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Introduction: Anti-thyroid peroxidase antibodies (TPO-Ab) are detectable in

almost all patients with autoimmune thyroid disease or Hashimoto’s thyroiditis

(HT) but may also be present in healthy individuals. HT affects women to a greater

extent than men and can lead to overt hypothyroidism, which may increase the

risk of miscarriage. There are no local data available on the prevalence of TPO-Ab

among healthy women in the United Arab Emirates. The objective of this study

was to determine the prevalence of TPO-Ab and assess thyroid function in

healthy medical students.

Methods: This cross-sectional study used convenience sampling to recruit

participants without any history of medical illness or prescribed medications

from the College of Medicine at United Arab Emirates University, after obtaining

informed consent. Routine demographic, anthropometric, and biochemical data

—including TPO-Ab and thyroid-stimulating hormone (TSH) levels—were

collected. The normal reference ranges for TPO-Ab and TSH (according to kit-

specific recommendations) were 0–34 IU/mL and 0.27–4.20 mIU/

L, respectively.

Results: A total of 90 healthy participants were enrolled (mean age: 19.83 ± 1.41

years), and all completed blood testing. All male participants (n = 27) had normal

TPO-Ab levels, whereas eight female participants (12.7%; n = 63) had elevated

TPO-Ab levels (mean: 40.03 ± 102.00 IU/mL). Three female participants (4.5%, n

= 63) had elevated TSH levels without any clinical symptoms.

Conclusion: Elevated TPO-Ab levels were observed in 12.7% (95% CI: 5.7%–

23.5%) of young female participants. These preliminary findings suggest the need

for larger prospective studies to evaluate the clinical significance of elevated

TPO-Ab and possible related complications.
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1 Introduction

Hashimoto’s thyroiditis (HT), also known as autoimmune

thyroid disease, was first described in 1912 by Hakaru

Hashimoto. It can cause cellular damage through sensitized T

lymphocytes and/or autoantibodies binding to thyroid cell

membrane receptors, leading to altered thyroid gland function

(1). HT is one of the most common autoimmune diseases,

affecting approximately 2% of women with overt clinical

symptoms—10 times higher than the 0.2% prevalence in men.

Subclinical disease affects an estimated 20% of women, with an

incidence of 3–6/10,000 per year and a varied geographical

distribution, ranging from 5.8% in Asia to 14.2% in Africa (2, 3).

Thyroid peroxidase (TPO), discovered more than four decades

ago, is a thyroid microsomal antigen. It is a 107-kDa membrane-

associated hemoglycoprotein that catalyzes the iodination and

coupling of tyrosine residues to synthesize thyroid hormones

(organification) (4, 5). Antibodies to thyroid peroxidase (TPO-

Ab), measured using sensitive and standardized immunoassays, are

elevated in more than 95% of patients with HT and nearly 85% of

patients with Graves’ disease (6, 7).

Several previous studies have reported the prevalence and

distribution of TPO-Ab in large cohorts of euthyroid individuals.

These studies emphasized the variability in TPO-Ab levels across

populations and the need for careful calculation of reference intervals

to accurately interpret TPO-Ab measurements (8). Factors such as

iodine intake, genetic predisposition, and environmental influences

are crucial for understanding and managing thyroid autoimmunity

(9). A large-scale European study reported elevated TPO-Ab levels in

13.9% of women and 2.8% of men without thyroid disease (10).

Similarly, data of another large cohort from the National Health and

Nutrition Examination Survey (NHANES III) reported elevated levels

of thyroid stimulating hormone (TSH), and a higher prevalence of

anti-thyroid antibodies in women compared with men, and in whites

and Mexican Americans compared with Blacks. Antibody prevalence

also increased with age (8, 11). Studies from Africa have reported

TPO-Ab prevalence rates in normal adult populations ranging from

2.6% to 7% (12, 13). A study in Isfahan, Iran reported that 35.8% of

healthy women tested positive for TPO-Ab following iodine

supplementation, suggesting a potential link between iodine intake

and increased thyroid autoimmunity (14). A previous study indicated

that the prevalence of TPO-Ab is between 5% and 20% among

women of childbearing age (15), and higher in women with

subfertility—ranging from 10% to 31% in those with a history of

recurrent pregnancy loss (17%–33%) compared with 6% to 20% in

the general population (16). In Saudi Arabia, TPO-Ab prevalence was

reported at 11% in adults and slightly higher, at 14%, among school-

aged children in the normal population (17, 18). Environmental

factors such as dietary habits, psychological stress, and exposure to

environmental toxins have also been shown to affect thyroid health

and autoimmunity (9, 19).

