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Introduction 
 
Thyroid hormones directly or indirectly affect 
almost all systems in the body, therefore changes 

in their serum levels can have negative effect on 
human health (1-4). There are numerous psycho-
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Background: Thyroid disorders are an area of public health concern worldwide. The study aimed to examine 
the incidence and severity of psychosomatic symptoms (distress, depression, anxiety and somatization) in pa-
tients with hypothyroidism, hyperthyroidism, Graves' disease and Hashimoto thyroiditis in relation to clinically 
healthy subjects.  
Methods: This case control study was carried out from Feb to Jul 2019 in Serbia. Total sample consisted of 
335 subjects, of both sex. The examined group included patients with thyroid disorders treated at the Special 
hospital for thyroid gland and metabolism disease. Control group included clinically healthy subjects. The Four 
Dimensional Symptom Questionnaire a self-assessment questionnaire for psychosomatic symptoms was the 
measuring instrument. Groups were compared using parametric (t-test) and nonparametric (Pearson chi-
square test, Mann-Whitney U test, Kruskal-Wallis test) tests.  
Results: The incidence of all psychosomatic symptoms was high in patients with thyroid disease. Distress was 
found in 59.8% of the patients in the examined group comparing to the control group (12.8±8.2 vs. 8.9±8.1). 
The score of depression was twice higher in the examined group (2.05±2.99 vs. 1.23±2.47). Anxiety was pre-
sent in 46.2% patients in the examined group, while somatization was found in 69.7% subjects. In hypothy-
roidism there was no difference between the examined and the control group regarding the level of anxiety, 
likewise with the level of depression in the control group and subjects with Graves' disease and Hashimoto 
thyroiditis.  
Conclusion: Psychosomatic symptoms were significantly more severe in patients with thyroid disorders com-
pared to the control group.  
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logical symptoms of anxiety, such as restlessness, 
tension, increased sweating, weight loss, sleep 
problems, and irritability connected with the 
hormonal dysfunction in hyperthyroidism. Pa-
tients with hypothyroidism may develop symp-
toms of depression, lack of interest, feeling tired, 
lack of motivation, feelings of helplessness and 
guilt (5-8). Moreover, there is a possibility of de-
veloping physiological disorders, and somatic 
symptoms that are a consequence of the disease 
itself (3, 9, 10). 
Various forms of thyroid disorders have been 
observed in 5%-10% of the population (11). Hy-
pothyroidism accounts for 60% of thyroid dis-
eases (12) and is up to ten times more frequent in 
women than in men (13, 14). Hyperthyroidism is 
up to three times less frequent than hypothyroid-
ism (15, 16). 
Many studies have linked thyroid dysfunction 
with psychiatric symptoms (1, 9, 10, 17,18). 
There is a statistically significant association be-
tween this disease and the development of men-
tal distress, mood disorders, and depression (17, 
18). Affective disorders are dominant, namely 
depression in 33%-43% and anxiety in 20%-39% 
(10). Depression is one of the most common 
mental health disorders in the world (11), occur-
ring as a comorbidity in 60% of patients with hy-
pothyroidism (1). People with hypothyroidism 
may develop depression, while people with hy-
perthyroidism may develop anxiety (1). The prev-
alence of depression in hypothyroidism is 20%, 
while the prevalence of anxiety in hyperthyroid-
ism is 30%-40% (11). Autoimmune diseases of 
the thyroid gland can result in pronounced psy-
chosomatic symptoms (5, 15, 17). 
Research on the prevalence of psychosomatic 
symptoms in patients with thyroid dysfunction is 
limited. The Four Dimensional Symptom Ques-
tionnaire (4DSQ) could be regarded a useful in-
strument for discovering these symptoms (19).  
We aimed to examine the incidence and severity 
of psychosomatic symptoms (distress, depres-
sion, anxiety and somatization) in patients with 
hypothyroidism, hyperthyroidism, Grave’s dis-
ease and Hashimoto thyroiditis in relation to clin-
ically healthy subjects. 

