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ABSTRACT
Objective. Studies report that auto-
immune thyroid disease and elevated 
levels of thyroid autoantibodies are as-
sociated with fibromyalgia and wide-
spread chronic pain. The aim of this 
meta-analysis was to investigate the 
relationship between fibromyalgia and 
thyroid autoimmunity. Clinical symp-
toms and depression associated with 
fibromyalgia were also investigated in 
relation to the presence of thyroid au-
toantibodies.
Methods. A literature search was con-
ducted on PubMed and Embase for 
studies published between January, 
1980 and February, 2020 on thyroid 
autoimmunity in fibromyalgia patients. 
Two reviewers independently screened 
and assessed the quality of the articles. 
Meta-analysis was performed to ana-
lyse the difference in frequency of thy-
roid autoantibody positivity between 
fibromyalgia patients and healthy con-
trols. Clinical symptoms and depres-
sion were also analysed according to 
the presence of thyroid autoantibodies.
Results. Data from 10 original stud-
ies were included in the systematic 
review, and 5 case-control studies that 
satisfied the selection criteria were 
subjected to meta-analysis. Thyroid 
autoantibody positivity was more com-
mon in fibromyalgia patients compared 
to healthy controls (thyroid peroxidase 
antibody: OR 3.41, 95% CI 1.97–5.90; 
thyroglobulin antibody: OR 2.23, 95% 
CI 1.23–4.01). The frequency of post-
menopausal status was significantly 
higher in fibromyalgia patients with 
thyroid autoantibodies (OR 1.95, 95% 
CI 1.23–3.08). However, the severity of 
disease (pain and fatigue level, fibro-
myalgia impact questionnaire score, 
and disease duration) and prevalence 
of depression did not show a statisti-
cally significant difference according 
to thyroid autoantibody positivity.

Conclusion. Thyroid autoimmunity 
should be considered in fibromyalgia 
patients. The percentage of women in 
menopause was higher in thyroid auto-
antibody positive fibromyalgia patients.

Introduction
Fibromyalgia (FM) is a chronic pain 
disorder with characteristic widespread 
musculoskeletal pain and related 
symptoms. Commonly found symp-
toms along with musculoskeletal pain 
include headache, temporomandibu-
lar disorders, morning stiffness, sleep 
disturbance, fatigue, stress, and mood 
disorders (1). Diagnostic criteria were 
first established by the American Col-
lege of Rheumatology (ACR) in 1990 
and revised in 2010 and 2016 to over-
come its original weak points (2, 3). 
FM was once diagnosed when pain per-
sisted for more than 3 months, tender-
ness was reported at more than 11 of the 
18 musculoskeletal sites palpated, and 
no other cause of pain could be found. 
This has now changed to be based on 
the self-reported Widespread Pain In-
dex and a symptom severity scale, and 
does not exclude the diagnosis of other 
clinical diseases (4). The prevalence 
of FM varies widely from 0.66–10.5% 
of the general population according to 
the diagnostic criteria applied and it 
remains highly underdiagnosed and un-
dertreated (5). However, it is generally 
accepted as a frequent pain disorder 
that affects around 2–4% of the adult 
population and is more prevalent in 
women (6). In spite of various efforts, 
the underlying mechanism of FM has 
not been fully revealed. Currently the 
syndrome is considered as a phenome-
non of central disinhibition resulting in 
pain amplification that is generated by 
environmental and genetic factors with 
the role of inflammation increasingly 
being investigated (7, 8). Interestingly 
FM is commonly found in autoimmune 
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disease patients and the titer of certain 
autoantibodies are elevated in patients 
with FM compared to healthy controls 
(9). Autoimmune thyroid disease is one 
of the most common immune-mediated 
diseases characterised by the existence 
of autoantigens such as thyroid peroxi-
dase antibody (TPOAb) and thyroglob-
ulin antibody (TgAb), which play a role 
in loss of self-tolerance (10). It has been 
reported that thyroid autoantibodies are 
increased in several rheumatic diseases 
including systemic lupus erythemato-
sus and rheumatoid arthritis (11,12) and 
thyroid autoimmunity may be associ-
ated with other systemic autoimmune 
diseases (13). The frequency of thyroid 
autoimmunity is known to be higher in 
FM (14) and speculative immunologi-
cal aberration has been suggested as 
a possible cause of FM based on such 
observations (15). Unfortunately, most 
studies are based on relatively small 
sample sizes that are insufficient to de-
termine the association between thyroid 
autoimmunity and FM individually. 
Therefore, we conducted a systematic 
review and meta-analysis specifically 
focused on the relationship between 
FM and its related symptoms and the 
presence of thyroid autoantibodies, to 
determine the role of thyroid autoim-
munity in the pathogenesis of FM and 
evaluate the need of thyroid autoanti-
body assessment in its diagnosis.