To the best of our knowledge, no studies have assessed the

prevalence of TPO-Ab in the general population of the United Arab

Emirates (UAE), despite global studies showing a significant

presence of these antibodies in various populations. Therefore,
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the aim of this study was to determine the prevalence of TPO-Ab

and assess thyroid dysfunction among healthy medical students at

the United Arab Emirates University (UAEU).
2 Participants and methods

2.1 Participant selection

This cross-sectional pilot study used convenience sampling to

recruit participants from the College of Medicine and Health Sciences

(CMHS) at the United Arab Emirates University (UAEU) between

March and June 2024. The study was approved by the United Arab

Emirates University Human Medical Research Ethics Committee

(UAEU.HREC) (approval number: ERH_2023_2353).

A total of 112 students were invited through announcements in

classes and notices, and 90 students agreed to participate (response

rate: 80.4%). There were no participant dropouts or missing data.

An on-site camp was established at the medical college to

facilitate participation.

The selection of this particular population was based on its

representation of the young, educated Emirati demographic, as the

CMHS is the only public medical college in the UAE that admits

students from all seven Emirates. Furthermore, all participants were

from medical backgrounds, which enabled them to provide detailed

information regarding thyroid-related illnesses in their personal or

family medical histories. Informed consent was obtained from

all participants.

Eligible participants were medical students without any known

health problems and who were not taking any medications or herbal

remedies. Iodine supplement use was ruled out through direct

questioning during the interview, although the limitations of self-

reporting are acknowledged. Students with a family history of

known thyroid disease were excluded.

Demographic, anthropometric, and smoking data were

collected. No personally identifiable information was recorded,

and participant confidentiality was maintained throughout

the study.
2.2 Sample size calculation

Using an estimated TPO-Ab prevalence of 15%, based on

regional studies (14, 17), and assuming 80% power and a

significance level (a) of 0.05, we calculated that a minimum of 60

participants would be needed to detect this prevalence with

adequate precision (power 80%, alpha level 0.05, one-sample

proportion test.
2.3 Blood sampling

After an overnight fast, blood samples were collected from

participants via venipuncture. Plasma was separated and stored at –

20°C until analysis. Samples were processed for biochemical
frontiersin.org
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analyses, including low-density lipoprotein (LDL), high-density

lipoprotein (HDL), triglycerides, total cholesterol, and serum

creatinine. Lipid profile and creatinine were measured as part of a

comprehensive health assessment to exclude participants with

undiagnosed metabolic or renal conditions that could potentially

impact the interpretation of thyroid function tests or TPO-

Ab levels.

Circulating levels of total cholesterol, triglycerides, HDL, LDL,

and serum creatinine were measured using the automated analyzer

Integra 400 Plus (Roche Diagnostics, Mannheim, Germany). TSH,

total thyroxine (T4), and TPO-Ab levels were measured using the

automated cobas e411 analyzer (Roche Diagnostics, Mannheim,

Germany). Elecsys T4 (reference: 09007741190), Elecsys TSH

(reference: 08429324190), and Elecsys anti-TPO (reference:

06368590190) were measured using chemiluminescent

immunoassays. The cobas e411 is an automated, random-access,

multichannel analyzer designed for quantitative and qualitative in

vitro determination of analytes using electrochemiluminescence

(ECL) technology.

Normal reference ranges for TPO-Ab, TSH, and total serum T4

were 0–34 IU/mL, 0.27–4.20 mIU/L, and 66.0–181.0 nmol/L,

respectively, as per kit-specific recommendations.
2.4 Statistical analysis

Statistical analyses were performed using SPSS version 29.0

(IBM Corp., Armonk, NY, USA). Continuous variables were tested
Frontiers in Endocrinology 03
for normality using the Shapiro–Wilk test. Data are presented as

mean ± standard deviation (SD) for normally distributed variables

and as median (interquartile range) for non-normally distributed

variables. Categorical variables are presented as frequencies and

percentages, with 95% confidence intervals (CI) calculated using the

Wilson method.

