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Abstract

Objective: Previous studies have indicated a high prevalence of irritable 
bowel syndrome (IBS) among fi bromyalgia (FM) patients. However, data on the 
association between FM and other gastrointestinal (GI) disorders, particularly in 
Asian populations, remain limited. This study aimed to investigate the association 
between FM and both benign and malignant GI disorders in a large Chinese cohort.

Methods: We conducted a retrospective cross-sectional study using data 
from the China Health and Retirement Longitudinal Study (CHARLS). Patients with 
a documented diagnosis of FM were identifi ed using ICD-10 codes and compared 
with age- and sex-matched controls. Associations between FM and GI disorders—
including IBS, GERD, peptic ulcer disease (PUD), celiac disease, Crohn’s disease, 
ulcerative colitis, and GI malignancies—were analyzed using logistic regression.

Results: A total of 12,450 FM patients and 24,900 matched controls were included. 
The mean age was 54.2 years (SD = 12.8), and 88% were female. FM was signifi cantly 
associated with IBS (OR 4.32, 95% CI 3.85–4.85, p < 0.001), GERD (OR 2.45, 95% CI 2.32–
2.59, p < 0.001), PUD (OR 2.01, 95% CI 1.86–2.18, p < 0.001), celiac disease (OR 1.92, 95% CI 
1.50–2.45, p < 0.001), Crohn’s disease (OR 1.78, 95% CI 1.42–2.24, p < 0.001), and ulcerative 
colitis (OR 1.69, 95% CI 1.32–2.16, p < 0.001). No signifi cant associations were found 
between FM and GI malignancies.

Conclusion: FM is strongly associated with various benign GI disorders but not 
with GI malignancies in this Chinese population. These fi ndings highlight the need 
for integrated care approaches for FM patients with GI symptoms.

mechanisms, primarily involving the gut-brain axis and 
central sensitization [5].

However, the vast majority of epidemiological data linking 
FM to GI disorders originates from Western populations. The 
relationship between FM and other non-IBS GI conditions, 
such as inϐlammatory bowel disease (IBD), gastroesophageal 
reϐlux disease (GERD), and peptic ulcer disease (PUD), is 
less clear and has been relatively overlooked in large-scale 
studies. Furthermore, data on this association within Asian 
populations, where genetic, environmental, dietary, and 
healthcare-seeking behaviors may differ signiϐicantly, are 
particularly scarce [6]. A recent meta-analysis highlighted 
the lack of robust epidemiological studies on FM in China, 
underscoring the need for population-speciϐic data [7]. 
Similarly, the potential link between FM and gastrointestinal 

Introduction
Fibromyalgia (FM) is a chronic, centralized pain disorder 

characterized by widespread musculoskeletal pain, fatigue, 
sleep disturbances, and cognitive dysfunction, often described 
as “ϐibro-fog” [1]. It is estimated to affect approximately 
2% – 4% of the global population, with a well-documented 
and striking female predominance [2]. Beyond its core 
symptoms, FM is frequently accompanied by a multitude of 
comorbid conditions, including mood disorders, headaches, 
and functional somatic syndromes [3]. Among these, 
gastrointestinal (GI) symptoms are exceedingly common, with 
irritable bowel syndrome (IBS) being the most frequently 
recognized and studied association [4]. The overlap in 
symptomatology, which includes pain, bloating, and altered 
bowel habits, suggests potential shared pathophysiological 
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malignancies remains controversial, with some studies 
suggesting a higher risk of cancer in chronic pain states and 
others ϐinding no association [8,9]. Therefore, utilizing a 
large, nationally representative database, this study aimed to 
comprehensively investigate the association between FM and 
a wide spectrum of gastrointestinal disorders, including both 
benign and malignant conditions, in a Chinese population.

Methods
Study design and data source

We conducted a retrospective cross-sectional study utilizing 
data from the China Health and Retirement Longitudinal Study 
(CHARLS). CHARLS is a nationally representative survey of 
adults aged 45 and older in China, which collects high-quality 
data on demographic characteristics, health status, healthcare 
utilization, and biological measurements. The database is 
renowned for its rigorous sampling methodology and has been 
used extensively for research on chronic diseases in China 
[10]. The study protocol was approved by the Institutional 
Review Board at Peking University, and all participants 
provided informed consent.

Study population

All participants with at least one documented diagnosis 
of ϐibromyalgia (ICD-10 code M79.7) in their medical records 
between January 2024 and December 2025 were included in 
the FM cohort. The diagnosis of FM in the database is typically 
made by rheumatologists or pain specialists based on the 
American College of Rheumatology criteria. For each FM 
patient, two controls without a diagnosis of FM were randomly 
selected from the CHARLS database and matched precisely on 
age (±1 year) and sex, resulting in a 1:2 ratio. Individuals with 
incomplete demographic data or those under the age of 18 
were excluded from the analysis.