Methods
This review followed the Preferred Re-
porting Items for Systematic reviews 
and Meta-Analyses (PRISMA) guide-
lines (16).

Data sources and search strategy 
An electronic literature search was 
conducted on PubMed and Embase 
for English language studies published 
between January, 1980 and February, 
2020 with the MeSH terms “fibromy-
algia or widespread pain” and “thyroid 
autoantibody or thyroid antibody or 
thyroid autoimmunity or antithyroglob-
ulin antibody or thyroperoxidase anti-
body or anti-TPO”. The last search was 
performed on February 24, 2020.

Study selection
All resulting study titles and abstracts 

were screened and selected by 2 inde-
pendent reviewers (S.E.P. and J.W.P.). 
Article evaluation followed a hier-
archical approach in the order of ti-
tle, abstract, and full manuscript. The 
disagreement in choice was resolved 
through discussion until consensus was 
reached.

Eligibility criteria
Studies with human participants in the 
form of case-control, cohort, cross-
sectional, and clinical studies were 
included. The specific selection crite-
ria for the studies included in the final 
meta-analysis were as follows: (1) a 
case-control design was used; (2) di-
agnosis of FM was based on 1990 or 
2010 ACR criteria; (3) the relationship 
between FM and thyroid autoimmunity 
was investigated through evaluation of 
TPOAb and/or TgAb levels. There was 
no restriction concerning age and gen-
der of the subjects from each study.
Publications with only abstracts, case 
reports, letters and comments, articles 
written in languages other than Eng-
lish, inaccessible articles, articles that 
did not study the association between 
FM and thyroid autoimmunity were all 
excluded. Also, articles that only pre-
sented the mean without descriptive 
values of thyroid autoantibodies could 
not be included in the meta-analysis.

Data extraction
Data regarding first author, publication 
year, number of cases and controls, 
study population, participant character-
istics (age, gender), clinical parameters 
(menopause status, pain and fatigue 
level, fibromyalgia impact question-
naire (FIQ) score, disease duration, 
presence of depression and/or anxiety), 
diagnostic criteria for FM, the cut-off 
value for defining thyroid autoantibody 
positivity, and number of cases and 
controls positive for each type of thy-
roid autoantibody were extracted.

Risk of bias
The 2 reviewers applied the Newcas-
tle-Ottawa Assessment Scale, a risk of 
bias assessment tool recommended by 
the Cochrane Collaboration Study in 
evaluating the quality of studies (17). 
Selection and comparability of cases/

controls and ascertainment of exposure 
were evaluated accordingly. Of the to-
tal score of 9, studies between 7-9 were 
considered high quality, 4-6 were con-
sidered medium quality and ≤3 were 
considered low quality.

Statistical analysis
The relationship between thyroid au-
toimmunity and FM was evaluated by 
calculating the odds ratio (OR) and the 
corresponding 95% confidence interval 
(CI). Continuous outcomes that were 
based on identical measurement tools 
and expressed as mean and standard de-
viation (SD) in the original study were 
analysed yielding the estimated effect 
as the mean difference (MD) with a 
95% CI. Depression indices were ex-
pressed as the standardised mean dif-
ference (SMD) with a 95% CI since 
depression indices were based on dif-
ferent scales in independent studies. 
Mata-analysis was performed using 
RevMan, v. 5.3 (Cochrane Collabora-
tion, Copenhagen, Denmark), and both 
random effect model and fixed effect 
models were selected according to het-
erogeneity assessed by chi-square test 
and I2 (18). Mantel-Haenszel method 
was used for dichotomous outcomes 
and the inverse variance method for 
continuous outcomes.

