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Abstract
Objective

Fibromyalgia (FM) is a chronic musculoskeletal pain syndrome predominantly affecting women, suggesting possible 
links with reproductive and hormonal factors. Although reproductive history has been associated with various long-term 

health conditions, its role in FM remains insufficiently explored. This study aimed to investigate the association 
between parity, age at first pregnancy, and the presence of fibromyalgia among women of reproductive age.

Methods
This cross-sectional observational study included 260 women aged 18–50 years with at least one prior live birth,

 recruited from Physical Medicine and Rehabilitation, Rheumatology, and Gynaecology Outpatient Clinics between 
March and December 2024. Demographic, clinical, and reproductive data were collected through structured interviews 
and medical records. FM diagnosis was based on the 2016 revised criteria of the American College of Rheumatology 
(ACR) using Widespread Pain Index (WPI) and Symptom Severity Scale (SSS) scores; the Global Symptom Score (GSS)
 was defined as their sum. Statistical analyses included independent-sample t-tests, chi-square tests, and multivariate 

logistic regression adjusting for age, body mass index, comorbidities, and educational level.

Results
FM was diagnosed in 104 participants (40%). Women with three or more live births had a significantly higher 

prevalence of FM compared with those with fewer births (p=0.006). In multivariate analysis, grand multiparity 
remained independently associated with FM (adjusted OR = 2.46, 95% CI = 1.28–4.72, p=0.006). No significant 

association was found between age at first pregnancy and FM (p>0.05). FM-diagnosed participants reported 
significantly higher WPI, SSS, and GSS scores (p=0.001 for all), with strong correlations between WPI and both 

GSS (r=0.782) and SSS (r=0.472).

Conclusion
Grand multiparity was independently associated with fibromyalgia, suggesting that cumulative hormonal and 

physiological stress from multiple pregnancies may contribute to chronic pain susceptibility. No association was found 
between age at first pregnancy and FM. Larger, longitudinal studies are warranted to clarify causal pathways between 

reproductive history and FM pathogenesis.
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Introduction
Fibromyalgia (FM) is a chronic, mul-
tifactorial disorder characterised by 
widespread musculoskeletal pain, fa-
tigue, sleep disturbances, and cogni-
tive impairment (1). It affects approxi-
mately 2–8% of the global population, 
with a marked female predominance 
and an estimated female-to-male ratio 
of approximately 7:1 (2). Despite ex-
tensive research, the aetiology of FM is 
not fully elucidated. Current evidence 
points to a multifactorial pathogenesis 
involving genetic susceptibility, neu-
roendocrine dysregulation, immune 
dysfunction, and environmental trig-
gers (1, 3, 4).
Growing evidence suggests that repro-
ductive health factors, including preg-
nancy and hormonal fluctuations, may 
influence pain perception and the onset 
of FM symptoms. Pregnancy induces 
profound physiological changes, par-
ticularly in oestrogen and progesterone 
levels, which can modulate pain pro-
cessing, immune responses, and cen-
tral nervous system activity. Although 
hormonal changes during gestation 
have been reported to either alleviate or 
exacerbate FM symptoms, the mecha-
nisms underlying these effects remain 
unclear (5-8).
Reproductive characteristics such as 
age at first pregnancy and parity have 
been associated with long-term health 
outcomes, including metabolic, cardio-
vascular, and autoimmune disorders. 
However, their potential role in FM 
development remains insufficiently in-
vestigated (6-9). Most previous studies 
have focused on FM symptom changes 
during pregnancy or on adverse obstet-
ric outcomes (e.g. gestational diabetes, 
preterm birth, intrauterine growth re-
striction) among women already diag-
nosed with FM (5, 7, 9). In contrast, the 
long-term impact of reproductive his-
tory on subsequent FM risk is largely 
understudied.
This study aims to address this gap 
by investigating the association be-
tween age at first pregnancy, number 
of pregnancies, and FM diagnosis. We 
hypothesise that younger maternal age 
at first pregnancy and higher parity are 
associated with an increased risk of 
FM, potentially mediated by prolonged 

exposure to hormonal fluctuations and 
cumulative physiological stress. Our 
findings are expected to provide novel 
insights into sex-specific determinants 
of FM pathogenesis and to inform fu-
ture epidemiological and mechanistic 
research on neuroendocrine vulnerabil-
ity windows.