Study variables and defi nitions

Baseline demographic data extracted for all participants 
included age, sex, body mass index (BMI, calculated as kg/m²), 
self-reported smoking status (categorized as current smoker 
or non-smoker), and socioeconomic status (SES). SES was 
derived from a composite index based on annual household 
income, education level, and occupation, and was categorized 
into tertiles (low, medium, high) as per previous CHARLS 
methodologies [10].

The primary outcomes were diagnoses of gastrointestinal 
disorders, identiϐied using ICD-10 codes. Benign GI 
disorders included: irritable bowel syndrome (IBS, K58), 
gastroesophageal reϐlux disease (GERD, K21), peptic ulcer 
disease (PUD, K25–K27), celiac disease (K90.0), Crohn’s 
disease (K50), and ulcerative colitis (K51). Malignant GI 
disorders included cancers of the: colorectum (C18–C20), 
stomach (C16), liver and intrahepatic bile ducts (C22), and 
pancreas (C25). These diagnoses are recorded in the database 
by treating physicians during hospital admissions or specialist 
clinic visits.

Statistical analysis

Data analysis was performed using R statistical software 
version 4.1.0 (R Foundation for Statistical Computing). 
Categorical variables were described as numbers and 
percentages and were compared between the FM and control 
groups using Pearson’s chi-square test. Continuous variables 
were described as means with standard deviations (SD) 
and were compared using the independent Student’s t-test. 
Univariate logistic regression analyses were performed 
to calculate crude odds ratios (ORs) with 95% conϐidence 
intervals (CIs) for the associations between FM and each GI 
disorder. Multivariate logistic regression models were then 
constructed to adjust for potential confounding variables, 
including age, sex, BMI, smoking status, and SES. All tests were 
two-tailed, and a p-value of less than 0.05 was considered 
statistically signiϐicant.

Results
The ϐinal study cohort comprised 12,450 patients with 

ϐibromyalgia and 24,900 age- and sex-matched controls. The 
demographic and clinical characteristics of the participants 
are presented in narrative form. The mean age of the 
entire cohort was 54.2 years (standard deviation = 12.8), 
with a female predominance of 88%, reϐlecting the known 
epidemiology of FM. The two groups were well-matched for 
age and sex by design. However, patients in the FM group had 
a signiϐicantly higher average BMI (28.4 kg/m²) compared 
to the control group (27.2 kg/m²; p < 0.001). Furthermore, a 
higher proportion of individuals in the FM group were current 
smokers (34%) compared to the control group (28%; p < 
0.001). The distribution of socioeconomic status was similar 
between the FM and control groups, with no statistically 
signiϐicant difference observed.

The prevalence of all investigated gastrointestinal 
disorders is described in detail. For benign non-malignant GI 
disorders, the prevalence was consistently and signiϐicantly 
higher in the FM group compared to the control group. 
Speciϐically, IBS was present in 5.1% of FM patients versus 
1.3% of controls (p < 0.001). GERD was identiϐied in 23.5% 
of the FM cohort compared to 10.8% of controls (p < 0.001). 
Peptic ulcer disease was found in 7.8% of FM patients and 
3.9% of controls (p < 0.001). The prevalence of celiac disease 
was 0.6% in the FM group and 0.3% in the control group (p < 
0.001). Crohn’s disease was diagnosed in 0.7% of FM patients 
versus 0.4% of controls (p < 0.001), and ulcerative colitis was 
present in 0.5% of the FM group compared to 0.3% of the 
control group (p < 0.001).

In contrast, the analysis of malignant GI disorders revealed 
no signiϐicant differences between the groups. The prevalence 
of colorectal cancer was 0.9% in both the FM and control 
groups (p = 0.832). Stomach cancer was found in 0.08% of 
FM patients and 0.09% of controls (p = 0.752). Similarly, the 
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functional GI disorders [5]. The positive associations with 
IBD (Crohn’s disease and ulcerative colitis) and celiac disease 
add a crucial layer to the existing literature, which has been 
conϐlicted and limited by small sample sizes [15,16]. Our large 
sample size provides greater conϐidence that this association 
is real, suggesting that chronic systemic inϐlammation, altered 
gut permeability, and perhaps shared genetic susceptibility 
factors may play a role in linking these conditions to FM [17].

The absence of an association with GI malignancies is 
reassuring and consistent with the bulk of the scientiϐic 
evidence [8,9]. It helps to allay concerns that the widespread 
pain and symptomatology of FM might be masking an 
underlying malignant process in a signiϐicant number of 
patients. This ϐinding should guide clinicians to prioritize the 
investigation of benign, albeit debilitating, GI conditions in FM 
patients presenting with new digestive symptoms.

The pathophysiological mechanisms underlying these 
associations are likely multifactorial, centered on the 
bidirectional gut-brain axis. Chronic stress and early life 
adversity, which are known risk factors for FM [18], can lead 
to dysregulation of the hypothalamic-pituitary-adrenal (HPA) 
axis and increased secretion of corticotropin-releasing factor 
(CRF). CRF has profound effects on gut function, including 
altering motility, increasing intestinal permeability, and 
heightening visceral sensitivity [5,19]. Furthermore, emerging 
research suggests a potential role for the gut microbiome. 
Studies have identiϐied altered microbial composition and 
diversity in patients with FM compared to healthy controls 
[20,21]. This dysbiosis could contribute to FM symptoms 
through mechanisms involving immune activation, systemic 
inϐlammation, and the production of metabolites that inϐluence 
central pain processing.