Results
Results of database search
The initial search yielded 724 articles 
among which 345 articles were dupli-
cates. After reviewing the abstracts, 
352 studies were excluded. Reasons 
for exclusion were non-English articles 
(n=2), publication of abstracts (n=3), 
inaccessible articles (n=1), and irrel-
evant studies (n=346). Twenty-seven 
studies were included in the full text 
review. Eight review articles were then 
excluded. The excluded review articles 
were not solely focused on FM and 
also the original studies had already 
been included in our systematic review 
and meta-analysis. Three papers were 
excluded because they studied rheuma-
toid arthritis, temporomandibular dis-
orders, and arterial stiffness in FM pa-
tients. One study that was excluded was 
a case report of myalgia in a Graves’ 
disease patient. Two studies were ex-
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cluded because they did not report thy-
roid autoantibody levels and only re-
ported antinuclear antibody data. Two 
studies examined rheumatic manifes-
tations with autoimmune thyroid dis-

eases with no healthy controls. Another 
article was a study of musculoskeletal 
manifestations in patients with thyroid 
disease with no healthy controls that 
were not diagnosed with FM. A total of 

17 studies were excluded after full text 
review and the remaining 10 studies 
were included in the final systematic 
review (14, 19-27). Five of these stud-
ies were included in the meta-analysis 
(14, 20, 23-25). The detailed selection 
procedure is presented in Figure 1.

Characteristics of included studies
The 10 studies included 2 cross-sec-
tional studies, 7 case-control studies 
and 1 retrospective study. The charac-
teristics of each article are summarised 
in Table I. Six studies abided by the 
1990 ACR criteria and 2 by the 2010 
ACR criteria, while 2 did not specify 
the diagnostic criteria applied in their 
study. Eight studies had controls and 2 
did not. Number of cases ranged from 
37 to 207 patients according to the 
study. TPOAb and TgAb was assessed 
in 7 studies (14, 20-24, 26) thyroid 
stimulating hormone receptor antibody 
(TRAb) additionally in 1 study (27) 
and TPOAb only in 2 studies (19, 25). 
Risk of bias was low for the various 
items assessed. All 5 case-control stud-
ies included in the meta-analysis were 
of medium to high quality based on the 
Newcastle-Ottawa Assessment Scale. 
Detailed results of the quality assess-
ment are shown in Table II.

Meta-analysis results
The meta-analysis included a total 
of 499 FM patients and 277 healthy     
controls.

- Thyroid autoimmunity
Serum TPOAb and TgAb levels were 
measured by an immunometric assay. 

Table I. Quality assessment of studies included in the meta-analysis.

Studies Selection Comparability Exposure Total

 Case Represent- Selection Definition Comparability Ascertainment Same Non-
 definition  ativeness of controls of controls on basis of of exposure ascertainment response rate 
 adequate of cases    design or   method (cases
     analysis  and controls) 
     (cases and 
     controls)   

Pamuk 2007  (14) * * * * * * * - 7
Bazzichi 2007 (20) * * - * * * * - 6
Başkan 2010 (23) * * - * * * * - 6
Bazzichi 2012 (24) * * * * * * * - 7
Suk 2012 (25) * * - * * * * - 6

The use of stars awarded for each criterion was based on the Ottawa-Newcastle system (17).

Fig. 1. Flow chart of study selection 
process.
Summary of literature search results 
and inclusion/exclusion process.
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The results of this meta-analysis indi-
cated that thyroid autoantibody positiv-
ity was more prevalent in FM patients 
than in healthy controls. (TPOAb: OR 
3.41; 95% CI 1.97–5.90, TgAb: OR 
2.23; 95% CI 1.23–4.01). No hetero-
geneity was detected among the stud-
ies (I2=0%). The forest plot is shown in 
Figure 2.

- Postmenopausal status
Three studies described menopausal 
status of FM patients. Meta-analysis 
showed that the proportion of postmen-
opausal patients was significantly high-
er in patients with thyroid autoantibod-
ies. (OR 1.95, 95%; CI 1.23–3.08). 
No heterogeneity was detected among 
the studies (I2=0%). The forest plot is 
shown in Figure 3.

- Pain level
Four studies described widespread pain 
level based on visual analogue scale 

(VAS) scores. The results of meta-
analysis indicated that the level of pain 
was not correlated with the presence 
of thyroid autoantibodies. The pooled 
MD across the studies was -0.02 (95% 
CI -4.25–4.22). No heterogeneity was 
detected among the studies (I2=0%). 
The forest plot is shown in Figure 3.

- Fatigue level
Two studies described fatigue score 
based on VAS. The results of meta-
analysis showed that fatigue score was 
not associated with the presence of 
thyroid autoantibodies. This may be 
due to the considerable heterogeneity 
between the 2 studies. (I2=82%). The 
forest plot is shown in Figure 3.

