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Abstract

The thyroid gland is affected by many factors, such as age, gender, and ethnicity. The gland is also influenced by metabolism, 
stress, and psychological state. In this clinical scenario, establishing a reference period for TSH, T3, and T4 is critical for the 
diagnosis of thyroid functional disorders before and after screening. The aim of this study is to assess the effect of mental 
stress on the levels of TSH, T3, and T4 before and after the exam. The study was conducted from December until the end of 
February 2022 at the Middle Technical College, University of Baghdad. 45 healthy young students, ranging in age from 19 to 
23 years, were included in this study. The results found a significant difference between T4 levels in pre- and post-exam in 
males when compared with females, and there was also a difference between the levels of T3 and TSH in pre- and post-exam.
Conclusion: Mental stress affects thyroid hormones by affecting the central regulation of TSH levels.
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Abbreviations: TRH: Thyrotropin-Releasing Hormone; 
TSH: Thyroid Stimulating Hormone; SD: Standard Deviation.

Introduction

The thyroid gland secretes two hormones, iodine-
bound thyroid hormones, from separate amino 
acids known as 3-5-3’-triiodothyronine (T3) and 

3-5-3’-5’-tetraiodothyronine (T4 thyroxine), both of which 
are also present in fT4 and fT3 formats [1]. These hormones 
play an essential role in human development and metabolic 
homeostasis, maintain the level of metabolism in the 
tissues, regulate calcium levels by secretion of calcitonin, 
and also stimulate the consumption of oxygen by most of 
the cells of the body [2]. The thyroid’s function is regulated 
by thyrotropin (TSH), which is secreted from the pituitary 
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gland. TSH secretion is in turn regulated by two opposing 
forces, the first being thyrotropin-releasing hormone (TRH) 
from the hypothalamus, which stimulates TSH secretion 
and synthesis, whereas the other is controlled by thyroid 
hormones, which inhibit the TSH secretion mechanism 
directly and also antagonize the action of TRH. Thus, 
homeostatic control of TSH secretion is exerted in a negative 
feedback manner by thyroid hormones, and the threshold for 
feedback inhibition is apparently set by TRH [3]. The thyroid 
gland normally works in parallel with the adrenal glands 
[3,4]. Stressful situations usually cause the adrenal glands 
to release cortisol [4]. Cortisol increases body functions 
and decreases metabolism in the body, but it suppresses the 
work of the pituitary gland, which is responsible for releasing 
thyroid hormone [5]. The stress of arithmetic and excessive 
stress significantly impair mental and physical health [6]. 
Stress-induced plasma corticosterone levels are not altered 
by repeated exposure to stress [7]. During stress, the level 
of active T3 decreases and the production of reverse T3 
increases, which may contribute to hypothyroidism as well 
as weight gain, fatigue, and anxiety [8,9]. In fact, it is not at all 
uncommon to find low levels of T3 in chronically ill patients. 
It can be the mental stress of calculating [10-12].

The Aim: This study aimed to assess the effect of mental 
stress on the levels of TSH, T3, and T4 before and after the 
exam.

Subjects and Methods

This study included 45 randomly selected students—20 

female and 25 male—from the Central Technical College, 
University of Baghdad, ranging in age from 19 to 23 years 
old. The study was conducted from the beginning of February 
until the end of March 2022. They were all subjected to a 
general medical examination and a family health history.

Venous blood was drawn from each study participant 
twice: once, twenty-four hours before entering the exams, 
and again, twenty-eight days after the end of the last exam. 
They were all subjected to a medical examination as well as 
a family health history. TSH, T4, and T3 hormone levels were 
measured in two phases at the same time as the blood was 
drawn by using Elisa kits.

Blood collection has been approved by Scientific 
Research Ethics Committees of the Iraqi Ministry of Health.

Statistical Analysis

Statistical analyses were performed using SPSS 
(version 22), and all data were presented as means and 
standard deviation (SD). Student’s t-test was used to 
compare differences between values. The acceptable level of 
significance for differences was equal to or less than 0.05.

Results

The table depicts the anthropometric distribution of the 
45 university students (from the first to the fourth stage) 
who volunteered to enter the study.

Age years Female % Male % Total Class
Less than19 10 40% 10 50% 20 first

20-23 15 60% 10 50% 25 fourth
Total =45 25 100% 20 100% 45

Table 1: Anthropometric Distribution.
  

