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Background: Fibromyalgia (FM) is a chronic widespread pain syndrome fre-
quently accompanied by fatigue, cognitive dysfunction, psychological symp-
toms, and multiple somatic symptoms. Coronavirus disease 2019 (COVID-19) 
has affected millions worldwide; however, its long-term sequelae remain incom-
pletely understood.
Objective: This study aimed to investigate whether prior COVID-19 infection was 
associated with a higher prevalence of fibromyalgia and to identify demographic 
and clinical factors associated with fibromyalgia in the study population.
Subjects and methods: This comparative cross-sectional study included 
250 individuals with PCR-confirmed COVID-19 at least 3 months before assess-
ment and 250 participants without a known history of confirmed COVID-19 
infection. Data were collected at a single time point using a structured question-
naire and interview. Fibromyalgia status was defined as fulfillment of the modified 
2016 American College of Rheumatology criteria.
Results: Fibromyalgia criteria were fulfilled by 60/250 participants (24.0%) with 
prior COVID-19 infection compared with 35/250 participants (14.0%) in the com-
parison group. In crude analysis, prior COVID-19 infection was associated with 
higher odds of fibromyalgia criteria fulfillment (OR = 1.94, 95% CI: 1.22–3.07, 
p = 0.004). After adjustment for age group, sex, educational level, occupation, 
smoking status, and chronic disease, prior COVID-19 infection remained signifi-
cantly associated with higher odds of fibromyalgia criteria fulfillment (adjusted 
OR = 2.18, 95% CI: 1.33–3.58, p = 0.002).
Conclusion: Prior COVID-19 infection remained associated with higher odds of 
modified 2016 ACR fibromyalgia criteria fulfillment. Female sex and non-employ-
ment were also associated with fibromyalgia criteria fulfillment, highlighting the 
need for clinical awareness and early recognition of fibromyalgia-like symptoms 
among individuals with a history of COVID-19 infection.
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Highlights

	•	 Fibromyalgia criteria fulfillment was more prevalent among par-
ticipants with prior COVID-19 infection than in the compari-
son group.

	•	 Prior COVID-19 infection remained independently associated 
with higher odds of fibromyalgia criteria fulfillment after 
adjustment for demographic and clinical variables.

	•	 Female sex and non-employment were also independently associ-
ated with fibromyalgia criteria fulfillment.

1 Introduction

Fibromyalgia (FM) is characterized by chronic widespread mus-
culoskeletal pain accompanied by fatigue, nonrestorative sleep, cogni-
tive impairment, depression, and anxiety (1, 2). It is a persistent, 
potentially disabling condition with substantial impact on quality of 
life (3). Population-based studies estimate a prevalence of approxi-
mately 2–5% in the general population and affect more females than 
males (4–6). Regional estimates vary; a systematic review and meta-
analysis from Saudi Arabia reported a pooled fibromyalgia prevalence 
of 13.4% (25).

Fibromyalgia has a multifactorial etiology characterized by 
complex interactions between genetic susceptibility, epigenetic 
modifications, neurobiological alterations, and environmental 
triggers such as physical trauma, infections, and psychosocial 
stressors (3, 7). Infectious agents have been associated with the 
onset of fibromyalgia, particularly following prolonged infectious 
illness. Recent observations of fibromyalgia-like manifestations 
after SARS-CoV-2 infection further support a possible post-infec-
tious contribution to disease pathogenesis (8–12). Several recent 
studies have brought to light many similarities between fibromy-
algia and long COVID in terms of both the symptom profile, 
including widespread pain, fatigue, sleep disorders, cognitive 
symptoms, and autonomic dysfunction, and the possible disease 
pathophysiology concerning a post-infection origin, which can be 
regarded as a link between these two entities (8, 9). Evidence sug-
gests that several cases of fibromyalgia following SARS-CoV-2 
infection have been reported (10). Some theories include sus-
tained immune response, neuroinflammation, autonomic dys-
function, and central sensitization as possible triggers of disease 
pathogenesis (3). Consequently, SARS-CoV-2 infection has been 
suggested as a possible trigger for the development of fibromyal-
gia in susceptible individuals (9).

Since there is significant overlap between post-COVID-19 
symptoms and those of fibromyalgia, in addition to increasing 
knowledge on the potential association between SARS-CoV-2 
infection and fibromyalgia, exploring the connection between 
COVID-19 and FM is medically important. However, data about 
the prevalence of FM after COVID-19 infection and the associ-
ated demographic and clinical factors are currently insufficient, 
especially with regard to Middle Eastern populations. This study 
was thus carried out to investigate whether prior COVID-19 
infection was associated with a higher prevalence of FM and to 
identify factors associated with FM among the study 
participants.

2 Materials and methods

2.1 Study design and population

This comparative cross-sectional study was conducted between 
January 2024 and January 2025. A total of 500 adult participants were 
recruited consecutively and classified according to prior COVID-19 
infection status. The sample size was determined by the number of 
eligible participants available during the study period who met the 
predefined inclusion and exclusion criteria. Both groups were 
recruited during the same study period from the same healthcare 
setting.

The prior COVID-19 group included 250 adults with a docu-
mented history of SARS-CoV-2 infection confirmed by nasopharyn-
geal swab polymerase chain reaction (PCR). Participants in this group 
were identified through outpatient follow-up clinics and community 
attendees and had recovered from the acute infection at least 3 months 
before assessment.

The comparison group included 250 adults recruited concurrently 
from the rheumatology outpatient clinic of the same institution who 
had no known history of confirmed COVID-19 infection. Recruitment 
from the same healthcare environment was intended to improve com-
parability regarding healthcare access and geographic catchment area 
between groups.

