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Abstract Background Despite being one of the largest countries in North Africa, Libya lacks
sufficient data on the frequencies of thyroid diseases and autoimmune thyroid
disorders (AITDs), particularly Hashimoto’s thyroiditis and Graves’ disease.
Aim This study aimed to investigate the frequency and patterns of thyroid dysfunc-
tion and autoimmune markers in a clinical cohort of patients with thyroid disorders.
Methods In this pilot cross-sectional study, 130 patients with thyroid disorders were
recruited between March and September 2023. Children and pregnant women were
excluded. Demographic data, including sex, age, weight, height, family history,
hypertension, diabetes mellitus, and type of thyroid medication, were collected via
a questionnaire. Blood samples were also obtained from all subjects tomeasure thyroid
hormones (T3 [nmol/L], T4 [nmol/L], and thyroid-stimulating hormone [TSH] [µIU/mL])
and thyroid antibodies (antithyroid peroxidase [anti-TPO] and anti-thyroglobulin [anti-
TG] levels). Anti-TPO � 40 IU/mL and anti-TG � 104 ng/mL were defined as positive.
Data analysis (SPSS v23) employed descriptive statistics, comparative tests (t-tests,
analysis of variance, chi-square), and binary logistic regression to identify predictors of
autoimmunity. A p-value of<0.05 was considered significant.
Results The participants consisted of 108 females (83.1%) and 22males (16.9%), with
a mean age of 42.41�14.44 years (range, 18–70 years). The percentage of overt
hypothyroidism and subclinical hypothyroidism was 35.4% (46/130) and 13.1%
(17/130), respectively. The proportion of overt hyperthyroidism and subclinical
hyperthyroidism was 9.2% (12/130) and 5.4% (7/130), respectively. Additionally,
treated hypothyroidism was observed in 30.8% (40/130) and treated hyperthyroidism
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Introduction

The thyroid gland plays a pivotal role in endocrine regulation
by producing two significant hormones, thyroxin (T4) and
triiodothyronine (T3), which are critical for metabolism and
growth.1 Disruption of these hormones can lead to various
thyroid disorders, including common thyroid dysfunctions
such as goiter, nodules, and autoimmune thyroid diseases
(AITDs). The development of thyroid diseases is influenced

by genetic and environmental factors, including iodine defi-
ciency, sex, age, ethnicity, and autoantibodies.2–4 Two major
autoantibodies (anti-thyroglobulin [anti-TG] and anti-thy-
roid peroxidase [anti-TPO]) affect the thyroid gland, leading
to AITD.5 These antibodies are detected in 90 to 95% and 70 to
80% of AITD patients, respectively.6

Globally, the prevalence of thyroid dysfunction is becom-
ing more common, and represents around 30 to 40% of

in 6.2% (8/130) of the participants. The mean and standard deviations of TSH, T3, and
T4 were 7.51� 15.11 µIU/mL, 4.90�28.33 nmol/L, and 90.29� 86.26 nmol/L, respec-
tively. The overall frequency of AITDs was 49.2% (64/130) of our sample. Specifically,
the frequency of positive anti-TPO and anti-TG antibodies was 43.1% (56/130) and
22.3% (29/130), respectively, with 12.3% (16/130) of the patients testing positive for
both antibodies. Body mass index showed a significant association with thyroid
disorders (p¼0.014) and with anti-TPO positivity (p¼0.03). Positive anti-TG antibodies
were significantly more frequent in females (p¼ 0.01).
Conclusion This pilot study highlights a high frequency of thyroid dysfunction and
autoimmunity among patients presenting for routine investigations in private clinics.
While the findings are not generalizable to the wider Libyan population due to sample
size and selection bias, they emphasize the importance of routine thyroid antibody
testing and provide groundwork for larger, population-based studies.
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endocrine patients.7 Thyroid dysfunctions, particularly sub-
clinical and overt hypothyroidism, have been associatedwith
an increased risk of cardiovascular disease. Numerous stud-
ies have highlighted the morbidity linked to thyroid
dysfunction.8,9