Materials and methods
This cross-sectional observational study 
investigated the association between 
parity, age at first pregnancy, and the di-
agnosis of fibromyalgia (FM) in women 
of reproductive age. Participants were 
recruited from gynaecology and pri-
mary care outpatient clinics of tertiary 
healthcare centres between March and 
December 2024. Data collection was 
performed through structured clinical 
interviews, review of medical records, 
and administration of validated symp-
tom assessment questionnaires.
Women were eligible if they were aged 
18-50 years, had at least one prior 
live birth, and had no history of FM 
or any other chronic pain condition 
prior to or during pregnancy. Exclu-
sion criteria were pre-existing chronic 
pain syndromes (e.g. myofascial pain 
syndrome, chronic fatigue syndrome), 
malignancy, autoimmune or significant 
neurological disorders, incomplete 
clinical documentation, or withdrawal 
before data collection completion.
Demographic and clinical variables 
included age, education level, body 
mass index (BMI), medication use, 
smoking status, and comorbidities (e.g. 
migraine, thyroid disorder, diabetes, 
hypertension). Socioeconomic status 
was classified based on educational at-
tainment and occupation. Reproductive 
variables of interest were age at first 
pregnancy and parity, analysed both 
continuously and categorically. Age at 
first pregnancy was grouped into four 
categories: ≤20 years, 21–25 years, 
26–30 years, and ≥31 years. Parity was 
categorised as 1–2 live births or ≥3 live 
births (grand multiparity).
FM diagnosis was established using 
the 2016 revised American College 
of Rheumatology (ACR) criteria. The 
Widespread Pain Index (WPI) was 
calculated as the number of painful 
body regions (range: 0-19), and the 
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Symptom Severity Scale (SSS) score 
was obtained by summing fatigue, un-
refreshed sleep, cognitive symptoms, 
and general somatic symptoms (range: 
0-12). The Global Symptom Score 
(GSS) was defined as the sum of WPI 
and SSS scores (range: 0-31), provid-
ing a composite measure of overall 
symptom burden, as previously de-
scribed in validation studies (10). All 
participants were evaluated to exclude 
alternative causes for symptoms.
To identify independent factors associ-
ated with fibromyalgia, binary logistic 
regression analysis was performed. 
Variables with p<0.10 in univariate 
analyses were included in a multivari-
ate model using backward elimination. 
The final model adjusted for potential 
confounders, including age, BMI, co-
morbidities, and educational level.
The study protocol was approved by the 
Institutional Review Board of the Uni-
versity of Health Sciences, Umraniye 
Training and Research Hospital (approv-
al no.: B.10.1.TKH.4.34.H.GP.0.01/87; 
date: 27.02.2024). Written informed 
consent was obtained from all partici-
pants. The research was conducted in 
accordance with the Declaration of 
Helsinki (2013 revision), with all data 
anonymised to ensure confidentiality.

Statistical analysis
All statistical analyses were conduct-
ed using the  Statistical Package for 
the Social Sciences (SPSS), version 
25.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were presented 
as mean ± standard deviation (SD) for 
normally distributed data, or as median 
with minimum and maximum values 
for non-normally distributed data. Age 
at first pregnancy was categorised into 
four subgroups (≤20, 21–25, 26–30, 
≥31 years), based on the distribution 
of maternal ages in our sample and on 
standard age groupings in reproductive 
epidemiology literature. These cut-offs 
reflect both common reproductive age 
patterns in our cohort and are consistent 
with established epidemiological refer-
ences. Categorical variables were sum-
marised as frequencies and percentages.
The normality of the data was assessed 
using the Shapiro-Wilk test and visual 
inspection of histograms. For compari-

sons between two independent groups, 
independent samples t-test was applied 
for normally distributed variables, 
while the Mann-Whitney U-test was 
used for non-normally distributed vari-
ables. Associations between categorical 
variables were evaluated using the Chi-
square (χ²) test.
To identify independent predictors of 
fibromyalgia diagnosis, binary logis-
tic regression analysis was employed. 
Multivariate logistic regression models 
were constructed to adjust for potential 
confounding variables, including de-
mographic, lifestyle, and clinical fac-
tors. Variables with a significance level 
of p<0.10 in univariate analyses were 
included in the multivariate models us-
ing a stepwise backward elimination 
approach.
All statistical tests were two-sided, and 
a p-value <0.05 was considered statis-
tically significant. Results from regres-
sion analyses were reported as odds 
ratios (ORs) with 95% confidence inter-
vals (CIs).