The comparison group was selected from rheumatology outpa-
tient attendees because they were available during the same recruit-
ment period and could undergo the same structured fibromyalgia 
assessment. Their common presenting complaints or working diagno-
ses included localized musculoskeletal pain, osteoarthritis, mechani-
cal back pain, periarticular disorders, regional soft-tissue rheumatism, 
and follow-up of stable non-inflammatory musculoskeletal condi-
tions. Participants presenting primarily with chronic widespread pain 
or with a previous diagnosis of fibromyalgia were excluded, as 
described in the eligibility criteria.

For all participants, a detailed clinical history was obtained, 
including demographic characteristics such as age, sex, marital status, 
educational level, occupation, smoking status, alcohol intake, and rel-
evant medical history. Participants were subsequently assessed for 
fulfillment of the 2016 revision of the 2010/2011 American College of 
Rheumatology fibromyalgia criteria.

2.2 Eligibility criteria

Eligible participants were adults aged 18 years or older. For the 
prior COVID-19 group, participants were required to have a docu-
mented history of COVID-19 infection confirmed by PCR and to have 
recovered from the infection at least 3 months before enrollment.

Participants in the comparison group were required to have no 
known history of confirmed COVID-19 infection. Because systematic 
PCR or serological testing was not performed at enrollment, this 
group was not considered confirmed free of prior SARS-CoV-2 infec-
tion and is described as participants without a known history of con-
firmed COVID-19 infection.

Individuals younger than 18 years were excluded. Participants 
who reported symptoms suggestive of COVID-19 infection or contact 
with confirmed cases without PCR confirmation were not included in 
the prior COVID-19 group. Additional exclusion criteria included a 
previous diagnosis of inflammatory arthritis or connective tissue 

https://doi.org/10.3389/fmed.2026.1876965
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Alhayali et al.� 10.3389/fmed.2026.1876965

Frontiers in Medicine 03 frontiersin.org

disease, including rheumatoid arthritis, systemic lupus erythematosus, 
Sjögren’s syndrome, systemic sclerosis, mixed connective tissue dis-
ease, spondyloarthropathies, and systemic vasculitis. Participants with 
a history of malignancy, thyroid disease, osteomalacia, or neurological 
disorders such as multiple sclerosis or myasthenia gravis were also 
excluded. Participants with a known previous diagnosis of fibromyal-
gia or chronic widespread pain syndrome were excluded based on 
self-reported history and review of available medical records when 
available. Pregnant women and individuals who declined participation 
were excluded. Participants with known psychiatric disorders were 
excluded based on self-reported medical history and review of avail-
able medical records. No formal psychiatric screening instruments 
were administered during recruitment.

2.3 Fibromyalgia assessment

Fibromyalgia criteria fulfillment was assessed using an Arabic-
language version of the modified 2016 American College of 
Rheumatology fibromyalgia criteria questionnaire, administered 
through a structured interview (13). An Arabic version of the 
Fibromyalgia Survey Questionnaire has been validated in Arabic-
speaking populations (14). The assessment included calculation of the 
Widespread Pain Index and Symptom Severity Scale.

The Widespread Pain Index was calculated according to the 
number of painful body areas reported by the participant. The 
Symptom Severity Scale assessed fatigue, unrefreshing sleep, cognitive 
symptoms, and associated somatic symptoms. Participants were clas-
sified as fulfilling the modified 2016 ACR fibromyalgia criteria if they 
met the required WPI and SSS thresholds, had generalized pain 
involving at least four of five body regions, and reported symptoms at 
a similar level for at least 3 months. The WPI ranges from 0 to 19 and 
the SSS ranges from 0 to 12. Participants fulfilled the symptom-score 
criterion if WPI was ≥7 with SSS ≥5, or if WPI was 4–6 with SSS ≥9.

Pain distribution and symptom duration were specifically verified 
during the interview. Fibromyalgia status in this study was based on 
fulfillment of the modified 2016 ACR criteria using the structured 
questionnaire and interview process. No separate rheumatologist-
confirmed clinical diagnosis was required for study classification; 
therefore, the outcome is described as fulfillment of the modified 2016 
ACR fibromyalgia criteria rather than a separate clinically confirmed 
diagnosis of fibromyalgia.

Data collection was performed by trained physicians or research 
personnel who received standardized instruction regarding question-
naire administration and application of the ACR criteria. Assessors 
were aware of participants’ COVID-19 status; therefore, lack of asses-
sor blinding was considered a potential source of assessment bias.

2.4 Ethical considerations

Approval from the relevant health authority and Institutional 
Review Board was obtained before the initiation of data collection. 
Written informed consent was waived because the study involved 
minimal risk and anonymous data collection. Verbal informed con-
sent was obtained and documented by the research team before par-
ticipant enrollment, after a full explanation of the study objectives and 
voluntary participation. Confidentiality and anonymity of all collected 
information were maintained throughout the study, and the data were 
used exclusively for research purposes.

2.5 Statistical analysis

Data were entered into Microsoft Excel 2016 and analyzed 
using the Statistical Package for the Social Sciences (SPSS), version 
24. Categorical variables were summarized as frequencies and per-
centages. Comparisons between categorical variables were per-
formed using Pearson’s chi-square test when test assumptions were 
met. Expected cell counts were reviewed before selecting the 
appropriate test. Fisher’s exact test was used for variables with 
small expected cell counts, particularly sparse comparisons such 
as alcohol intake, asthma, cerebrovascular accident, and ischemic 
heart disease.