AITD is defined by the synthesis of antibodies to thyroid
antigens and the infiltration of the thyroid gland by autor-
eactive lymphocytes.10 AITD is the most prevalent autoim-
mune disorder, affecting an estimated 2 to 5% of the global
population.11 The most common AITDs are Graves’ disease
(GD) and Hashimoto’s thyroiditis (HT). GD is the leading
cause of hyperthyroidism and thyrotoxicosis worldwide,
while HT remains the most common cause of hypothyroid-
ism in iodine-sufficient regions.12

HT is a chronic lymphocytic thyroiditis described by
Hakaru Hashimoto in 1912. The disease develops by interac-
tion between T helper cells, which include B lymphocytes
and cytotoxic T cells targeting thyrocytes, leading to the
death of thyrocytes and hypothyroidism.13 In GD, the thy-
roid-stimulating hormone (TSH) receptor is the primary
autoantigen, secreted by B lymphocytes after induction by
CD4 T cells, resulting in uncontrolled thyroid hormone
production and hyperthyroidism.11

A systematic review by McGrogan et al reported the
incidence of AITD over the past two decades, revealing
that the incidence of autoimmune hypothyroidism was
approximately 80 and 350 per 100,000 per year for males
and females, respectively. The rate of autoimmune hyperthy-
roidism was around 8/100,000/year in males and
80/100,000/year in females.14 Females are at significantly
higher risk compared with males (�4–10 females for every
male), with the frequency of AITD increasing with age (mean
age 57 years). The incidence also varies by race and geo-
graphic region.15 HT is the most prevalent AITD globally,
with an increasing incidence over recent decades,16whereas
GD is less common than HT.17

A review study published in 2011 on the prevalence of
thyroid diseases in Africa found that GD is predominant, and
the prevalence of AITD varies among African countries, with
rates of 9.9% in Tunisia, 1.2% in Ethiopia, and 32.2% for HT.
However, the prevalence of AITD remains unknown in many
countries and is still underreported.18

In Libya, data on the prevalence of AITD among the Libyan
population is sparse, with only a few studies conducted on
this topic. A previous study by Ghawil et al aimed to deter-
mine the prevalence of thyroid antibodies among children
with type 1 diabetes, reporting that the prevalence of anti-
TPO and anti-TG was 23.4 and 7.8%, respectively.19

The etiology of AITD is not completely understood, but it is
believed to result from a combination of genetic and environ-
mental factors leading to the breakdown of immune tolerance
and the development of AITD.20 Epidemiological data suggest
an interaction between these factors, with several genes and
environmental influences—such as iodine, radiation, infection,
smoking, stress, and certain drugs—being associated with the
presence of thyroid antibodies.21–25

This studywasdesigned to assess the frequencyand clinical
patterns of thyroid dysfunction and autoimmunemarkers in a

cohort of patients presenting for routine investigations at
private clinics in BaniWaleed city. Although the current study
is a pilot to investigate the frequency of thyroid disorders, the
findings underscore the clinical relevance of incorporating
thyroid antibody testing into routine assessments. Moreover,
they provide a preliminary foundation for future large-scale,
population-based studies aimed at accurately characterizing
the epidemiology of thyroid disorders in Libya.

Methods

Study Design and Setting
This pilot cross-sectional study was conducted between
March and September 2023 in four private medical labora-
tories in Bani Waleed City, Libya (Al-Yaqeen Laboratory, Ibn-
Sina Laboratory, Ogba Laboratory, and Aldahra Laboratory).
The study protocol conformed to the ethical standards of the
Declaration of Helsinki and was approved from the Bioethics
Committee of the Biotechnology Research Center (BEC-BTRC,
Tripoli, Libya). Written informed consent was obtained from
all participants before enrollment.

Patient Selection and Recruitment
During the study period, 130 consecutive patients whowere
clinically diagnosed with thyroid disorders were recruited.
Inclusion criteria required age � 18 years, a confirmed
diagnosis of thyroid dysfunction based on laboratory
and/or clinical evaluation, and provision of informedwritten
consent. Exclusion criteria included children (< 18 years),
pregnant women, and patientswith incomplete demograph-
ic or laboratory records. Thefinal cohort, therefore, consisted
of 130 adult patients with confirmed thyroid disorders,
representing a consecutive convenience sample drawn
from individuals presenting for routine diagnostic evalua-
tions in private clinical settings.