Results
A total of 260 women aged 18-50 years 
were included in the final analysis. The 
study evaluated the associations be-
tween age at first pregnancy, parity, and 
the diagnosis of fibromyalgia (FM), as 
well as the relationship between FM 
and selected demographic and clinical 
characteristics.

Comparison of demographic variables 
between participants with and without 
FM revealed no statistically signifi-
cant differences in age (42.1±7.9 vs. 
40.9±7.4 years, respectively; p=0.217), 
educational attainment, or comorbid 
conditions (p>0.05 for all). Educational 
status was similarly distributed across 
groups, with approximately 43.8% of 
the total sample having completed only 
primary education. Migraine (20.8%) 
and thyroid disorders (16.2%) were the 
most commonly reported comorbidi-
ties, with comparable frequencies be-
tween groups (Table I).
Regarding symptom severity, women 
diagnosed with FM had significantly 
higher scores in the Widespread Pain 
Index (WPI: 12.5±3.2 vs. 6.3±2.5), 
Symptom Severity Scale (SSS: 8.7±2.1 
vs. 4.1±1.7), and Global Symptom 
Score (GSS: 7.9±1.8 vs. 3.8±1.5) com-
pared to non-FM participants (p=0.001 
for all comparisons). Strong positive 
correlations were observed between 
WPI and GSS r =0.782, p<0.05) and 
between WPI and SSS (r=0.472, 
p<0.05), supporting the internal con-
sistency and construct validity of FM 
symptom domains (Table II).
Analysis of reproductive characteris-
tics demonstrated a significant associa-
tion between parity and FM diagnosis. 
Women with three or more live births 
(grand multiparous) had a significant-
ly higher prevalence of FM (50.0%) 

Table I. Demographic and clinical characteristics of participants.

Variable	 FM diagnosed	 FM not diagnosed	 Total	 p
	 (n=104)	 (n=156)	 (n=260)	

Age (mean ± SD)	 42.1 ± 7.9	 40.9 ± 7.4	 41.4 ± 7.6	 0.217 
Education level							       0.527 
Primary	 49 	(47.1%)	 65 	(41.7%)	 114 	(43.8%)	
High school	 34 	(32.7%)	 55 	(35.3%)	 89 	(34.2%)	
University	 20 	(19.2%)	 31 	(19.9%)	 51 	(19.6%)	
Graduate	 1 	(1.0%)	 1 	(0.6%)	 2 	(0.8%)	
Comorbidities							       0.352 
None	 48 	(46.2%)	 76 	(48.7%)	 124 	(47.7%)	
Migraine	 23 	(22.1%)	 31 	(19.9%)	 54 	(20.8%)	
Thyroid disorder	 16 	(15.4%)	 26 	(16.7%)	 42 	(16.2%)	
Parity							       0.006
Nulliparous (0)	 4 	(3.8%)	 6 	(3.8%)	 10 	(3.8%)	
Multiparous (1-2)	 48 	(46.2%)	 90 	(57.7%)	 138 	(53.1%)	
Grand multiparous (≥3)	 52 	(50.0%)	 60 	(38.5%)	 112 	(43.1%)	

Statistical analysis: differences between FM-diagnosed and non-FM groups were assessed using Inde-
pendent Samples t-tests for continuous variables (age) and Chi-square (χ²) tests for categorical vari-
ables. p<0.05 was considered significant
FM: fibromyalgia; SD: standard deviation.
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compared with those having one or 
two live births (46.2%) or none (3.8%) 
(p=0.006). No statistically significant 
association was observed between age 
at first delivery and FM status (p>0.05). 
These results suggest that higher parity 
may be associated with increased FM 
risk, possibly due to cumulative hor-
monal and physiological stress (Table 
I, parity section).
To further explore this relationship, a 
subgroup analysis was performed com-
paring women with one versus two 
live births. Although the differences 
did not reach statistical significance, 
women with one birth exhibited nu-
merically higher mean WPI (8.8 vs. 
4.7), SSS (5.1 vs. 4.5), GSS (10.6 vs. 
7.0) scores, and FM prevalence (58.8% 
vs. 32.8%) than those with two births. 
These trends, although not statistically 
significant (p>0.05), indicate that the 
elevated FM risk is primarily associ-
ated with grand multiparity rather than 
lower parity levels (Table III).
In multivariate logistic regression 
analysis adjusting for age, body mass 
index, comorbidities, and educational 
level, grand multiparity remained sig-
nificantly associated with fibromyal-
gia diagnosis (adjusted OR=2.46, 95% 
CI=1.28–4.72, p=0.006).
Taken together, these findings indicate 
that grand multiparity is independently 
associated with FM, while demograph-