Crude odds ratios with 95% confidence intervals were calculated 
to estimate the unadjusted association between prior COVID-19 
infection and fulfillment of the modified 2016 ACR fibromyalgia cri-
teria. Because the outcome was not rare, the absolute prevalence dif-
ference and crude prevalence ratio were also calculated to provide 
prevalence-based measures of association.

To account for potential confounding, multivariable binary logis-
tic regression was performed with fulfillment of the modified 2016 
ACR fibromyalgia criteria as the dependent variable. Prior COVID-19 
infection was included as the main exposure variable. The model was 
adjusted for age group, sex, educational level, occupation, smoking 
status, and the presence of any chronic disease. These variables were 
selected a priori based on clinical relevance and their potential asso-
ciation with both prior COVID-19 status and fibromyalgia criteria 
fulfillment. Adjusted odds ratios with 95% confidence intervals were 
reported.

Missing data were reviewed before analysis. Participants with 
missing data for variables required in the primary analysis were 
excluded from the relevant analysis. Multicollinearity among variables 
included in the regression model was assessed before final model 
interpretation. Model performance and calibration were evaluated 
using standard logistic regression diagnostics.

Because the outcome was not rare, a modified Poisson regression 
model with robust standard errors was additionally performed to esti-
mate adjusted prevalence ratios. The model included the same covari-
ates as the primary logistic regression model. Because employment 
status may be affected by fibromyalgia-related symptoms and func-
tional impairment, a sensitivity analysis excluding occupation from 
the adjusted model was also performed. Univariate analyses were con-
sidered exploratory. No formal correction for multiple comparisons 
was applied because the primary analysis was the multivariable regres-
sion model. A two-sided p-value of less than 0.05 was considered sta-
tistically significant.

3 Results

This comparative cross-sectional study included 500 participants: 
250 participants with prior PCR-confirmed COVID-19 infection and 
250 participants in the comparison group without a known history of 
confirmed COVID-19 infection. Fibromyalgia criteria were fulfilled 
by 60/250 participants with prior COVID-19 infection and 
35/250 participants in the comparison group. The prevalence of fibro-
myalgia criteria fulfillment was higher in the prior COVID-19 group 
than in the comparison group (24.0% vs. 14.0%). In crude analysis, 
prior COVID-19 infection was associated with higher odds of fibro-
myalgia criteria fulfillment (crude OR = 1.94, 95% CI: 1.22–3.07, 
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p = 0.004). The absolute prevalence difference was 10.0 percentage 
points, and the crude prevalence ratio was 1.71 (Table 1; Figure 1).

Baseline characteristics according to prior COVID-19 infection 
status are presented in Table 2. The two groups were generally compa-
rable in marital status, smoking status, alcohol intake, asthma, diabe-
tes mellitus, hypertension, cerebrovascular accident, ischemic heart 
disease, and the presence of any chronic disease. However, sex distri-
bution differed significantly between groups, with a higher proportion 
of females in the comparison group than in the prior COVID-19 
group (68.0% vs. 55.6%, p = 0.004). Educational level also differed sig-
nificantly between groups (p = 0.037), with a higher proportion of 
university-level education in the prior COVID-19 group. Age distri-
bution, occupation, and ischemic heart disease showed borderline 
differences but did not reach conventional statistical significance. 
These variables were considered in the adjusted regression analysis 
where appropriate.

Participant characteristics stratified by fibromyalgia status are pre-
sented in Table 3. In univariate analysis, significant differences were 
observed between participants with and without fibromyalgia in age 
group, sex, educational level, and occupation. Participants with fibro-
myalgia were more frequently female than those without fibromyalgia 
(80.0% vs. 57.5%, p < 0.001) and were more commonly non-employed 
(52.6% vs. 37.8%, p = 0.008). Age distribution also differed signifi-
cantly between groups (p = 0.040), with a lower proportion of partici-
pants aged ≥55 years among those with fibromyalgia. Educational 
level showed a significant association with fibromyalgia status 
(p = 0.032). In contrast, marital status, smoking status, alcohol intake, 
asthma, diabetes mellitus, hypertension, cerebrovascular accident, 
ischemic heart disease, and the presence of any chronic disease were 
not significantly associated with fibromyalgia.

Multivariable logistic regression was performed to assess factors 
associated with fibromyalgia criteria fulfillment after adjustment for 
potential confounders. The model included prior COVID-19 infec-
tion, age group, sex, educational level, occupation, smoking status, and 
the presence of any chronic disease. After adjustment, prior COVID-
19 infection remained significantly associated with higher odds of 
fibromyalgia criteria fulfillment (adjusted OR = 2.18, 95% CI: 1.33–
3.58, p = 0.002). Female sex was also independently associated with 
fibromyalgia (adjusted OR = 4.13, 95% CI: 2.05–8.29, p < 0.001). 
Compared with participants aged ≥55 years, those aged 25–34, 35–44, 
and 45–54 years had significantly higher adjusted odds of fibromyal-
gia. Non-employment and smoking were also associated with higher 
adjusted odds of fibromyalgia. The presence of any chronic disease 
showed a modest association with fibromyalgia in the adjusted model 
(adjusted OR = 1.92, 95% CI: 1.00–3.69, p = 0.049), although this find-
ing should be interpreted cautiously given the marginal level of statis-
tical significance. Educational level was not independently associated 
with fibromyalgia after adjustment.