Data Collection and Laboratory Analysis
The study employed a structured questionnaire to gather
demographic data, including sex, age, weight, height, type of
thyroid treatments, family history, and the presence of
chronic diseases such as hypertension and diabetes mellitus.
Venous blood samples were collected from all 130 partic-
ipants to measure thyroid hormones (T3, T4, and TSH) and
thyroid antibodies (anti-TPO and anti-TG). The serum sam-
ples were analyzed using electrochemiluminescence immu-
noassay reagent kits on the MAGLUMI chemiluminescence
immunoassay fully automated analyzer (SNIBE). Reference
ranges for TSH, TT3, and TT4 were determined according to
the SNIBE kit. Anti-TPOAb and anti-TG levels weremeasured
using an enzyme immunoassay (SNIBE kit). Anti-TPO levels�
40 IU/mL and anti-TG levels � 104ng/mL were defined as
positive, based on the manufacturer’s recommendations.

Data Analysis
Participants with thyroid disorders were classified into six
groups based on their serum TSH, T3, and T4 levels: overt
hypothyroidism, subclinical hypothyroidism, overt hyperthy-
roidism, subclinical hyperthyroidism, treated hypothyroidism
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(levothyroxine), and treated hyperthyroidism (carbimazole).
HighTSHwasdefinedasa concentration>4.0µIU/mL,and low
TSH as a value<0.4 µIU/mL. High T3 was defined as a
concentration>3.08nmol/L, and low T3 as<1.23nmol/L.
High T4 was defined as a concentration>150.6nmol/L, and
lowT4as<57.9nmol/L.AITDwas identifiedbythepresenceof
positive anti-TPO and/or anti-TG Abs.

The etiology of autoimmune hypothyroidism (HT) was
suggested by the presence of a high titer of anti-TPO and/or
anti-TG Abs, along with a high TSH level (for
overt/subclinical) or the use of levothyroxine (for treated).
The etiology of autoimmune hyperthyroidism (GD) was
suggested by the presence of positive anti-TPO and/or anti-
TG Abs, along with a low TSH level (for overt/subclinical) or
the use of carbimazole (for treated).

Height and weight were measured to compute body mass
index (BMI), using the formula weight (kg) divided by height
squared (m2). BMI reference values were categorized as
follows: underweight (< 18), average weight (18–25), over-
weight (26–30), and obese (> 30).

Statistical Analysis
Data analysis was performed with SPSS software (version 23,
Statistical Package for the Social Sciences, SPSS Inc., Chicago,
Illinois, United States). The mean and standard deviation (SD)
were calculated for all parameters. The significance of themean
differenceswas analyzed using the independent t-test and one-
way analysis of variance. Categorical data were presented as
numbers and percentages and compared using chi-squared
tests. The results were evaluated based on the distribution of
basic characteristics such as age, height, weight, gender, and
familyhistoryofdisorders.Differenceswere considered statisti-
cally significant when the p-value was<0.05.

Results

This cross-sectional study included 130 patients diagnosed
with thyroid dysfunction. The cohort was predominantly
female 108 (83.1%), and 22 (16.9%) were males, indicating
that thyroid dysfunction was approximately six times more
common in females than males. The patients’ ages ranged
from 18 to 70 years, with a mean age of 42.41�14.44 years.
The largest proportion of participants (27.7%) was in the 30-
to 39-year age group. Themean BMI of the study participants
was 28.59�6.06 kg/m2, with 72.3% of participants classified
as overweight or obese. ►Table 1 summarizes the socio-
demographic data of the study population.