ic variables such as age and education 
were not significantly related to FM di-
agnosis. Furthermore, the consistent el-
evations in WPI, SSS, and GSS among 
FM patients underscore the multidi-
mensional and coherent nature of FM 
symptomatology.

Discussion
This study aimed to evaluate the asso-
ciation between age at first pregnancy, 
number of pregnancies (parity), and the 
presence of fibromyalgia (FM) among 
women of reproductive age. The find-
ings revealed a significantly higher 
prevalence of FM in participants who 
had given birth to three or more chil-
dren, suggesting a potential link be-
tween high parity and increased FM 
risk. However, no statistically signifi-
cant relationship was observed between 
age at first pregnancy and FM diagnosis. 
Additionally, FM-diagnosed individu-
als had markedly elevated scores on the 
WPI, SSS, and GSS, which aligns with 
the clinical presentation of FM as out-
lined in the ACR criteria (10-12). This 
consistency reinforces the reliability of 
the diagnostic framework, as patients in 
our cohort exhibited symptom patterns 
highly concordant with established 
classification standards.
The observed relationship between high 
parity and FM may reflect the cumula-
tive impact of repeated pregnancies on 

hormonal, immunological, and physio-
logical systems. In particular, postpar-
tum hormonal shifts may exacerbate 
central sensitisation, a key mechanism 
in FM pathophysiology. Pregnancy in-
duces substantial fluctuations in oestro-
gen and progesterone, which influence 
pain modulation within the central 
nervous system. Oestrogen is known to 
raise pain thresholds, whereas its sharp 
decline postpartum has been associated 
with heightened pain sensitivity. These 
biological changes may contribute to 
chronic pain vulnerability, especially 
in women with multiple pregnancies. 
Additionally, separate analyses com-
paring women with one versus two 
live births revealed no significant dif-
ferences in FM prevalence or symp-
tom severity. This finding suggests that 
the heightened FM risk is not driven 
by the distinction between one or two 
live births but is more clearly associ-
ated with grand multiparity (≥3 live 
births). Previous studies have similarly 
reported links between high parity and 
an elevated risk of autoimmune and 
chronic pain conditions. Grand mul-
tiparity has also been associated with 
prolonged exposure to pro-inflamma-
tory states during and after pregnancy, 
which may contribute to persistent 
pain syndromes. Moreover, studies in 
rheumatology have suggested that hor-
monal imbalance following childbirth 
may predispose women to chronic pain 
disorders, including fibromyalgia and 
chronic fatigue syndrome (13-16).
The relatively high proportion of fibro-
myalgia cases (40%) observed in our 
study reflects the clinical recruitment 
setting rather than a population-based 
distribution. Participants were primar-
ily enrolled from Physical Medicine 
and Rehabilitation and Rheumatology 
outpatient clinics, where fibromyalgia 
is more frequently diagnosed compared 
to general gynaecology or primary care 
populations. Therefore, this study was 
not designed to estimate population 
prevalence but to compare reproduc-
tive and clinical characteristics between 
women with fibromyalgia and pain-free 
controls within a clinical cohort.
The scarcity of robust epidemiological 
studies on this topic leaves significant 
gaps in our understanding of how re-

Table II. Comparison of symptom scores between FM and non-FM groups.

Variable	 FM (n=104)	 Non-FM (n=156)	 p

WPI (mean ± SD)	 12.5 	± 3.2	 6.3 	± 2.5	 0.001
SSS (mean ± SD)	 8.7 	± 2.1	 4.1 	± 1.7	 0.001
GSS (mean ± SD)	 7.9 	± 1.8	 3.8 	± 1.5	 0.001

Statistical analysis: differences between FM and non-FM groups were assessed using the Independent 
Samples t-test. p<0.05 was considered significant.
FM: fibromyalgia; SD: standard deviation; WPI: Widespread Pain Index; SSS: Symptom Severity 
Scale; GSS: Global Symptom Score.