Because fibromyalgia criteria fulfillment was relatively common, 
modified Poisson regression with robust standard errors was 

performed to estimate prevalence ratios. In this model, prior COVID-
19 infection remained associated with a higher prevalence of fibromy-
algia criteria fulfillment after adjustment for age group, sex, 
educational level, occupation, smoking status, and chronic disease 
(adjusted prevalence ratio = 1.73, 95% CI: 1.21–2.49, p = 0.003). In a 
sensitivity logistic regression model excluding occupation, the associa-
tion between prior COVID-19 infection and fibromyalgia criteria 
fulfillment remained essentially unchanged (adjusted OR = 2.17, 95% 
CI: 1.33–3.56, p = 0.002; Table 4).

Results of the prevalence-based and sensitivity analyses are pre-
sented in Table 5.

4 Discussion

In this comparative cross-sectional study, fulfillment of the modi-
fied 2016 ACR fibromyalgia criteria was more frequent among partici-
pants with prior PCR-confirmed COVID-19 infection than among 
participants without a known history of confirmed COVID-19 infec-
tion. Fibromyalgia criteria were fulfilled by 24.0% of participants in 
the prior COVID-19 group compared with 14.0% in the comparison 
group, corresponding to an absolute prevalence difference of 10.0 per-
centage points and a crude prevalence ratio of 1.71. Prior COVID-19 
infection also remained associated with higher odds of fibromyalgia 
criteria fulfillment after adjustment for age group, sex, educational 
level, occupation, smoking status, and chronic disease. The association 
was also supported by prevalence-based modeling, which showed that 
prior COVID-19 infection was associated with a 73% higher adjusted 
prevalence of fibromyalgia criteria fulfillment.

These findings are consistent with previous literature describing 
overlap between persistent symptoms after SARS-CoV-2 infection and 
fibromyalgia-related symptom domains, including widespread pain, 
fatigue, sleep disturbance, cognitive symptoms, and somatic com-
plaints (8, 10–12, 15, 16). Several mechanisms have been proposed to 
explain fibromyalgia-like symptoms after infection, including persis-
tent immune activation, neuroinflammation, autonomic dysfunction, 
and central sensitization (3, 7–9). However, the present study cannot 
determine whether SARS-CoV-2 infection directly caused fibromyal-
gia criteria fulfillment, because fibromyalgia status was assessed at a 
single time point after infection and pre-infection symptom status 
could not be fully verified.

It is also important to distinguish infection-specific explanations 
from broader pandemic-related influences. Pandemic restrictions, 
social isolation, financial stress, occupational disruption, reduced 
physical activity, psychological distress, and limited access to health-
care may all contribute to chronic pain and fibromyalgia-like symp-
toms (17–20). These factors likely affected both the prior COVID-19 
and comparison groups. Therefore, general pandemic-related stress 
alone may not fully explain the observed between-group difference, 

TABLE 1  Prevalence of fibromyalgia criteria fulfillment according to prior COVID-19 infection status.

Group Fibromyalgia n (%) No fibromyalgia n 
(%)

Crude OR 95% CI p-value

Prior COVID-19 

infection group

60 (24.0%) 190 (76.0%) 1.94 1.22–3.07 0.004

Comparison group 35 (14.0%) 215 (86.0%) Reference – –
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although it may have contributed to symptom burden in both groups 
and remains an important potential confounder.

The prevalence of fibromyalgia criteria fulfillment in the compari-
son group was also relatively high compared with general population 
estimates. This may be explained partly by the clinic-based nature of 
the comparison group, as participants were recruited from a rheuma-
tology outpatient setting rather than from the general population. 
Although individuals presenting primarily with chronic widespread 
pain or previously diagnosed fibromyalgia were excluded, some com-
parison participants had localized musculoskeletal complaints or 
other non-inflammatory rheumatologic conditions that may have 
contributed to pain, fatigue, or somatic symptom reporting. This 
should be considered when interpreting the absolute prevalence esti-
mates and limits direct generalization to community populations.

Female sex was independently associated with fibromyalgia crite-
ria fulfillment, which is consistent with previous studies showing a 
female predominance among individuals with fibromyalgia (21). Non-
employment was also associated with higher odds of fibromyalgia 
criteria fulfillment. However, this finding should be interpreted cau-
tiously because the cross-sectional design does not establish direction-
ality. Non-employment may contribute to symptoms through 
socioeconomic stress, reduced activity, or limited access to care, but 
reverse causality is also plausible because pain, fatigue, cognitive 
symptoms, and functional impairment may reduce work capacity and 
employment participation (22–24).

Smoking and chronic disease showed only borderline adjusted 
associations and should be interpreted as exploratory findings. The 
association with chronic disease was marginal, and the chronic disease 
variable combined heterogeneous conditions. Similarly, the smoking 
association requires cautious interpretation because residual con-
founding and unmeasured behavioral or socioeconomic factors may 
have influenced the result.

Overall, the findings suggest an association between prior 
COVID-19 infection and later fulfillment of fibromyalgia criteria in 
this study population. However, given the observational and cross-
sectional nature of the study, the results should be interpreted as 
hypothesis-generating. Prospective studies with pre-infection symp-
tom assessment, systematic COVID-19 exposure verification in 

comparison groups, and measurement of psychological, sleep-related, 
metabolic, and socioeconomic factors are needed to clarify whether 
SARS-CoV-2 infection independently contributes to fibromyalgia-like 
symptom development.

4.1 Limitations and future directions

Several limitations should be considered when interpreting the 
findings of this study. First, because of the comparative cross-sectional 
design, fibromyalgia criteria fulfillment was assessed at a single time 
point after COVID-19 infection. Therefore, temporal relationships 
cannot be firmly established, and causality cannot be inferred. 
Although prior COVID-19 infection was associated with higher odds 
of fibromyalgia criteria fulfillment, the study cannot confirm that 
COVID-19 directly caused new-onset fibromyalgia.