The mean and SD of TSH, T3, and T4 were 7.51�15.11
µIU/mL, 4.90�28.33nmol/L, and 90.29�86.26 nmol/L, re-
spectively. Based on reference classifications, 46 (35.4%, 95%
confidence interval [CI]: 27.3–44.2%) participants had overt
hypothyroidism, followed by treated hypothyroidism 40
(30.8%, 95% CI: 23.1–39.4%). The frequency of subclinical
hypothyroidism, overt hyperthyroidism, subclinical hyper-
thyroidism, and treated hyperthyroidism were 17 (13.1%,
95% CI: 7.8–20.2%), 12 (9.2%, 95% CI: 4.8–15.6%), 7 (5.4%, 95%
CI: 2.2–10.8%), and 8 (6.2%, 95% CI: 2.7–11.8%), respectively,
as illustrated in ►Table 2.

The association between thyroid disorders and sociode-
mographic datawas analyzed. The results revealed a statisti-
cally significant association between BMI and thyroid
disorders, with a p-value of 0.014. The p-values for other
variables were as follows: sex (p¼0.342), age (p¼0.122),
family history (p¼0.953), chronic diseases (p¼0.160), med-
ication use (p¼0.000), previous diagnosis (p¼0.113), and
smoking (p¼0.722).

The overall frequency of AITD in our sample was 64/130
(49.2%, 95% CI: 40.8–57.7%), with subjects testing positive for
anti-TPO, anti-TG, or both. The frequency of patients with
positive anti-TPOAbwas 56/130 (43.1%, 95% CI: 34.9–51.7%),
while 29/130 (22.3%, 95% CI: 16.0–30.2%) tested positive for
anti-TG Ab. Additionally, 12.3% (16/130) of patients were
positive for both anti-TPO and anti-TG Abs. The mean levels
of anti-TPO and anti-TG were 313.77�414.90 and
61.97�136.68 IU/L, respectively. The results also indicated
that the frequency of HT was 49/130 (37.7%, 95% CI: 29.4–
46.6%), while GD was found in 15/130 (11.5%, 95% CI: 6.5–

Table 1 Sociodemographic characteristics of the study
participants

Variable N %

Sex
Male
Female

22
108

16.9
83.1

Age, mean SD
18–29
30–39
40–49
50–59
� 60

42.41� 14.44
22
36
34
20
18

16.9
27.7
26.2
15.4
13.8

Family history of thyroid disorder
Yes
No

76
54

58.5
41.5

BMI, mean SD
Underweight
Normal weight
Overweight
Obese

28.59� 6.06
3
33
49
45

2.3
25.4
37.7
34.6

Medicine type
Levothyroxine
Carbimazole
Non-take

106
19
5

81.5
14.6
3.9

Chronic disease
Diabetes mellitus (DM)
Hypertension
Both (DM, hypertension)
Heart disease
Non

15
5
8
2
100

11.5
3.9
6.2
1.5
76.9

Previous diagnosed with
thyroid dysfunction

Yes
No

121
9

93.1
6.9

Smoking
Smoker
Nonsmoker

6
124

4.6
95.4

Abbreviations: BMI, body mass index; SD, standard deviation.
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18.4%) of the study population. The association between
participants’ autoimmune thyroid disorders and sociodemo-
graphic characteristics is illustrated in ►Table 3.

The proportion of participants with positive TPO Ab
varied across different thyroid disorder groups in our sam-
ple: 16 (34.8%) in the overt hypothyroidismgroup, 11 (64.7%)
in the subclinical hypothyroidism group, 4 (33.3%) in the
overt hyperthyroidism group, 4 (57.1%) in the subclinical
hyperthyroidism group, 18 (45.0%) in the treated hypothy-
roidism group, and 3 (37.5%) in the treated hyperthyroidism
group, as illustrated in ►Fig. 1.

For participants with detectable TG Ab, the proportions
were as follows: 7 (15.2%) in the overt hypothyroidismgroup,
6 (35.3%) in the subclinical hypothyroidism group, 8 (20.0%)
in the treated hypothyroidism group, 5 (41.7%) in the overt
hyperthyroidism group, 2 (28.6%) in the subclinical hyper-
thyroidism group, and 1 (12.5%) in the treated hyperthyroid-
ism group, as illustrated in ►Fig. 2.