Table III. Comparison of women with live births.

Parity (live births)	 n	 Mean age	 Mean WPI	 Mean SSS	 Mean GSS	 FM
		  (years)				    prevalence (%)

1 live birth	 17	 40.7	 8.8	 5.1	 10.6	 58.8
2 live births	 61	 39.9	 4.7	 4.5	 7.0	 32.8

Differences between groups were not statistically significant (p>0.05).
Statistical analysis: differences in mean age, WPI, SSS and GSS were assessed using the Independent 
Samples t-test. Differences in FM prevalence (%) were assessed using the Chi-square (χ²) test. p<0.05 
was considered significant.
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productive history modulates chronic 
pain susceptibility. Although interest in 
the potential relationship between re-
productive factors and FM has grown, 
the existing evidence on the association 
between parity and FM remains limit-
ed. Notably, there is a lack of studies 
that directly examine this relationship 
in the literature (11, 17, 18). The pre-
sent study is among the first to specifi-
cally evaluate the association between 
parity and FM, marking a meaningful 
contribution to this underexplored area. 
The findings, particularly the observed 
association in women with high parity, 
underscore the potential role of repro-
ductive history in the pathogenesis of 
FM (9, 19, 20). Previous inconsisten-
cies in the literature may be attributed 
to methodological variations, such as 
differences in sample size, population 
characteristics, and diagnostic criteria, 
as well as the influence of unmeasured 
confounding factors including genetic 
predisposition, early life adversity, so-
cioeconomic status, and chronic psy-
chosocial stress. These variables can 
significantly affect both pain percep-
tion and susceptibility to central sensi-
tisation syndromes (21-24). In this con-
text, the present study offers a novel 
perspective by highlighting reproduc-
tive history, especially grand multipar-
ity, as a potentially important factor in 
FM aetiology.
In contrast, no significant association 
was found between age at first pregnan-
cy and FM. Although early maternal 
age has been hypothesised to influence 
neuroendocrine regulation and pain 
sensitivity later in life, the evidence re-
mains limited and inconsistent. Some 
researchers have suggested that early 
pregnancy may lead to altered lifetime 
oestrogen exposure, thereby modulat-
ing pain-related neural circuits (6, 9, 
25, 26). However, our findings did not 
support this hypothesis, indicating that 
age at first birth may not independently 
contribute to FM risk. Further longitu-
dinal studies are warranted to explore 
whether early or late childbearing ex-
erts lasting effects on pain modulation 
and neurohormonal health.
Our findings partially differ from those 
of Tulay et al. (2016) (11), who reported 
that fibromyalgia did not significantly 

affect parity or breastfeeding duration in 
Turkish women. This discrepancy may 
be explained by differences in study 
design and population; Tulay et al. ex-
amined reproductive outcomes among 
women already diagnosed with FM, 
whereas the present study evaluated re-
productive history as a potential factor 
associated with FM development.
The study also found strong positive 
correlations between WPI, SSS, and 
GSS scores among FM-diagnosed par-
ticipants. These findings underscore the 
internal consistency and clinical utility 
of the ACR 2016 diagnostic criteria, 
where increases in widespread pain 
were paralleled by heightened symptom 
severity and overall symptom burden. 
This relationship supports the concept of 
FM as a multidimensional disorder with 
a consistent symptom profile across di-
agnostic instruments (10, 27, 28).
Interestingly, a weak yet statistically 
significant positive correlation was 
observed between participant age and 
symptom scores (SSS and GSS). While 
this suggests that symptom burden may 
slightly increase with age, the clinical 
significance of this finding remains 
uncertain. Age-related changes in pain 
processing, sleep quality, and comor-
bidity burden may partially account for 
this trend. Prior studies on the relation-
ship between age and FM symptoms 
have yielded mixed results, and fur-
ther investigation is needed to clarify 
whether age is a meaningful modifier of 
FM severity (29-32).
In summary, the present study provides 
evidence that grand multiparity may be 
associated with an increased risk of FM, 
potentially due to cumulative hormonal 
and physiological stress. Although no 
association was found between age at 
first pregnancy and FM, the role of re-
productive factors in chronic pain dis-
orders warrants further research. The 
findings also reinforce the validity of 
commonly used clinical measures in 
FM diagnosis and suggest that symp-
tom burden may marginally increase 
with age.