Second, pre-existing fibromyalgia symptoms or chronic wide-
spread pain before COVID-19 infection could not be fully excluded. 
Participants with a known previous diagnosis of fibromyalgia or 
chronic widespread pain syndrome were excluded based on self-
reported history and review of available medical records when avail-
able, but undiagnosed or undocumented pre-existing symptoms may 
have been present in some participants.

Third, the exact interval between COVID-19 infection and fibro-
myalgia assessment was not available for all participants. Therefore, 
the relationship between time since infection and fibromyalgia criteria 
fulfillment could not be evaluated. Data on reinfection and vaccina-
tion status were also not available, limiting assessment of their possible 
influence on persistent symptoms.

Fourth, the severity of acute COVID-19 could not be assessed 
because objective clinical data such as oxygen saturation, need for 
hospitalization, blood gas analysis, inflammatory markers, and radio-
logical findings were not consistently available. Therefore, the relation-
ship between COVID-19 severity and fibromyalgia criteria fulfillment 
could not be examined.

Fifth, exposure misclassification may have occurred in the com-
parison group. Participants in the comparison group had no known 
history of confirmed COVID-19 infection, but systematic PCR or 
serological testing was not performed at enrollment. As a result, 

FIGURE 1

Prevalence of fibromyalgia criteria fulfillment according to prior COVID-19 infection status.
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previous asymptomatic or unrecognized SARS-CoV-2 infection could 
not be excluded.

Sixth, selection bias may have occurred because participants were 
recruited from outpatient settings, and the comparison group con-
sisted of rheumatology outpatient clinic attendees rather than a gen-
eral population sample. Although participants presenting primarily 
with chronic widespread pain or fibromyalgia-like syndromes were 
excluded, some comparison participants had localized musculoskel-
etal complaints or non-inflammatory rheumatologic conditions that 
may have influenced pain or somatic symptom reporting. This may 
partly explain the relatively high prevalence of fibromyalgia criteria 
fulfillment in the comparison group.

Seventh, fibromyalgia status was based on fulfillment of the 
modified 2016 ACR criteria using a structured questionnaire and 

interview. No separate rheumatologist-confirmed clinical diagno-
sis was required for study classification. Therefore, the outcome 
should be interpreted as fibromyalgia criteria fulfillment rather 
than independently confirmed clinical fibromyalgia. In addition, 
assessors were aware of participants’ COVID-19 status, so assess-
ment bias cannot be excluded.

Eighth, some data were based on self-report and clinical his-
tory, which may introduce recall bias. Psychiatric disorders were 
excluded based on self-reported history and available medical 
records, but formal psychiatric screening instruments were not 
administered. Depression, anxiety, sleep disturbance, somatic 
symptom burden, body mass index, physical activity, socioeco-
nomic status, medication use, and healthcare-seeking behavior 
were not formally measured, although these factors may 

TABLE 2  Baseline characteristics according to prior COVID-19 infection status.

Variable Category Prior COVID-19 
group n (%)

Comparison group n 
(%)

p-value

Age group 18–24 years 11 (4.4%) 19 (7.6%) 0.074

25–34 years 71 (28.4%) 50 (20.0%)

35–44 years 44 (17.6%) 40 (16.0%)

45–54 years 42 (16.8%) 58 (23.2%)

≥55 years 82 (32.8%) 83 (33.2%)

Sex Male 111 (44.4%) 80 (32.0%) 0.004

Female 139 (55.6%) 170 (68.0%)

Marital status Single 42 (16.8%) 43 (17.2%) 0.579

Married 174 (69.6%) 165 (66.0%)

Other 34 (13.6%) 42 (16.8%)

Smoking Smoker 62 (24.8%) 59 (23.6%) 0.754

Non-smoker 188 (75.2%) 191 (76.4%)

Alcohol intake Yes 10 (4.0%) 6 (2.4%) 0.447*

No 240 (96.0%) 244 (97.6%)

Education Primary or lower 25 (10.0%) 43 (17.2%) 0.037

Secondary 75 (30.0%) 79 (31.6%)

University or higher 150 (60.0%) 128 (51.2%)

Occupation Employed 159 (63.6%) 138 (55.2%) 0.056

Non-employed 91 (36.4%) 112 (44.8%)

Asthma Yes 10 (4.0%) 12 (4.8%) 0.828*

No 240 (96.0%) 238 (95.2%)

Diabetes mellitus Yes 25 (10.0%) 35 (14.0%) 0.169

No 225 (90.0%) 215 (86.0%)

Hypertension Yes 57 (22.8%) 48 (19.2%) 0.323

No 193 (77.2%) 202 (80.8%)

Cerebrovascular accident Yes 0 (0.0%) 3 (1.2%) 0.248*

No 250 (100.0%) 247 (98.8%)

Ischemic heart disease Yes 3 (1.2%) 11 (4.4%) 0.054*

No 247 (98.8%) 239 (95.6%)

Any chronic disease Yes 65 (26.0%) 59 (23.6%) 0.534

No 185 (74.0%) 191 (76.4%)

Values are presented as n (%). Percentages were calculated within prior COVID-19 infection status groups. P-values were calculated using Pearson’s chi-square test unless otherwise indicated. *Fisher’s 
exact test was used for sparse 2×2 comparisons. Any chronic disease was defined as the presence of diabetes mellitus, hypertension, ischemic heart disease, or cerebrovascular accident.
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influence fibromyalgia symptoms and may act as residual 
confounders.