The proportion of positive TPO Ab in males and females
was 8 (14.3%) and 48 (85.7%), respectively (p¼0.352), with
an odds ratio (OR) of 1.40 (CI¼0.54–3.61). The prevalence of
positive TG Ab in males and females was 1 (3.4%) and 28

Table 2 The mean of TSH, T3, and T4 among participants

Thyroid disorder Total, n % 95% CI TSH T3 (nmol/L) T4 (nmol/L)

Overt hypothyroidism 46 (35.38) 27.3–44.2% 12.10� 16.76 1.93� 0.66 30.84� 34.20

Subclinical hypothyroidism 17 (13.1) 7.8–20.2% 17.87� 25.18 1.81� 0.62 90.29� 44.33

Overt hyperthyroidism 12 (9.23) 4.8–15.6% 0.27�0.40 5.12� 1.21 211.10� 91.40

Subclinical hyperthyroidism 7 (5.38) 2.2–10.8% 1.81�2.48 1.37� 0.59 68.39� 45.47

Treated hypothyroidism 40 (30.76) 23.1–39.4% 2.06�0.85 1.45� 0.53 61.69� 44.01

Treated hyperthyroidism 8 (6.15) 2.7–11.8% 2.27�1.11 2.54� 3.67 34.05� 39.01

Abbreviations: CI, confidence interval; T3, triiodothyronine; T4, thyroxin; TSH, thyroid-stimulating hormone.

Table 3 Sociodemographic characteristics of studies patients according to autoimmune status

Autoimmune status

Variables Yes
N¼64

No
N¼66

p-Value

Sex
Male
Female

8 (36.4%)
56 (51.9%)

14 (63.6%)
52 (48.1%)

0.185

Age
18–29
30–39
40–49
50–59
� 60

12 (54.5%)
18 (50.0%)
16 (47.1%)
14 (70.0%)
4 (22.2%

10 (45.5%)
18 (50.0%)
18 (52.9%)
6 (30.0%)
14 (77.8%)

0.060

Family history
Yes
No

37 (48.7%)
27 (50.0%)

39 (51.3%)
27 (50.0%)

0.882

BMI kg/m2, mean SD
Underweight
Normal weight
Overweight
Obese

1 50.0%)
18 (38.3%)
19 (52.8%)
26 (57.8%)

1 (50.0%)
29 (61.7%)
17 (47.2%)
19 (42.2%)

0.290

Chronic disease
Diabetes mellitus (DM)
Hypertension
Both (DMþ hypertension)
Heart disease
Non

10 (66.7%)
4 (80.0%)
2 (25.0%)
1 (50.0%)
47 (47.0%)

5 (33.3%)
1 (20.0%)
6 (75.0%)
1 (50.0%)
53 (53.0%)

0.215

Smoking
Smoker
Nonsmoker

2 (33.3%)
62 (50.0%)

4 (66.7%)
62 (50.0%)

0.439

Abbreviations: BMI, body mass index; SD, standard deviation.
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(96.6%), respectively (p¼0.01), with anORof 7.35 (CI¼0.94–
57.19).

Binary logistic regression was used to assess the correla-
tion between individual factors and the levels of TPO Ab and
TG Ab. The factors of sex, age, and BMI were evaluated. The
results showed a significant correlation between BMI and
TPO Ab levels (CI¼1.02–1.38, p¼0.03). The OR for age in
subjects with TPO Ab was 6.41 (CI¼0.80–51.14, p¼0.08).

The OR for sex in subjects with TG Ab was 7.76 (CI¼0.98–
61.57, p¼0.02), as illustrated in ►Table 4.

Discussion

In Libya, there is a lack of data regarding the prevalence of
thyroid dysfunctions and autoimmune thyroid disorders in
adult patientswith thyroid disease. This pilot cross-sectional

Fig. 1 Distribution of thyroid autoantibody positivity (anti-thyroid peroxidase [TPO]) by disorder type.

Fig. 2 Distribution of thyroid autoantibody positivity (anti-thyroglobulin [TG]) by disorder type.

Libyan International Medical University Journal © 2026. The Author(s).

