) 34 (9.7%)

Cognitive dysfunction 0 10 (2.8%) 8 (2.3%) 0.037

1 114 (32.4%) 32 (9.1%)

2 129 (36.6%) 26 (7.4%)

3 28 (8.0%) 5 (1.4%)

Sleep disturbances 0 3 (0.9%) 3 (0.9%) 0.000

1 40 (11.4%) 3 (0.9%)

2 112 (31.8%) 13 (3.7%)

3 126 (35.8%) 52 (14.8%)

Headache % 242 (68.8%) 18 (5.1%) 0.029

Depression % 84 (29.8%) 53 (15.1%) 0.07

Abdominal pain % 194 (55.1%) 36 (10.2%) 0.005

Note: * Pearson chi square, bold values are significant.
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Females showed a significantly higher score than males regarding WPI, SSS, and TPC (p = 0.004, 0.027, and 0.001,
respectively), while there was no significant difference between females and males considering disease duration,
diagnostic delay, and FIQR (Table 3).

Table 3 FM Disease Duration, Diagnostic Delay, and Severity Parameters According to Gender

Features Gender Statistics 95% Confidence Interval P value

Lower Upper

Disease duration (years) Female Mean 4.904 −1.36679 0.4285 0.305

SD 3.4181

Male Mean 5.373

SD 3.5099

Diagnostic delay (years) Female Mean 5.423 −1.3153 0.584860 0.453

SD 3.6702

Male Mean 5.789

SD 3.5007

WPI (0–19) Female Mean 8.79 0.320 1.609 0.004

SD 2.797

Male Mean 7.27

SD 2.380

SSS (0–12) Female Mean 7.94 0.051 0.842 0.027

SD 1.502

Male Mean 7.49

SD 1.566

PDS (0–31) Female Mean 16.75 0.709 2.223 0.001

SD 3.441

Male Mean 15.28

SD 2.721

FIQR (0–10) Female Mean 55.30 −4.257 4.242 0.993

SD 16.670

Male Mean 55.31

SD 14.547

TPC (0–18) Female Mean 14.62 1.250 2.413 0.001

SD 2.202

Male Mean 12.79

SD 2.317

Notes: Bold values are significant (independent sample t-test confirmed by Mann–Whitney U-test for variables with unequal variance).
Abbreviations: FIQR, the revised FM impact questionnaire; PDS, polysymptomatic distress scale; SSS, symptom severity scale; TPC, tender point count; WPI, widespread pain index.
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Discussion
The relationship between gender and FM is still debatable, confusing, and underestimated despite the development of
many diagnostic criteria over the past three decades.5,19,27

FM has always been seen as a major women’s disease. However, according to the parameters applied, the sex ratio
differs significantly. When the 2010 ACR criteria are applied, more males are identified with FM; the 1990 ACR criteria
showed that the ratio of women to men was 13.7:1, whereas the ratio was 4.8:1 using the 2010 ACR criteria and even less
with the 2011 modification (2.3:1).16 When applying the three criteria sets in this study, we found a female to male ratio
of 3.96:1.

The perception of FM as primarily a female illness (the traditionally assumed female ratio was 90%) is not supported
by data from objective research. As previously stated, the female percentage of cases was 60% based on established
criteria and fair patient selection.7,8 Wolfe and others are recommending the application of the 2016 clinical and
epidemiological study criteria for FM due to its revised score and widespread pain.14,15

In the current study, we found a significantly higher incidence of fatigue, cognitive dysfunction, sleep disturbance,
headache, and abdominal pain in females compared with males, in accordance with established greater values on the
biological and social levels of female symptoms and pain reporting.28,29

These differences may make the diagnosis of FM more difficult in men, especially with the less prevalent “general-
ized pain criterion” and a lesser degree of cognitive dysfunction. Yunus et al30 observed higher levels of fatigue and
morning tiredness in the female FM group. However, other studies contrarily observed higher levels of fatigue in male
patients19 or reported no gender differences.31,32

The rise in FM in females has been associated with and explained by the variance in the intensity of symptoms in
general and in PSD scores in particular.15,17 In the same line, our results showed that females had a significantly higher
score than males regarding the WPI and SSS. In accordance with our findings, Wolfe et al reported a difference between
women and men with FM regarding the mean PSD (10.2 vs 8.2). They also found a linear relation between the
probability of being female and FM and the degree of severity when applying the 2016 criteria.5,14

Regarding the tender point count, we observed that women have a mean tender point much greater than men.
However, the points of tenderness are not easy to evaluate, and women are often affected by divergent pain conditions
compared to males.28 Newer research reflecting the 2010 elimination of tender points as a criteria for diagnosis of FM
has shown gender equality rates.33

In an Italian study based on the 1990 criteria, the authors found no difference between men and women regarding the
age at the onset of symptoms, the number of tender points, fatigue, and sleep disturbance. They stated that hyperalgesia is
more frequent in women. However, the sample size was very small for both genders, and they recommended further
studies on gender differences applying 2010 criteria.34

In a study by Sánchez et al 2012, they reported duration of symptoms and disability in men than in women, while this
could not be observed in our study as there were no differences between the sexes regarding the disease duration or the
diagnostic delay. It is noteworthy that they depended only on the old (1990) criteria.35 In the same context, Huser et al in
2011 reported a longer disease duration in women but no gender differences regarding the age, sites of pain, somatic
symptoms, or features of depression.36

In the current study, we found no significant difference between men and women regarding the FIQR. However, we
did not compare our patients on the basis of the individual variables in the questionnaire. Some features are compared
separately, such as fatigue and sleep disturbances, which were more prevalent and intense in females.

Aparicio et al investigated the gender differences in quality of life and FIQR in a small cohort of FM patients in
Spain.They reported that the overall FIQR is higher in men, while the individual features of the questionnaire showed
a higher prevalence of fatigue and morning tiredness in female patients. The quality of life measured by the SF-36 was
lower in women with FM. However, they considered their results preliminary given the small sample size (only 20 men)
and the consequent low statistical power.37

Although this study evaluated gender differences for the first time through the application of the old and last 2016
ACR diagnostic criteria, there are numerous limitations to the present study. First, because the study was prospective and
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cross-sectional, selection bias cannot be ruled out. Second, numerous comparisons can raise the chance of a type I error
in this relatively small sample. Third, the differences in the current treatments were not evaluated. Nevertheless, these
results provide significant data that may help guide future research on the foundation and impact of gender disparities
among FM patients.

Conclusion
Female patients with FM had greater disease severity scores, symptomatology, and number of tender points. Whatever
the criteria applied, the prevalence and intensity of the disease features are higher in females, which may underestimate
the disease in male patients. Future studies with a larger male FM sample size will need to identify why males with
fibromyalgia have a distinct clinical profile in terms of symptoms, which may be due to physiological differences.

Data Sharing Statement
The datasets used in this work are available upon reasonable request from the corresponding author.

Ethical Approval
The study was approved by the ethical committee of Al Azhar University School of Medicine in Egypt (Az 062-11-012,
December 2019).

Consent for Publication
Consent for publication was obtained.
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There are no conflicts of interest reported by the authors in this study.
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