Ninth, although the multivariable logistic regression model 
adjusted for several clinically relevant covariates, residual confound-
ing remains possible. Employment status should also be interpreted 
cautiously because it may be affected by fibromyalgia-related symp-
toms and functional impairment rather than acting only as a baseline 
confounder. Although sensitivity analysis excluding occupation and 
modified Poisson regression were performed, residual confounding 
remains possible because several clinically relevant variables were not 
measured.

Finally, the study was conducted in a single healthcare setting 
with a moderate sample size, which may limit generalizability to 
other populations. Future prospective longitudinal studies with 

larger and more diverse samples are needed to confirm these find-
ings, document pre-infection symptom status, verify COVID-19 
exposure status in comparison groups, assess COVID-19 severity, 
vaccination, reinfection, time since infection, psychological and 
sleep-related factors, and evaluate whether prior SARS-CoV-2 
infection independently contributes to fibromyalgia criteria 
fulfillment.

5 Conclusion

In this comparative cross-sectional study, participants with 
prior PCR-confirmed COVID-19 infection had a higher prevalence 

TABLE 3  Participant characteristics according to fibromyalgia status.

Variable Category Fibromyalgia n (%) No fibromyalgia n (%) p-value

Age group 18–24 years 5 (5.3%) 25 (6.2%) 0.040

25–34 years 27 (28.4%) 94 (23.2%)

35–44 years 19 (20.0%) 65 (16.0%)

45–54 years 25 (26.3%) 75 (18.5%)

≥55 years 19 (20.0%) 146 (36.0%)

Sex Male 19 (20.0%) 172 (42.5%) <0.001

Female 76 (80.0%) 233 (57.5%)

Marital status Single 17 (17.9%) 68 (16.8%) 0.658

Married 61 (64.2%) 278 (68.6%)

Other 17 (17.9%) 59 (14.6%)

Smoking Smoker 22 (23.2%) 99 (24.4%) 0.792

Non-smoker 73 (76.8%) 306 (75.6%)

Alcohol intake Yes 4 (4.2%) 12 (3.0%) 0.520*

No 91 (95.8%) 393 (97.0%)

Education Primary or lower 8 (8.4%) 60 (14.8%) 0.032

Secondary 39 (41.1%) 115 (28.4%)

University or higher 48 (50.5%) 230 (56.8%)

Occupation Employed 45 (47.4%) 252 (62.2%) 0.008

Non-employed 50 (52.6%) 153 (37.8%)

Asthma Yes 7 (7.4%) 15 (3.7%) 0.159*

No 88 (92.6%) 390 (96.3%)

Diabetes mellitus Yes 15 (15.8%) 45 (11.1%) 0.207

No 80 (84.2%) 360 (88.9%)

Hypertension Yes 21 (22.1%) 84 (20.7%) 0.769

No 74 (77.9%) 321 (79.3%)

Cerebrovascular accident Yes 0 (0.0%) 3 (0.7%) 1.000*

No 95 (100.0%) 402 (99.3%)

Ischemic heart disease Yes 1 (1.1%) 13 (3.2%) 0.486*

No 94 (98.9%) 392 (96.8%)

Any chronic disease Yes 26 (27.4%) 98 (24.2%) 0.520

No 69 (72.6%) 307 (75.8%)

Values are presented as n (%). Percentages were calculated within fibromyalgia status groups. p-values were calculated using Pearson’s chi-square test unless otherwise indicated. *Fisher’s exact 
test was used because of small expected cell counts. Any chronic disease was defined as the presence of diabetes mellitus, hypertension, ischemic heart disease, or cerebrovascular accident.
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of modified 2016 ACR fibromyalgia criteria fulfillment than partici-
pants without a known history of confirmed COVID-19 infection. 
This association remained significant after adjustment for age 
group, sex, educational level, occupation, smoking status, and 
chronic disease. Female sex and non-employment were also associ-
ated with higher odds of fibromyalgia criteria fulfillment, although 
the employment finding should be interpreted cautiously because 
reverse causality is possible. Smoking and chronic disease showed 
borderline associations and should be considered exploratory.

Given the observational design, clinic-based comparison 
group, lack of systematic COVID-19 testing in the comparison 
group, and potential residual confounding, these findings indicate 
an association rather than a causal relationship. Further prospec-
tive studies are needed to clarify the temporal relationship 
between SARS-CoV-2 infection and fibromyalgia-like symp-
tom burden.
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Variable Category Adjusted 
OR

95% 
CI

p-value

Prior 

COVID-19 

infection

No Reference – –

Yes 2.18 1.33–

3.58

0.002

Age group ≥55 years Reference – –

18–24 years 1.48 0.45–

4.82

0.516

25–34 years 4.35 1.90–

9.94

<0.001

35–44 years 2.72 1.21–

6.12

0.015

45–54 years 2.80 1.32–

5.93

0.007

Sex Male Reference – –
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8.29

<0.001

Education University or 

higher

Reference – –
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lower
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1.24
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Secondary 1.35 0.74–

2.44

0.326

Occupation Employed Reference – –

Non-employed 1.98 1.07–

3.64

0.029

Smoking 

status

Non-smoker Reference – –

Smoker 2.01 1.01–

3.99

0.046

Any chronic 

disease

No Reference – –

Yes 1.92 1.00–

3.69

0.049

Adjusted OR: adjusted odds ratio; CI: confidence interval. The dependent variable was 
fulfillment of the modified 2016 ACR fibromyalgia criteria. The model was adjusted for prior 
COVID-19 infection, age group, sex, educational level, occupation, smoking status, and the 
presence of any chronic disease. Any chronic disease was defined as the presence of diabetes 
mellitus, hypertension, ischemic heart disease, or cerebrovascular accident.