Fisher’s exact test was used to examine the association between

elevated TPO-Ab and abnormal TSH levels. Due to the small

sample size and low event rates, multivariate analysis was not

performed; however, body mass index (BMI), sex, and smoking

status were examined descriptively for any apparent associations

with TPO-Ab levels. All tests were two-tailed, with p < 0.05

considered statistically significant. Exact p-values are reported

where appropriate. The researchers involved in analyzing the data

were blinded to the demographics to avoid bias.
3 Results

A total of 90 medical students, including 63 women (70%),

participated in this study. All participants were aged 18–24 years

(mean ± SD: 19.83 ± 1.41 years), which falls within the definition of

the late adolescent age group (20). These students represented all

seven Emirates of the UAE, with the highest number from Al Ain (n

= 28; 31.1%) and Abu Dhabi (n = 26; 28.9%), and the lowest (n = 1;

1.1% each) from Ajman and Umm Al Quwain. None of the

participants had any current medical diagnosis, were on

prescribed medication, or had a personal or family history of

thyroid disorders. Only one student had a history of smoking. A

total of 14 participants (15.5%) had a BMI higher than 29.9 kg/m2.

None of the participants showed clinical signs or symptoms of

hypothyroidism or hyperthyroidism.

All participants completed the biochemical analyses. The mean

± SD values for total serum T4, TSH, and TPO-Ab were 120.82 ±

20.17 nmol/L, 1.85 ± 1.44 mIU/L, and 32.29 ± 85.98 IU/mL,

respectively. Table 1 shows the clinical and biochemical

characteristics of all participants.

All male students (n = 27) had TSH levels within the normal

range, and none showed elevated TPO-Ab levels. Further analysis of

the female participants (n = 63) revealed a mean age of 19.7 ± 1.51

years and a mean BMI of 24.23 ± 5.02 kg/m2. Only one female

student had a BMI ≥ 30 kg/m²; her TPO-Ab level was within the

normal range. Table 2 shows the biochemical characteristics of

female participants. Figure 1 shows the distribution of TPO-Ab and

TSH levels by gender, demonstrating that elevated TPO-Ab levels

were observed exclusively among female participants.

Eight female participants (12.7%, 95% CI: 5.7%–23.5%; n = 63)

had elevated TPO-Ab levels, with a mean of 40.03 ± 102.00 IU/mL.

The standard deviation in TPO-Ab levels (85.98 IU/mL overall,

102.00 IU/mL in women) was high, which reflects the presence of

outliers, including one participant with a TPO-Ab level of 600.0 IU/

mL. The distribution of TPO-Ab values was non-normal, as

confirmed by the Shapiro–Wilk test (p < 0.001), which is typical

for antibody measurements in population studies. Sub-analysis of

these eight participants revealed TPO-Ab levels ranging from 72.0
TABLE 1 Clinical and biochemical characteristics of all participants (n
= 90).

Characteristics Mean
± Standard
deviation

Age (years) 19.83 1.41

Sex 63 females (70%)

Body mass index (kg/m2) 25.31 6.08

Creatinine (mmol/L) 56.61 9.40

Urea (mmol/L) 2.54 0.66

Alanine transaminase (U/L) 15.08 3.95

Aspartate transaminase (U/L) 20.72 4.09

Albumin (g/L) 51.63 4.09

Fasting glucose (mmol/L) 5.35 0.61

Total cholesterol (mmol/L) 4.80 0.72

High-density lipoprotein (mmol/L) 1.84 0.33

Low-density lipoprotein (mmol/L) 2.89 0.68

Triglyceride (mmol/L) 0.85 0.28

Total thyroxine, T4 (nmol/L) 120.82 20.17

Thyroid stimulating hormone, TSH (mIU/L) 1.85 1.44

Thyroid peroxidase antibody, TPO-Ab (IU/mL) 32.29 85.98
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to 600.0 IU/mL (normal range: 0–34 IU/mL). Elevated TSH levels