Strengths and limitations
This study has several strengths worth 
noting. First, the cross-sectional design 
enabled a structured and simultaneous 

evaluation of reproductive factors and 
fibromyalgia (FM) status. Second, the 
relatively large sample size (n=260) 
provided adequate statistical power to 
detect meaningful associations and en-
hanced the reliability of the findings. 
Third, the use of the 2016 revised ACR 
diagnostic criteria ensured standardi-
sation in FM case identification and 
strengthened the internal validity of the 
study.
Nonetheless, certain limitations should 
be acknowledged. The study was con-
ducted at a single tertiary centre, which 
may limit the generalisability of the 
findings to broader populations. Ad-
ditionally, psychosocial variables and 
hormonal profiles were not evaluated, 
although these factors are known to 
influence both reproductive health 
and chronic pain development. Fur-
thermore, while the cross-sectional 
design allows for the identification of 
associations,  it does not permit causal 
or predictive inferences regarding the 
temporal relationship between repro-
ductive factors and FM onset.  Future 
longitudinal studies are warranted to 
confirm whether the observed associa-
tions represent causal links or shared 
underlying mechanisms.

Conclusion
The findings of this study suggest that 
parity, particularly having three or 
more live births, is  associated with an 
increased likelihood of fibromyalgia 
(FM) among women of reproductive 
age. Although no significant relation-
ship was found between age at first 
pregnancy and FM, the results highlight 
the potential influence of reproductive 
history on chronic pain disorders.
These outcomes underscore the need 
for larger-scale, longitudinal studies 
to further clarify the role of reproduc-
tive factors in the pathogenesis of FM. 
From a clinical perspective, incorpo-
rating reproductive history into patient 
evaluations may help identify women 
at higher risk for FM, enabling earlier 
recognition and more individualised 
management strategies. Overall, these 
findings emphasise the importance of 
considering reproductive history in fu-
ture research on the aetiology and pre-
vention of fibromyalgia.



1123Clinical and Experimental Rheumatology 2026

Parity and reproductive timing in fibromyalgia / D. Kurtuluş et al.

References 
  1.	RUSCHAK I, MONTESÓ-CURTO P, ROS-

SELLÓ L, AGUILAR MARTÍN C, SÁNCHEZ-
MONTESÓ L, TOUSSAINT L: Fibromyalgia 
syndrome pain in men and women: a scoping 
review. Healthcare (Basel) 2023; 11(2): 223. 

	 https://doi.org/10.3390/healthcare11020223
  2.	MARQUES AP, SANTO ASDE, BERSSANETI 

AA, MATSUTANI LA, YUAN SLK: Prevalence 
of fibromyalgia: literature review update. 
Rev Bras Reumatol (Engl Ed) 2017; 57(4): 
356-63. 

	 https://doi.org/10.1016/j.rbre.2017.01.005
  3.	D’AGNELLI S, ARENDT-NIELSEN L, GERRA 

MC et al.: Fibromyalgia: genetics and epige-
netics insights may provide the basis for the 
development of diagnostic biomarkers. Mol 
Pain 2019; 15: 1744806918819944. 

	 https://doi.org/10.1177/1744806918819944
  4.	SIRACUSA R, PAOLA RD, CUZZOCREA S, IM-

PELLIZZERI D: Fibromyalgia: pathogenesis, 
mechanisms, diagnosis and treatment op-
tions update. Int J Mol Sci 2021; 22(8): 3891. 

	 https://doi.org/10.3390/ijms22083891
  5.	OSTENSEN M, RUGELSJØEN A, WIGERS SH: 

The effect of reproductive events and altera-
tions of sex hormone levels on the symptoms 
of fibromyalgia. Scand J Rheumatol 1997; 
26(5): 355-60. 

	 https://doi.org/10.3109/03009749709065698
  6.	MUCCI V, DEMORI I, BROWNE CJ, DEBLIECK 