TABLE 5  Prevalence-based and sensitivity analyses for the association between prior COVID-19 

infection and fibromyalgia criteria fulfillment.

Analysis Effect 
measure

Estimate 95% 
CI

p-value

Crude 

prevalence 

comparison

Crude 

prevalence 

ratio

1.71 1.17–

2.50

0.005

Modified 

Poisson 

regression 

with robust 

standard 

errors

Adjusted 

prevalence 

ratio

1.73 1.21–

2.49

0.003

Sensitivity 

logistic 

regression 

excluding 

occupation

Adjusted odds 

ratio

2.17 1.33–

3.56

0.002

All estimates compare the prior COVID-19 infection group with the comparison group 
without a known history of confirmed COVID-19 infection. The modified Poisson model 
was adjusted for age group, sex, educational level, occupation, smoking status, and chronic 
disease. The sensitivity logistic regression model excluded occupation.

https://doi.org/10.3389/fmed.2026.1876965
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Alhayali et al.� 10.3389/fmed.2026.1876965

Frontiers in Medicine 09 frontiersin.org

Writing – original draft, Writing – review & editing. NA: Data cura-
tion, Formal analysis, Investigation, Resources, Writing – original 
draft, Writing  – review & editing. AA-O: Conceptualization, 
Investigation, Methodology, Project administration, Supervision, 
Visualization, Writing – original draft, Writing – review & editing.

Funding

The author(s) declared that financial support was not received 
for this work and/or its publication.

Conflict of interest

The author(s) declared that this work was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that Generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the review-
ers. Any product that may be evaluated in this article, or claim that 
may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
	1.	Varrassi G, Rekatsina M, Perrot S, Bouajina E, Paladini A, Coaccioli S, et al. Is fibro-
myalgia a fashionable diagnosis or a medical mystery? Cureus. (2023) 15:e44852. doi: 
10.7759/CUREUS.44852

	2.	Bair MJ, Krebs EE. Fibromyalgia. Ann Intern Med. (2020) 172:ITC33–48. doi: 10.7326/
AITC202003030

	3.	Paroli M, Gioia C, Accapezzato D, Caccavale R. Inflammation, autoimmunity, and 
infection in fibromyalgia: a narrative review. Int J Mol Sci. (2024) 25:5922. doi: 10.3390/
ijms25115922

	4.	Sarzi-Puttini P, Giorgi V, Marotto D, Atzeni F. Fibromyalgia: an update on clinical 
characteristics, aetiopathogenesis and treatment. Nat Rev Rheumatol. (2020) 16:645–60. 
doi: 10.1038/s41584-020-00506-w

	5.	Marques AP, Santo ASDE, Berssaneti AA, Matsutani LA, Yuan SLK. Prevalence of 
fibromyalgia: literature review update. Rev Bras Reumatol Engl Ed. (2017) 57:356–63. doi: 
10.1016/j.rbre.2017.01.005

	6.	Fors EA, Wensaas KA, Helvik AS. Prevalence and characteristics of fibromyalgia 
according to three fibromyalgia diagnostic criteria: a secondary analysis study. Scand J 
Pain. (2024) 24:20230143. doi: 10.1515/sjpain-2023-0143

	7.	Jurado-Priego LN, Cueto-Ureña C, Ramírez-Expósito MJ, Martínez-Martos JM. 
Fibromyalgia: a review of the pathophysiological mechanisms and multidisciplinary 
treatment strategies. Biomedicines. (2024) 12:1543. doi: 10.3390/
biomedicines12071543

	8.	Clauw DJ, Calabrese L. Rheumatology and long COVID: lessons from the study of 
fibromyalgia. Ann Rheum Dis. (2023) 83:136–8. doi: 10.1136/ard-2023-224250

	9.	Plaut S. A systematic scoping review and conceptual analysis of new-onset fibromyalgia 
manifestations after non-hospitalized COVID-19: empirics, definitions, methodologies, 
pathophysiology, mapping of literature, and knowledge gaps. J Transl Med. (2026) 24:936. 
doi: 10.1186/S12967-026-08145-7

	10.	Khoja O, Mulvey M, Astill S, Tan AL, Sivan M. New-onset chronic musculo-
skeletal pain following COVID-19 infection fulfils the fibromyalgia clinical syn-
drome criteria: a preliminary study. Biomedicines. (2024) 12:1940. doi: 10.3390/
biomedicines12091940

	11.	 Tuta-Quintero E, Mora-Karam C, Pimentel J. Fibromyalgia in the new era of SARS-
CoV-2 infection and post-COVID-19 syndrome: a scoping review. Rev Colomb Reumatol. 
(2022) 29:S7–S16. doi: 10.1016/j.rcreu.2022.03.008

	12.	Ursini F, Ciaffi J, Mancarella L, Lisi L, Brusi V, Cavallari C, et al. 
Fibromyalgia: a new facet of the post-COVID-19 syndrome spectrum? Results  
from a web-based survey. RMD Open. (2021) 7:e001735. doi: 10.1136/rmdopen-2021- 
001735

	13.	 Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Häuser W, Katz RL, et al. 
Revisions to the 2010/2011 fibromyalgia diagnostic criteria. Semin Arthritis Rheum. 
(2016) 46:319–29. doi: 10.1016/j.semarthrit.2016.08.012