(>4.20 mIU/L) were observed in three female participants (4.8%,

95% CI: 1.0%–13.3%; n = 63), including one individual with a

markedly elevated TSH of 12.0 mIU/L and normal total T4 levels,

without clinical signs of hypothyroidism. Fisher’s exact test was

used to correlate the presence of elevated TPO-Ab in predicting

abnormally increased TSH among these eight (n = 63) female

participants with raised TPO-Ab, which revealed a p-value of <

0.001, indicating a significant correlation.
4 Discussion

Our study showed increased TPO-Ab levels in 12.7% of Emirati

female participants, representing the late adolescent age group in
Frontiers in Endocrinology 04
the UAE. This demographic marks the start of the childbearing

years for women, who may face an increased risk of miscarriage if

they later develop hypothyroidism. None of the male participants in

our study had abnormal TPO-Ab levels. Based on post hoc power

analysis, the observed TPO-Ab prevalence of 12.7% in young

Emirati women represents, to our knowledge, the first reported

estimate of its kind in the UAE.

A retrospective study of 366 UAE nationals attending thyroid

clinics found that 220 (60%) participants had abnormal TPO-Ab

and/or thyroglobulin antibody (TgAb) levels. Among these, 188

(85.5%) were women aged 31–40 years. Of those 188 women, 42%

had euthyroid, 42% had hypothyroidism, 7% had hyperthyroidism,

5% had subclinical hypothyroidism, and 2% had subclinical

hyperthyroidism (21). This study also identified obesity (65%) as

the most common modifiable comorbidity and a family history of

thyroid disease in first-degree relatives (37%) as a significant

nonmodifiable risk factor. The high rate of consanguineous

marriages in the UAE (21) has been cited as a possible

explanation for the elevated familial risk. In contrast, nearly all

participants in our study were non-obese, and the one participant

with obesity had normal TPO-Ab levels.

This study showed the prevalence of elevated TPO-Ab levels

among young, apparently healthy Emirati women without clinical

signs of thyroid dysfunction. There are currently no UAE-specific

data on population-based reference ranges or TPO-Ab prevalence

established using the 90th or 95th percentile. It is well documented

that TPO-Ab positivity is prevalent among women and older

individuals (8). Abnormal TPO-Ab levels can be associated with

non-thyroidal conditions, including an increased risk of miscarriage

(22). The relatively high prevalence observed in our young female

cohort may increase further with age, potentially placing them at

high risk for thyroidal and non-thyroidal illnesses. Currently, there

is no medical program in the UAE that screens for TPO-Ab at least
TABLE 2 Biochemical characteristics of female participants (n = 63).

Characteristics Mean
± Standard
deviation

Creatinine (mmol/L) 56.60 9.48

Total cholesterol (mmol/L) 4.80 0.71

High-density lipoprotein (mmol/L) 1.84 0.33

Low-density lipoprotein (mmol/L) 2.89 0.68

Triglyceride (mmol/L) 0.85 0.28

Total thyroxine, T4 (nmol/L) 116.34 17.13

Thyroid stimulating hormone, TSH (mIU/L) 1.83 1.65

Abnormal TSH (>4.20 mIU/L) 3 (3.3%)

Thyroid peroxidase antibody, TPO-Ab (IU/mL) 40.03 102.01

Abnormal TPO-Ab (>34 IU/mL) 8 (12.7%)
FIGURE 1

The figure displays box plots for (A) TPO-Ab levels and (B) TSH levels in male (n=27) and female (n=63) participants. The central line in each box
indicates the median value, the box boundaries represent the interquartile range (IQR; 25th to 75th percentile), and the whiskers extend to 1.5 times
the IQR from the box boundaries. Circles represent individual outlier values that fall beyond the whiskers. Panel (A) uses a non-linear y-axis scale (0-
50 linear, then compressed) to better visualize both the main data distribution and outliers. The normal reference ranges are 0–34 IU/mL for TPO-
Ab and 0.27–4.20 mIU/mL for TSH.
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once in a lifetime to identify the risk of developing future

thyroid dysfunction.

Findings from the longitudinal Tehran Thyroid Study (TTS)

reported a TPO-Ab positivity among young, middle-aged, and

elderly women from the general population with sufficient iodine

intake. The study showed that the prevalence of TPO-Ab positivity

in young women varies, with a prevalence of approximately 14.9%

in this demographic (23). This is quite similar to our results with

12.7% of our female students having raised TPO-Ab.