C, BURLANDO B: Fibromyalgia in pregnan-
cy: neuro-endocrine fluctuations provide in-
sight into pathophysiology and neuromodu-
lation treatment. Biomedicines 2023; 11(2): 
615. https://

	 doi.org/10.3390/biomedicines11020615
  7.	GENÇ H, ATASEVER M, DUYUR ÇAKIT B, 

SEVAL M, KOÇ A: The effects of fibromyal-
gia syndrome on physical function and psy-
chological status of pregnant females. Arch 
Rheumatol 2017; 32(2): 129-40. https://

	 doi.org/10.5606/ArchRheumatol.2017.6028
  8.	ATHNAIEL O, CANTILLO S, PAREDES S, KN-

EZEVIC NN: The role of sex hormones in 
pain-related conditions. Int J Mol Sci 2023; 
24(3): 1866. 

	 https://doi.org/10.3390/ijms24031866
  9.	KONÉ MC, KAMBIRÉ NA, AHOUA Y: Impact 

of fibromyalgia on female infertility. Open J 
Epidemiol 2021; 11(4): 457-72. 

	 https://doi.org/10.4236/ojepi.2021.114037
10.	WOLFE F, CLAUW DJ, FITZCHARLES MA et 

al.: The American College of Rheumatology 
preliminary diagnostic criteria for fibromyal-
gia and measurement of symptom severity. 
Arthritis Care Res (Hoboken) 2010; 62: 600-
10. https://doi.org/10.1002/acr.20140

11.	TULAY KT, EMRULLAH T, AYDIN A, CILED-
AG OF: The effect of fibromyalgia syndrome 
on gravidity, parity and duration of breast-
feeding: a prospective study from Turkey. 
Pak J Med Sci 2016; 32(3): 545-49. 

	 https://doi.org/10.12669/pjms.323.9574

12.	ZIONI T, BUSKILA D, ARICHA-TAMIR B, WIZ-
NITZER A, SHEINER E: Pregnancy outcome 
in patients with fibromyalgia syndrome. J 
Matern Fetal Neonatal Med 2011; 24(11): 
1325-28. https://

	 doi.org/10.3109/14767058.2010.551152
13.	CATENACCIO E, MU W, LIPTON ML: Estro-

gen- and progesterone-mediated structural 
neuroplasticity in women: evidence from 
neuroimaging. Brain Struct Funct 2016; 
221(8): 3845-67. 

	 https://doi.org/10.1007/s00429-016-1197-x
14.	SINAII N, CLEARY SD, BALLWEG ML, NIE-

MAN LK, STRATTON P: High rates of autoim-
mune and endocrine disorders, fibromyalgia, 
chronic fatigue syndrome and atopic diseases 
among women with endometriosis: a survey 
analysis. Hum Reprod 2002; 17(10): 2715-24. 

	 https://doi.org/10.1093/humrep/17.10.2715
15.	MALVIYA AK, GUPTA A, KUMAR V, GUPTA J, 

DEEPIKA, KHANNA P: Effect of pregnancy 
hormones on pain perception in the peripar-
tum period: a narrative review. J Anaesthe-
siol Clin Pharmacol 2025; 41(3): 396-403. 

	 https://doi.org/10.4103/joacp.joacp_174_24
16.	CHEN WMY, SUBESINGHE S, MULLER S, 

HIDER SL, MALLEN CD, SCOTT IC: The as-
sociation between gravidity, parity and the 
risk of developing rheumatoid arthritis: a 
systematic review and meta-analysis. Semin 
Arthritis Rheum 2020; 50(2): 252-60. https://

	 doi.org/10.1016/j.semarthrit.2019.09.003
17.	 SCHOCHAT T, BECKMANN C: Soziodemog-

raphie, Risikofaktoren und Reproduktion-
sanamnese bei Fibromyalgie. Z Rheumatol 
2003; 62(1): 46-59. 

	 https://doi.org/10.1007/s00393-003-0447-5
18.	VARIS H, HEIKKALA E, MIKKOLA I et al.:   

Association between childhood family struc-
ture and health-related quality of life at mid-
dle age: a longitudinal study of Northern 
Finland Birth Cohort 1966. Scand J Public 
Health 2024; 14034948241260765. 

	 https://doi.org/10.1177/14034948241260765
19.	LUND CI, ROSSELAND LA, STEINGRÍMS-

DÓTTIR ÓA et al.: How is age at menopause 
and reproductive lifespan associated with 
chronic pain outcomes in postmenopausal 
women? Pain 2025; 166(1): 144-52. https://

	 doi.org/10.1097/j.pain.0000000000003333
20.	DOKUZEYLÜL GÜNGÖR N, YURCI A: Does 

infertility trigger fibromyalgia in women? 
Ann Clin Anal Med 2021; 12(5): 573-76. 