Clinical Spectrum and Autoimmune Profiles in a Libyan Clinical Cohort with Thyroid Disorders Ameigaal et al.



study was conducted to assess the frequency and patterns of
thyroid dysfunction and autoimmunity among adults pre-
senting for routine investigations in private medical labora-
tories in BaniWaleed City. Thefindings of this study revealed
that the frequency of overt hypothyroidism and overt hyper-
thyroidism was 35.4 and 9.2%, respectively. The percentage
of subclinical hypothyroidism and subclinical hyperthyroid-
ism was 13.1 and 5.4%, respectively. Additionally, our study
documented that 49.2% of patients with thyroid dysfunction
had thyroid antibodies, with 43.1% testing positive for TPO
Ab, 22.3% for TG Ab, and 12.3% positive for both antibodies.

Many previous studies have assessed the prevalence of
thyroid dysfunction in different populations worldwide.
According to a meta-analysis of seven population-based
and cohort studies conducted in Western European coun-
tries, the overall prevalence of thyroid dysfunction in the
general European population was estimated to be 6.7% (95%
CI: 6.5–6.9), which included hypothyroidism at 4.9% and
hyperthyroidism at 1.7%.26 Globally, the prevalence of hypo-
thyroidism is approximately 0.2 to 5.3%, while subclinical
hypothyroidism is around 4 to 15%.27

Previous studies have also investigated the prevalence of
thyroid dysfunctions in various Arab and African countries.
In Egypt, researchers found that the prevalence of thyroid
dysfunctions in the Egyptian population was 29.3%, with the
most common types being subclinical and overt hypothy-
roidism, at 44.4 and 20.6%, respectively, which agrees with
the findings of the present study.28 A systematic review by
Awad et al aimed at determining the epidemiology of thyroid
disorders in the Arabworld reported rates ranging from 6.18
to 47.34%.29 The variations in these proportions may be
attributed to differences in sample sizes across the studies,
as well as factors such as iodine deficiency, dietary habits,
and racial or genetic influences. It is noteworthy that the
most common causes of thyroid dysfunction are iodine
deficiency in iodine-deficient populations and thyroid auto-
immunity in iodine-replete populations.30

This study also aimed to assess the frequency of AITDs in
adult patients with thyroid disease in BaniWaleed City. High
frequency of thyroid antibodies (49.2%) was observed in the
current study, which is consistent with the findings of a
previous study conducted on Libyan diabetic children, where
the rate was 24.3% in the study population.19 In the present
study, the frequency of positive TPO Ab and TG Ab was 43.1
and 22.3%, respectively. These rates are higher compared
with other populations. For instance, in the United States, the
prevalence of TPOAbwas 11.3%, and for TG Abs, it was 10.4%.

This discrepancy could be due to differences in population
characteristics and laboratory methods used.31

Regarding the prevalence of autoimmune thyroid disor-
ders in African countries, a review of research conducted by
Ogbera and Kuku found that the prevalence rate of AITDs in
African countries ranged from 1.2 to 9.9%, with GD and HT
being the most common. Moreover, many studies on thyroid
antibody profiles in African countries revealed that TPO Ab
and TG Ab are the most commonly detected in AITDs. For
instance, a study in Nigeria showed that 76.8% of patients
withGDhad TPOAb and 11.6% had TGAb. Additionally, 78.6%
of hypothyroidism patients had TPO Ab, while 42% had TG
Ab.18

The sex distribution for thyroid dysfunction in this study
clearly demonstrated a female predominance, accounting for
83.1% of cases. Themajority of patients werewithin the 30 to
39 age group, predominantly affected by hypothyroidism
and subclinical hypothyroidism. Furthermore, females had a
higher prevalence of detected thyroid autoantibodies, at
51.9%. Previous studies have also demonstrated a higher
prevalence of thyroid dysfunction in females compared
with males.32,33