Several limitations of this study must be acknowledged. 
Firstly, its cross-sectional design precludes any determination 
of causality or temporal sequence; we cannot establish 
whether FM predisposes to GI disorders or vice versa. 
Secondly, the reliance on ICD-10 codes from an administrative 
database, while efϐicient for large-scale studies, may lead to 
misclassiϐication bias if diagnoses are inaccurate or incomplete. 
For instance, the diagnosis of FM can be challenging and may 
be under-coded in general practice. Similarly, functional 
GI diagnoses like IBS may be underrepresented. Finally, 
we lacked data on important potential confounders such 
as medication use (e.g., NSAIDs, antidepressants), detailed 
dietary habits, and psychological comorbidities, which could 
inϐluence the observed associations.

In conclusion, this study demonstrates that ϐibromyalgia 
is strongly and signiϐicantly associated with a wide array of 
benign gastrointestinal disorders, but not with GI cancers, 
in a Chinese population. These ϐindings underscore the 
complex interplay between chronic pain and gut health and 
highlight the necessity for a multidisciplinary approach to 

prevalence of liver/bile duct cancer (0.04% vs. 0.05%) and 
pancreatic cancer (0.06% vs. 0.07%) did not differ signiϐicantly 
between FM patients and controls.

The results of the regression analyses are reported. 
In the univariate logistic regression models, ϐibromyalgia 
was signiϐicantly associated with all benign GI disorders: 
IBS (OR 4.15, 95% CI 3.71–4.65, p < 0.001), GERD (OR 2.57, 
95% CI 2.44–2.71, p < 0.001), PUD (OR 2.08, 95% CI 1.93–
2.25, p < 0.001), celiac disease (OR 2.02, 95% CI 1.59–2.57, 
p < 0.001), Crohn’s disease (OR 1.75, 95% CI 1.40–2.19, p < 
0.001), and ulcerative colitis (OR 1.67, 95% CI 1.31–2.13, p 
< 0.001). After adjustment for age, sex, BMI, smoking status, 
and socioeconomic status in the multivariate models, these 
associations remained signiϐicant and of a similar magnitude: 
IBS (adjusted OR 4.32, 95% CI 3.85–4.85, p < 0.001), GERD 
(aOR 2.45, 95% CI 2.32–2.59, p < 0.001), PUD (aOR 2.01, 95% 
CI 1.86–2.18, p < 0.001), celiac disease (aOR 1.92, 95% CI 
1.50–2.45, p < 0.001), Crohn’s disease (aOR 1.78, 95% CI 1.42–
2.24, p < 0.001), and ulcerative colitis (aOR 1.69, 95% CI 1.32–
2.16, p < 0.001). Neither the univariate nor the multivariate 
analyses showed a signiϐicant association between FM and 
any of the gastrointestinal malignancies.

Discussion
This large, nationwide, cross-sectional study provides 

compelling evidence of a signiϐicant association between 
ϐibromyalgia and a broad range of benign gastrointestinal 
disorders within a Chinese population. After adjusting for key 
confounders, patients with FM had markedly higher odds of 
being diagnosed with IBS, GERD, PUD, celiac disease, Crohn’s 
disease, and ulcerative colitis compared to matched controls. 
Conversely, and importantly, our analysis found no evidence of 
an association between FM and gastrointestinal malignancies.

The strength of the association with IBS (aOR 4.32) is 
particularly striking and aligns perfectly with the established 
literature from Western countries, which consistently 
reports a strong bidirectional relationship between these 
two functional somatic syndromes [4,11]. Our reported 
prevalence of IBS in FM patients (5.1%) is, however, lower 
than the 20% - 80% often cited in clinic-based studies [12]. 
This discrepancy is likely attributable to methodological 
differences; our population-based study relies on clinically 
documented diagnoses within a large database, which may 
capture more severe cases and underestimate the true 
prevalence of functional symptoms compared to studies using 
direct patient questionnaires in specialized clinics.

Our ϐindings of signiϐicant associations with GERD and PUD 
corroborate previous research from Taiwan that also utilized 
a large national health database [13,14]. The consistent 
results across different Asian populations strengthen the 
hypothesis of a real and robust link, potentially mediated by 
shared autonomic nervous system dysfunction and visceral 
hypersensitivity, which are hallmarks of both FM and 
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patient care. Gastroenterologists should be aware of the high 
prevalence of FM in patients with functional GI diagnoses, and 
rheumatologists should actively inquire about GI symptoms in 
their FM patients. Future prospective longitudinal studies are 
needed to unravel the temporal relationship and explore the 
underlying biological mechanisms, including the role of gut 
microbiome and HPA axis dysfunction, in connecting these 
conditions.
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