	 https://doi.org/10.4328/acam.20638
21.	MORRIS G, BERK M, MAES M, CARVALHO 

AF, PURI BK: Socioeconomic deprivation, 
adverse childhood experiences and medi-
cal disorders in adulthood: mechanisms and 
associations. Mol Neurobiol 2019; 56(8): 
5866-90. 

	 https://doi.org/10.1007/s12035-019-1498-1
22.	PINTO AM, LUÍS M, GEENEN R et al.: Neuro-

physiological and psychosocial mechanisms 
of fibromyalgia: a comprehensive review 

and call for an integrative model. Neurosci 
Biobehav Rev 2023; 151: 105235. https://

	 doi.org/10.1016/j.neubiorev.2023.105235
23.	TAN AC, JAANISTE T, CHAMPION D: Chronic 

widespread pain and fibromyalgia syndrome: 
life-course risk markers in young people. 
Pain Res Manag 2019; 2019: 6584753. 

	 https://doi.org/10.1155/2019/6584753
24.	AMSTERDAM D, BUSKILA D: Etiology and 

triggers in the development of fibromyalgia. 
In: ABLIN JN, SHOENFELD Y (Eds.): Fibro-
myalgia Syndrome. Springer International 
Publishing 2021, 17-31. 

	 https://doi.org/10.1007/978-3-030-78638-0_3
25.	PIRKLE CM, DE ALBUQUERQUE SOUSA AC, 

ALVARADO B et al.: Early maternal age at 
first birth is associated with chronic diseases 
and poor physical performance in older age: 
cross-sectional analysis from the Interna-
tional Mobility in Aging Study. BMC Public 
Health 2014; 14: 293. 

	 https://doi.org/10.1186/1471-2458-14-293
26.	DAFFIN M, LYNCH-MILDER MK, GIBLER RC, 

MURRAY C, GREEN CM, KASHIKAR-ZUCK S: 
A qualitative study of risk and resilience in 
young adult women with a history of juve-
nile-onset fibromyalgia. Pediatr Rheumatol 
2021; 19: 128. 

	 https://doi.org/10.1186/s12969-021-00628-9
27.	WOLFE F, CLAUW DJ, FITZCHARLES MA et 

al.: 2016 revisions to the 2010/2011 fibro-
myalgia diagnostic criteria. Semin Arthritis 
Rheum 2016; 46(3): 319-29. https://

	 doi.org/10.1016/j.semarthrit.2016.08.012
28.	VARALLO G, GHIGGIA A, ARREGHINI M et 

al.: The reliability and agreement of the fi-
bromyalgia survey questionnaire in an Ital-
ian sample of obese patients. Front Psychol 
2021; 12: 623183. 

	 https://doi.org/10.3389/fpsyg.2021.623183
29.	DI CARLO M, FARAH Z, BAZZICHI L et al.: 

Fibromyalgia severity according to age cate-
gories: results of a cross-sectional study from 
a large national database. Clin Exp Rheuma-
tol 2022; 40(2): 1084-90. https://

	 doi.org/10.55563/clinexprheumatol/od40pa
30.	GULER MA, YILMAZ YALCINKAYA E, OZY-

EMISCI TASKIRAN O: Do fibromyalgia pa-
tients feel older than they really are? An ob-
servational study. Clin Exp Rheumatol 2021; 
39 (Suppl. 130): S95-101. https://

	 doi.org/10.55563/clinexprheumatol/jfkqsb
31.	SCHAEFER CP, ADAMS EH, UDALL M et al.: 

Fibromyalgia outcomes over time: results 
from a prospective observational study in the 
United States. Open Rheumatol J 2016; 10: 
109-21. https://

	 doi.org/10.2174/1874312901610010109
32.	JIAO J, VINCENT A, CHA SS, LUEDTKE CA, 

OH TH: Association of abuse history with 
symptom severity and quality of life in pa-
tients with fibromyalgia. Rheumatol Int 2015; 
35(3): 547-53. 

	 https://doi.org/10.1007/s00296-014-3113-0