BMI was significantly associated with thyroid disorders
(p¼0.004), suggesting that obesity is a risk factor for thyroid
disorders in the study population. Higher levels of TSH and
the fT3/fT4 ratio are also risk factors for being overweight or
obese. A cohort study involving 16,975 euthyroid individuals
found that thyroid hormones, particularly fT3, and the fT3/
fT4 ratiowere positively correlatedwith BMI. Higher levels of
TSH and the fT3/fT4 ratio were associated with increased
risks of being overweight or obese.34 Another study within
the Chinese population found that thyroid dysfunction,
especially hypothyroidism, was associatedwith an increased
risk of metabolic syndrome. This relationship was particu-
larly pronounced in women, especially postmenopausal
women. The study noted significant associations between
high TSH levels and various components of metabolic syn-
drome, such as obesity and dyslipidemia.35

In the current study, the results showed wide CIs in some
variables, which indicate limited precision and statistical
uncertainty, even though some predictors in the logistic
regression seemed to show significant associations. For
instance, the correlation between sex and TG Ab positivity
(OR¼7.76, 95% CI: 0.98–61.57) and between age and TPO Ab
positivity (OR¼6.41, 95% CI: 0.80–51.14) reveals significant
variability, which is likely due to the small sample size.
Therefore, larger studies are needed to confirm the observed

Table 4 Logistic regression analysis of factors associated with TPO-Ab and TG-Ab positivity

TPO Ab TG Ab

Variables OR (CI 95%) p-Value OR (CI 95%) p-Value

Gender 0.63 (0.23–1.74) 0.367 7.76 (0.98–61.57) 0.02

Age 6.41 (0.80–51.14) 0.082 1.02 (0.91–1.15) 0.691

BMI 1.18 (1.02–1.38) 0.03 1.09 (0.95–1.27) 0.194

Abbreviations: Ab, antibody; BMI, body mass index; CI, confidence interval; OR, odds ratio; TG, thyroglobulin; TPO, thyroid peroxidase.
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trends more accurately, so these findings should be regarded
as exploratory.

The main strengths of our study are noteworthy. To begin
with, this is the first study to investigate the frequency of
thyroid antibodies and shed light on autoimmune thyroid
disorders in an adult clinical cohort. However, this study has
certain limitations. First, the key limitation of this study is its
small sample size, which limits the precision of our esti-
mates, as evidenced by the wide CIs, and prevents meaning-
ful subgroup analysis. It was confined to a single city, limiting
the generalizability of the findings. Furthermore, the diag-
nosis of GD was based on clinical presentation, thyroid
function tests, and anti-TPO/anti-TG positivity without mea-
surement of TSH receptor antibodies (TRAb), which is the
most specific serological marker for this condition. It is
important to note that the diagnosis of GD in our study
was based on clinical and biochemical hyperthyroidismwith
positive anti-TPO/TGAbs, as TRAbswere notmeasured. TRAb
is the most specific serological marker for GD, so our
reported frequency should be interpreted as “presumed”
GD. Additionally, the study employed a cross-sectional de-
sign with a limited sample size. To accurately determine the
epidemiology of thyroid disorders and AITDs within the
Libyan community, larger population-based studies are nec-
essary. Second, the study observed a higher number of
female participants compared with male participants, al-
though this disparity was not statistically significant. Third,
our sample was drawn from patients presenting for routine
investigations in a private clinic setting and is therefore not
representative of the general population. These individuals
may have different health concerns or socioeconomic sta-
tuses compared with the population at large. Thus, our
results are not generalizable and should be interpreted as
describing patterns within this specific clinical context only.

Conclusion

This study reveals a high frequency of autoimmune thyroid
disorders, with 49.2% of the studied population affected.
Notably, the frequency of thyroid antibodies was 43.1% for
TPO Ab, 22.3% for TG Ab, and 12.3% for both antibodies.
Additionally, hypothyroidism in its various forms was the
most frequent thyroid dysfunction observed. Screening
strategies to assess the presence of autoimmune thyroid
disorders are crucial for better management of thyroid
diseases, as the presence of thyroid autoantibodies, partic-
ularly TPO Ab, is regarded as a prognostic indicator for the
prospective onset of thyroid dysfunction. Future studies
with a larger sample size are needed to confirm our
findings.
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