TSH levels are shown in Table 2, and there was a 
significant difference between pre-and post-exam TSH levels 

in both males and females (0.63 ± 0.26 pg/mL and 2.02 ± 1.2 
pg/mL, respectively), as shown in Figure 1.

Gender
Post Pre

Sample
Mean ± SD Mean ± SD

Male 2.02 ± 1.2 0.63 ± 0.26 20
Female 2.3 ± 1.61 0.66 ± 0.33 25

*** p-value < 0.000

Table 2: Mean serum TSH in pre and post exam.
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Figure 1: TSH levels in pre and post exam.

Table 3 showed a significant difference between pre- 
and post-exam T4 levels (260.98 ± 87.52 pg/mL and 116 ± 
33.57 pg/mL, respectively) in males when compared with 

females (285.07 ± 103.78 pg/mL and 238.56 ± 84.79 pg/mL, 
respectively) in Figure 2.

Gender
Post Pre

Sample
Mean ± SD Mean ± SD

Male 116 ± 33.57 260.98 ± 87.52 20
Female 238.56 ± 84.79 285.07 ± 103.78 25

*** p-value < 0.000
Table 3: Mean serum T4 in pre and post exam.

Figure 2: T4 levels in pre and post exam.

T3 levels were found to differ significantly between 
pre- and post-exam (5.66 ± 2.31 pg/mL, 3.07 ± 2.3 pg/mL 
resapactival) in Table 4. Also, in males, there was a significant 

difference between pre-and post-exam (5.9 ± 2.4 pg/mL and 
1.93 ± 0.32 pg/mL, respectively; see Figure 3.
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Gender
Post Pre

Sample
Mean ± SD Mean ± SD

Male 1.93 ± 0.32 5.9 ± 2.4 20
Female 3.07 ± 2.3 5.66 ± 2.31 25

*** p-value < 0.000

Table 4: Mean serum T3 in pre and post exam.

Figure 3: T3 levels in pre and post exam.

Discussion

Mental stress causes significant psychological and 
physiological arousal. This response pattern is characterized 
by marked increases in the thyroid gland, suggesting the 
involvement of co-adrenergic activation [13,14]. These 
results were discussed and compared with the relevant 
research from this perspective. In this study, we found 
significant changes in the function of the thyroid gland as a 
result of psychological stress mixed with stress, which was 
reflected in significant changes in the level of its hormonal 
status. The TSH, T3, and T4 have a significant difference 
between pre-and post-exam values. These changes may well 
be explained by the action of increased plasma catecholamine 
concentrations during mental stress. A previous report 
showed that increases occurred in several areas. After the 
mental calculation was completed, these increased TSH 
values returned to their pre-stress levels [14]. Our study 
showed a significant difference between the value of the TSH 
(the key hormone) levels before and after the test in both 
males and females. These differences were highly significant 
from a statistical point of view [15]. 

Stress increases the production of the hormone cortisol, 
which is secreted by the adrenal glands. Cortisol can inhibit 
pituitary TSH secretion, resulting in partial inhibition of 
thyroid hormone. Altered cortisol levels may be a result of 
early stress-induced programming of the HPA axis [16]. All 

of these studies suggest a physiological feedback loop in 
which decreased thyroid function leads to increased cortisol, 
which is then fed back to re-produce This hypothesis is 
consistent with the hypothesis that cortisol is elevated in 
primary hypothyroidism (high TSH), but TSH is suppressed 
in primary cortisol elevation [17,18]. There was also a 
significant difference between the T4 levels before and after 
the exam in males when compared with females. While there 
was a significant difference in T3 levels before and after the 
exam in females, these levels significantly increased during 
mental arithmetic but quickly returned to pre-stress levels 
after the stressor [19]. The present study partially agrees 
with previous findings of a T4 increase before testing, and we 
observed a significant decrease in T4 level after completion 
of testing; the possible reason for increased thyroid hormone 
levels may be due to pituitary secretion [19]. A particular 
outcome of thyroid function may depend on the severity of 
stress, intellectual focus, and thinking [20,21].

Additional research into the mechanisms of stress-
induced thyroid function deficits is of relevance given 
the detrimental effects of thyroid deficiency on the body, 
particularly in cases of subclinical thyroid insufficiency [22].

Conclusion

Mental stress interferes with the central regulation of 
TSH levels.
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