- Fibromyalgia impact questionnaire   
  score
Three studies described FIQ scores. 
The results of meta-analysis showed 
that FIQ score was not significantly as-

sociated with the presence of thyroid 
autoantibodies. The pooled MD across 
the studies was 0.51 (95% CI:-3.93–
4.95). No heterogeneity was detected 
among the studies (I2=0%). The forest 
plot is shown in Figure 3.

- Disease duration
Four studies described the duration 
of FM. The results of meta-analysis 
showed that patients with thyroid au-
toantibodies had a longer disease du-
ration. However, the differences were 
not statistically significant. The pooled 
MD across the studies was 1.35 (95% 
CI -0.14–2.84). Negligible heteroge-
neity was detected among the studies 
(I2=23%). The forest plot is shown in 
Figure 3.

- Depression
Psychological problems were dis-
cussed in 3 studies. Two studies pre-
sented numerical results that could be 

Fig. 2. Thyroid autoantibody positivity in fibromyalgia patients compared to healthy controls. The prevalence of thyroid autoantibody positivity was higher 
in FM patients than in healthy controls. TPOAb: thyroid peroxidase antibody; TgAb: thyroglobulin antibody.
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Fig. 3. Clinical symptoms and depression according to thyroid autoimmunity. The proportion of postmenopausal patients was higher in FM patients with 
thyroid autoimmunity than in healthy controls. VAS: visual analogue scale; FIQ: fibromyalgia impact questionnaire; FM: fibromyalgia.
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included in the meta-analysis. Beck’s 
Depression Inventory and Duke Anxi-
ety-Depression Scale were applied, re-
spectively. Meta-analysis results indi-
cated that depression was not related to 
the presence of thyroid autoantibodies. 
The pooled SMD across studies was 
-1.48 (95% CI -5.23–2.28). This may 
be due to the considerable heterogene-
ity between the two studies. (I2=99%). 
The forest plot is shown in Figure 3.

- Risk of bias
As shown in Figure 4, the funnel plot 
for publication bias of the reviewed 
articles was asymmetrical, suggesting 
that studies with small effect sizes and 
small sample sizes may not have been 
published. Begg’s test to statistically 
confirm the symmetry of the plot could 
not be performed due to having only 5 
studies in the meta-analysis.

Discussion
The aim of this systematic review and 
meta-analysis was to evaluate the rela-
tionship between thyroid autoimmun-
ity and FM and the results showed that 
thyroid autoantibody positivity is more 
prevalent in FM patients compared to 
healthy controls, thus suggesting the 
need to consider thyroid autoimmun-
ity in the diagnosis of FM for certain 
cases. All forms of autoimmune thy-
roid diseases are associated with the 
formation of thyroid autoantibodies 
including TPOAb and TgAb. Autoim-
munity in the absence clinical auto-
immune disease has been diagnosed 
based on the presence of such autoan-
tibodies. Recent studies on the asso-
ciation of thyroid autoimmune disease 
with various disorders include type I 
diabetes (28), neurological disorder 
(29), stress (30), and vitamin D defi-
ciency (31). The results of such studies 
show that there is a significant relation-
ship between such diseases and thyroid 
autoimmunity and that an increased 
risk for the aforementioned diseases 
may be considered in those that show 
the presence of thyroid autoantibodies. 
FM is another disorder that is often as-
sociated with autoimmune thyroid dis-
ease. Such assumptions were partially 
based on the fact that FM shares certain 
characteristics that are similar to those 

of hypothyroidism including muscle 
symptoms. However, previous studies 
are unfortunately based on different di-
agnostic criteria and definitions of FM 
and the gender and age distribution of 
the study groups differ widely hinder-
ing the direct comparison of results and 
deduction of conclusions. Therefore, 
there was a need to conduct a meta-
analysis on the correlation between FM 
and thyroid autoimmunity based on all 
individual studies through quantitative 
analysis. Nine of the 10 studies we ana-
lysed showed a significant correlation 
between FM and the presence of thy-
roid autoantibodies. On the other hand, 
1 study reported that there was no sta-
tistically significant difference in thy-
roid autoantibody levels between FM 
patients and healthy controls (23). The 
result of this meta-analysis indicated 
that the prevalence of thyroid autoim-
munity was significantly higher in pa-
tients with FM than in healthy controls. 
Among thyroid autoantibodies, the 
presence of TPOAb imposed a higher 
risk for FM compared to TgAb. Gen-
erally, FM is considered as a non-in-
flammatory, non-autoimmune disease, 
but some patients display autoimmune 
features and FM is prevalent in autoim-
mune diseases. However, it is difficult 
to conclude that FM is an autoimmune 
disorder since reports on immunologi-
cal markers are inconsistent. FM symp-
toms may be an early symptom of auto-
immune diseases in certain cases since 