	14.	 Chahine A, El Zouki CJ, Jebreen K, Ali I, Obeid S, El Tannoury BJ, et al. Validation 
of the Arabic version of the fibromyalgia survey questionnaire. J Pain Res. (2025) 
18:5127–40. doi: 10.2147/JPR.S529405

	15.	 Xiong Q, Xu M, Li J, Liu Y, Zhang J, Xu Y, et al. Clinical sequelae of COVID-19 sur-
vivors in Wuhan, China: a single-centre longitudinal study. Clin Microbiol Infect. (2021) 
27:89–95. doi: 10.1016/j.cmi.2020.09.023

	16.	 Sk Abd Razak R, Ismail A, Abdul Aziz AF, Suddin LS, Azzeri A, Sha’ari NI. Post-
COVID syndrome prevalence: a systematic review and meta-analysis. BMC Public Health. 
(2024) 24:1785. doi: 10.1186/s12889-024-19264-5

	17.	 McGinty EE, Presskreischer R, Han H, Barry CL. Psychological distress and loneliness 
reported by US adults in 2018 and April 2020. JAMA. (2020) 324:93–4. doi: 10.1001/
jama.2020.9740

	18.	 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The 
psychological impact of quarantine and how to reduce it: rapid review of the evidence. 
Lancet. (2020) 395:912–20. doi: 10.1016/S0140-6736(20)30460-8
	19.	 Aloush V, Gurfinkel A, Shachar N, Ablin JN, Elkana O. Physical and mental impact 
of COVID-19 outbreak on fibromyalgia patients. Clin Exp Rheumatol. (2021) 39:S108–14. 
doi: 10.55563/clinexprheumatol/rxk6s4
	20.	 Clauw DJ, Häuser W, Cohen SP, Fitzcharles MA. Considering the potential for an 
increase in chronic pain after the COVID-19 pandemic. Pain. (2020) 161:1694–7. doi: 
10.1097/j.pain.0000000000001950

	21.	 Ruschak I, Montesó-Curto P, Rosselló L, Aguilar Martín C, Sánchez-Montesó L, 
Toussaint L. Fibromyalgia syndrome pain in men and women: a scoping review. Healthcare 
(Basel). (2023) 11:223. doi: 10.3390/healthcare11020223
	22.	 Tenti M, Raffaeli W, Paroli M, Gamberi G, Vincis R, Suzzi B, et al. An Italian survey 
and focus groups on fibromyalgia impairment: impact on work and possible reasonable 
accommodations. Healthcare (Basel). (2024) 12:216. doi: 10.3390/healthcare12020216

	23.	 McParland J, Booth L, Dibben G, Abaraogu U, Wainwright E, Demou E, et al. 
Interventions to enhance work participation in people with chronic pain: a systematic 
review and meta-analysis including analysis of complex psychological intervention com-
ponents. Br J Health Psychol. (2026) 31:e70077. doi: 10.1111/bjhp.70077

	24.	 Macchia L, Daly M, Delaney L. The effect of adverse employment circumstances on 
physical pain: evidence from Australian panel data. Prev Med (Baltim). (2023) 173:107574. 
doi: 10.1016/j.ypmed.2023.107574

	25.	 Bawazir Y. Prevalence of fibromyalgia syndrome in Saudi Arabia: a systematic review and 
meta-analysis. BMC Musculoskelet Disord. (2023) 24:692. doi: 10.1186/s12891-023-06821-z

https://doi.org/10.3389/fmed.2026.1876965
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.7759/CUREUS.44852
https://doi.org/10.7326/AITC202003030
https://doi.org/10.7326/AITC202003030
https://doi.org/10.3390/ijms25115922
https://doi.org/10.3390/ijms25115922
https://doi.org/10.1038/s41584-020-00506-w
https://doi.org/10.1016/j.rbre.2017.01.005
https://doi.org/10.1515/sjpain-2023-0143
https://doi.org/10.3390/biomedicines12071543
https://doi.org/10.3390/biomedicines12071543
https://doi.org/10.1136/ard-2023-224250
https://doi.org/10.1186/S12967-026-08145-7
https://doi.org/10.3390/biomedicines12091940
https://doi.org/10.3390/biomedicines12091940
https://doi.org/10.1016/j.rcreu.2022.03.008
https://doi.org/10.1136/rmdopen-2021-001735
https://doi.org/10.1136/rmdopen-2021-001735
https://doi.org/10.1016/j.semarthrit.2016.08.012
https://doi.org/10.2147/JPR.S529405
https://doi.org/10.1016/j.cmi.2020.09.023
https://doi.org/10.1186/s12889-024-19264-5
https://doi.org/10.1001/jama.2020.9740
https://doi.org/10.1001/jama.2020.9740
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.55563/clinexprheumatol/rxk6s4
https://doi.org/10.1097/j.pain.0000000000001950
https://doi.org/10.3390/healthcare11020223
https://doi.org/10.3390/healthcare12020216
https://doi.org/10.1111/bjhp.70077
https://doi.org/10.1016/j.ypmed.2023.107574
https://doi.org/10.1186/s12891-023-06821-z

	Prior COVID-19 infection and fibromyalgia criteria fulfillment: a comparative cross-sectional study
	Highlights
	1 Introduction
	2 Materials and methods
	2.1 Study design and population
	2.2 Eligibility criteria
	2.3 Fibromyalgia assessment
	2.4 Ethical considerations
	2.5 Statistical analysis

	3 Results
	4 Discussion
	4.1 Limitations and future directions

	5 Conclusion

	References