A family history of thyroid disease can increase the likelihood of

elevated TPO-Ab levels in young women. Therefore, screening for

anti-thyroid antibodies may be justified in women of reproductive

age, particularly those planning pregnancy, although the presence

of TPO-Ab positivity in young women is not associated with overt

thyroid dysfunction (24). All students in our study were

interviewed, and those with family history of thyroid disease

were excluded.

Elevated TPO-Ab levels during pregnancy have been linked to

an increased risk of miscarriage and preterm delivery.

Supplementation with levothyroxine in euthyroid women with

TPO-Ab did not significantly increase the rate of live births

compared to placebo. Identifying these antibodies can nonetheless

allow for closer monitoring and timely intervention to optimize

maternal and fetal outcomes (25). Screening for TPO-Ab may help

detect autoimmune thyroid conditions, such as HT and Graves’

disease, even before clinical symptoms appear. This is particularly

relevant for women, who are more susceptible to thyroid disorders

due to hormonal and genetic factors (26). Our findings suggest that

larger prospective studies are warranted to evaluate whether TPO-

Ab screening might benefit specific high-risk populations, such as

women of childbearing age.

There is currently no consensus on the treatment of subclinical

hyperthyroidism, although anti-thyroid drugs or radioiodine

therapy may be considered due to the long-term risks of atrial

fibrillation and loss of bone density (27). Many individuals with

TPO-Ab positivity may remain in a subclinical phase or

asymptomatic throughout their lives (28). Therefore, while TPO-

Ab positivity alone does not confirm the onset of thyroid

dysfunction, it may serve as an early marker for the potential

development of HT or Graves’ disease (29). The International

Thyroid Association recommends annual monitoring of thyroid

function in patients with increased TPO-Ab levels to enable early

detection of overt hypothyroidism (30). In our study, three of the

eight female students with elevated TPO-Ab (37.5%, 95% CI: 8.5%–

75.5%) also had elevated TSH levels despite having no clinical

features of hypothyroidism.

This pilot study has several important limitations. First, the

cross-sectional study design prevents us from determining whether

TPO-Ab positivity will lead to clinically significant thyroid

dysfunction over time. Second, although we used convenience

sampling from a single medical college that accepts Emirati

students from all seven Emirates, the sample may not be fully

representative of the broader population, limiting generalizability.

Third, excluding participants with a family history of thyroid

disease may have led to an underestimation of the true prevalence
Frontiers in Endocrinology 05
of TPO-Ab. Fourth, we did not perform thyroid ultrasound

examinations, which could have identified morphological changes

associated with autoimmune thyroid disease. Fifth, we did not

measure thyroglobulin antibodies, vitamin D levels, selenium

status, environmental toxin exposure, mental stress (e.g., anxiety/

depression), or serum iodine levels—all of which are known to be

associated with thyroid autoimmunity (9, 19). Finally, the relatively

small sample size, particularly among male participants (n = 27),

limits our ability to perform robust statistical comparisons or

multivariate analyses.

Although the clinical significance of mildly elevated TPO-Ab

levels remains poorly understood, this pilot study in a healthy

young Emirati population helps to estimate the prevalence of

elevated TPO-Ab levels. Elevated TPO-Ab levels should ideally be

interpreted in conjunction with substantial functional or

morphological implications, as it is not clear whether these

elevations reflect a transient, reversible immune dysregulation or

are indicative of an underlying, latent autoimmune thyroid

condition. To address this gap, large-scale prospective clinical

studies are essential to elucidate the risk of overt autoimmune

thyroid diseases in this population. Such studies should focus on

longitudinal assessments of thyroid function, autoantibody levels,

and imaging findings to better understand the natural history and

clinical impact of thyroid autoimmunity in this population.
5 Conclusion

This pilot study provides preliminary data on the prevalence of

TPO-Ab in young Emirati female participants, with 12.7% testing

positive for these antibodies. While these findings cannot be

generalized to the broader population without larger confirmatory

studies, they suggest that thyroid autoimmunity may be present in

apparently healthy young Emirati women. Future prospective

studies with larger and more representative samples are needed to

determine the clinical significance of TPO-Ab positivity and to

evaluate whether targeted screening in specific populations—such

as females of reproductive age—might help identify individuals at

risk for future complications, including thyroid dysfunction and

fertility-related issues. Such studies should include longitudinal

follow-up, thyroid imaging, and comprehensive assessment of

biochemical, environmental, and psychological factors that may

influence thyroid autoimmunity.
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