their strong correlation cannot be ig-
nored, and thyroid autoimmune disease 
is among the differential diagnoses 
that should be considered (9). Thyroid 
hormone resistance that is often rec-
ognised in FM patients has been sug-
gested as a main factor that may lead 
to characteristic symptoms of FM such 
as musculoskeletal pain and fatigue 
although it is difficult to comment on 
the role of hormone resistance based 
on the results of this meta-analysis 
(32). Pre-subclinical hypothyroidism 
may be suspected in euthyroid subjects 
with chronic autoimmune thyroiditis 
when muscle pain symptoms are pre-
sent which may be due to the muscle 
damage caused by autoimmune inflam-
mation (19, 33).
The association between various clini-
cal parameter of FM and the level of 
thyroid autoantibodies was also ana-
lysed in the studies included in the 
meta-analysis, and some significant 
correlations existed. A previous study 
showed that the percentage of patients 
with postmenopausal status, headache, 
dry mouth, and previous psychiatric 
treatment history was significantly 
higher with thyroid autoimmune posi-
tivity compared to the negative group 
(14). Another study showed that dry 
eye, burning sensation with urination, 
allodynia, blurred vision, and sore 
throat were significantly more prevalent 
in the group with thyroid autoantibody 
positivity (20). On the other hand, 2 

Fig. 4. Funnel plot to 
assess publication bias 
corresponding to the 
fixed effect model.
The funnel plot shows 
asymmetry, suggesting 
the possibility of stud-
ies with small effect 
and small sample size 
being unpublished.
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studies did not find a statistically signif-
icant correlation between the presence 
of thyroid autoantibodies and the sever-
ity of clinical parameters (23, 25). The 
results of this meta-analysis showed the 
presence of a statistically significant 
correlation between postmenopausal 
status and thyroid autoantibody posi-
tivity. For the other clinical parameters 
analysed including pain and fatigue lev-
el, FIQ score, disease duration, and de-
pression, there was no association with 
the presence of thyroid autoantibodies. 
Although not statistically significant, 
patients with thyroid autoantibodies 
tended to have a longer disease duration 
compared to those who did not. Stud-
ies exist that report an increased level 
of high-sensitivity C-reactive protein 
(hs-CRP) in FM patients compared to 
healthy controls (34) and also in those 
with certain thyroid diseases (35). On 
the other hand, FM patients frequently 
show clinically normal hs-CRP levels, 
necessitating further studies to verify 
the role of systemic inflammation as a 
common factor that may contribute to 
the initiation and maintenance of symp-
toms in both diseases.
Thyroid autoimmunity is generally 
more common in women and this is 
partially explained by the action of sex 
hormones on the immune system. Early 
menarche and late menopause have 
been indicated as a risk factor for auto-
immune thyroiditis since sex hormones 
may regulate the underlying mecha-
nism of thyroid autoimmunity (36). In 
fact, serum thyroid autoantibodies can 
be detected in up to 25% of women 
over age 60, and autoimmune hypo-
thyroidism is 8-9 times more common 
in women with this imbalance increas-
ing with age (37). Considering the ef-
fect of age, the higher percentage of 
postmenopausal patients in the thyroid 
autoimmune positive group could be a 
result of different age-dependent sex 
hormone conditions that are known to 
influence the expression and distribu-
tion of various thyroid hormone recep-
tors (38). Further investigations are 
needed to determine the exact pathol-
ogy concerning the association of sex 
hormones and thyroid autoantibodies. 
Based on the results of this meta-anal-
ysis, examination of the thyroid should 

be considered especially in postmeno-
pausal women with FM. Future stud-
ies are also necessary to determine the 
best method or frequency of screening 
for thyroid autoimmunity in FM pa-
tients since this could not be identified 
from the available data. Also, whether 
screening improves clinical outcomes 
in the FM population is another issue 
that should be addressed.
The relationship between thyroid auto-
immunity and depression has been dis-
cussed in a few studies with conflicting 
results. Some state that no associa-
tions were found between thyroid au-
toantibody level and depression (39). 
However, 1 study found that elevated 
TPOAb levels were significantly as-
sociated with depression (OR 3.0, 95% 
CI 1.3-6.8) (40). Thus, the association 
between the presence of thyroid au-
toantibodies and depression in FM pa-
tients was evaluated in this study, and 
the results showed that there was no 
relevance between the two. However, 
more recent reviews and meta-analysis 
state that thyroid autoimmunity is as-
sociated with depressive and bipolar 
disorder (41-43). Regrettably, the num-
ber of studies that met the inclusion cri-
teria for this meta-analysis were small, 
so additional research will be needed to 
further verify the relationship between 
thyroid autoimmunity and depression 
in FM patients.
The results of this study showed that 
the presence of thyroid autoantibod-
ies did not have a major impact on the 
severity of FM symptoms itself which 
is reflected in the fact that there was 
no difference in pain and fatigue VAS 
scores, and FIQ scores according to 
thyroid autoimmunity. In a previous 
study on Hashimoto thyroiditis patients 
with or without FM, FIQ scores showed 
a strong positive correlation with TPO-
Ab values (21). Another study reported 
that FM patients showed a higher prev-
alence of TRAb positivity compared to 
the general population. However, there 
was no significant difference in the 
prevalence of TPOAb positivity com-
pared to controls and symptom profiles 
were identical for cases of FM patients 
with or without thyroid autoimmunity 
(27). Still another study supported such 
results stating that FM severity may not 

be affected by the presence of thyroid 
autoantibodies (25). The reason why 
thyroid autoimmunity does not affect 
FM disease severity is unclear and can-
not be explained by the results of this 
study. Previous reports on the asso-
ciation between thyroid autoimmunity 
and FM severity are inconsistent and 
has been based on different symptoms 
and evaluation tools. Future studies 
based on standardised approaches are 
necessary to further clarify this issue.
There are some limitations of this study. 
Our findings are based on a relatively 
small number of studies and this is also 
the main cause of the evident publica-
tion bias. More high-quality studies are 
needed for accurate analyses on certain 
clinical parameters. The insignificance 
found in certain clinical differences ac-
cording to thyroid autoimmunity may 
be due to inter-assay and laboratory 
variability in thyroid autoimmunity 
measurement methods, and differences 
in cut-off values for defining thyroid 
autoantibody positivity. In our system-
atic review, the cut-off value to deter-
mine thyroid autoantibody positivity 
could be seen to vary from 5 to 40 IU/
ml for TPOAb and from 10 to 116 IU/
ml for TgAb. In addition, the fact that 
the 1990 or the revised 2010 ACR cri-
teria for the diagnosis of FM was se-
lected according to different studies 
contributed to the heterogeneity. Fu-
ture studies based on the more recently 
updated ACR diagnostic recommenda-
tions are necessary (4).
Autoantibodies are known to be found 
in healthy populations. Approximately 
10% of healthy people are known to 
exhibit TPOAb and this value may 
increase to reach 30% in the elderly 
population (44). Furthermore, autoim-
mune diseases are known to be rela-
tively common in the general popula-
tion. However, clinical manifestations 
are non-specific, especially in the early 
stage of the disease, resulting in a 
high rate of under-diagnosis. Consid-
ering such circumstances and the sig-
nificantly higher prevalence of thyroid 
autoantibodies found in this study, the 
measurement of thyroid autoantibodies 
may be a useful diagnostic approach in 
FM patients to detect and manage pos-
sible thyroid dysfunction at an early 
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stage to prevent further aggravation of 
FM symptoms. Further studies are nec-
essary to determine a cut-off value for 
thyroid autoantibodies with the highest 
predictive value.
Despite such limitations this system-
atic review and meta-analysis is mean-
ingful as it is the first attempt to in-
vestigate the association between FM 
and thyroid autoimmunity following 
the methodological criteria of system-
atic reviews and conduct meta-analysis 
with studies conforming to quality as-
sessment scale (16, 17). More prospec-
tive cohort studies based on standard-
ised diagnostic criteria and measure-
ment methods should be conducted to 
further elucidate the true relationship 
between FM and thyroid autoantibod-
ies, and such studies should include the 
evaluation of various FM symptoms 
such as pain and fatigue along with co-
morbidities including depression and 
sleep problems in relation to thyroid 
autoimmunity.

Conclusion
FM is associated with the increased 
presence of thyroid autoimmunity, es-
pecially among women with postmeno-
pausal status. Such findings support the 
possible role of thyroid autoimmunity 
in FM pathophysiology, even though 
differentiating FM as an autoimmune 
disease may be speculative at the pre-
sent time. However, a thyroid func-
tion and autoantibody test should be 
considered in female FM patients with 
postmenopausal status for its early di-
agnosis.
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