Materials and Methods  
 
The study was designed as a case control study 
carried out from Feb to Jul 2019 at the Special 
Hospital for Thyroid Gland and Metabolism Dis-
ease Zlatibor, Serbia.  
It was carried out in accordance with the ethical 
principles of the Helsinki Declaration. All re-
spondents gave their informed consent to partic-
ipate in the study, which was approved by Ethics 
Committee (code EP–3110/17).  
The research involved 355 participants of both 
sexes, age 18 to 70 years. The examined group 
consisted of 221 outpatients diagnosed with 
some of the thyroid dysfunction. Homogeniza-
tion of the examined group was performed in 
consideration of various thyroid disorders. Inclu-
sion criteria were the presence of thyroid dys-
function, age over 18 yr, and signed written con-
sent of the subjects. Exclusion criteria were preg-
nancy and lactation, postpartum period of less 
than 6 months, cognition or psychiatric disorders 
at least three months before the study, presence 
of other comorbidities (other autoimmune and 
endocrine diseases, malignancies), use of thyro-
trophic drugs (amiodarone, lithium, glucocorti-
coids).  
After the examination by an endocrinologist, the 
subjects were classified in the examined group 
with thyroid disorders, and the control group 
without thyroid disorders. The control group 
consisted of a non-clinical sample of 134 healthy 
volunteers without any somatic and psychiatric 
diseases. Examined and control groups were 
matched by age and gender.  
A questionnaire for self-assessment of severity of 
psychosomatic symptoms was applied, as well as 
a general sociodemographic questionnaire to col-
lect basic demographic data relevant to our study. 
All respondents entered general data related to 
gender, age, body mass index (BMI), marital sta-
tus, education and employment into the General 
Sociodemographic questionnaire. There was also 
a part of this questionnaire related to the type of 
thyroid disease. 
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The Four-Dimensional Symptom Questionnaire 
(4DSQ) is a self-report questionnaire comprising 
of 50 items distributed over four scales (distress, 
depression, anxiety and somatization) which are 
scored separately (19). The reference period is 
"the past week". The response categories are also 
worded as normal answers to clinical questions: 
"no", "sometimes", "regularly", "often", "very 
often or constantly". The responses are scored as 
0 for "no", 1 for "sometimes" and 2 for the other 
response categories, and the item scores are add-
ed up to make the scale scores. The Distress scale 
contains 16 items and has a score range of 0–32, 
mild [0-10], moderate [11-20] and severe [21-32]. 
The Depression scale contains 6 items and has a 
range of 0–12, mild [0-2], moderate [3-5] and se-
vere [6-12]. The Anxiety scale consists of 12 
items and has a range of 0–24; mild [0-7], moder-
ate [8-12] and severe [13-24]. The Somatization 
scale contains 16 items and has a range of 0–32, 
mild [0-10], moderate [11-20] and severe [21-32] 
(19).  
The evaluation of results obtained using the 
questionnaire was carried out in relation to the 
healthy volunteers, the age of patients and their 
gender and disease duration. The collected data 
were verified by the author, coded and entered 
into a specially formulated database. Results were 
presented as count (%) or mean ± standard devi-
ation, depending on data type. Groups were 

compared using parametric (t test) and nonpara-
metric (Pearson chi-square test, Mann-Whitney U 
test, Kruskal-Wallis test) tests. Cronbach’s alpha 
was used to assess internal consistency within 

4DSQ questionnaire. All P-values less than 0.05 
were considered significant. All data was analyzed 
using SPSS 20.0 (IBM Corp., Armonk, NY, 
USA).  
 

Results  
 
The internal consistency coefficient Cronbach’s 
Alpha 4DSQ (50 items) for patients with thyroid 
disorders was 0.959, while the values for individ-
ual scales were as follows: Distress - Cronbach’s 
Alpha=0.925; Depression - Cronbach’s Al-
pha=0.869; Anxiety - Cronbach’s Alpha=0.875; 
Somatization - Cronbach’s Alpha=0.905. 
Overall, 355 subjects were divided into the exam-
ined group, consisting of 221 (62.2%) with vari-
ous thyroid disorders, and the control group of 
134 (37.8%) subjects without any thyroid disease. 
The majority of the subjects 203 (91.9%) were 
female, while the average age was 46.2 years. By 
comparing the two groups, a statistically signifi-
cant difference was found regarding income, 
while there was no statistically significant differ-
ence regarding other sociodemographic parame-
ters (Table 1). 

 
Table 1: Sociodemographic characteristics of examined population 

 

Variables Thyroid disorder P-value 

Yes (n=221) No (n=134) 

Age (yr) 46.2±12.6 45.3±13.3 0.520a 
Gender – female 203 (91.9%) 122 (91.0%) 0.790b 
BMI (kg/m2)* 25.9±4.4 25.9±4.5 0.947b 
Education    
Primary (8 years) 20 (9.0%) 18 (13.6%) 0.330c 
Middle (12 years) 123 (55.7%) 55 (41.7%) 
High (15+yers) 78 (35.3%) 59 (44.7%) 
Employment    
 Yes 114 (53.8%) 70 (57.9%) 0.624b 
 No 56 (26.4%) 32 (26.4%) 
 Retired 42 (19.8%) 19 (15.7%) 
Revenues    
 Low 82 (37.1%) 39 (29.1%) 0.031c 
 Moderately high 120 (54.3%) 73 (54.5%) 
 Very high 19 (8.6%) 22 (16.4%) 
Lives in a community 171 (77.4%) 96 (71.6%) 0.225c 

*BMI = body mass index aT test bPearson Chi-square test cMann-Whitney U test 
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A statistically significant difference was observed 
regarding the rate of severity (mild, moderate, or 
severe) degree of distress, depression, anxiety, 
and somatization on the 4DSQ questionnaire 
(Table 2). Table 3 shows the descriptive data re-
garding the presence of a certain thyroid disorder 

in relation to the examined psychosomatic symp-
toms in the subjects. There was no statistically 
significant difference in the incidence and degree 
of a particular thyroid disorder compared to a 
psychosomatic disorder alone.  
 

 
Table 2: The severity of psychosomatic disorders according to the 4DSQ score in the examined and control group 

 

Variables Thyroid disorder P-valuea 
Yes No 

Distress 12.8±8.2 8.9±8.1 <0.001 
 Mild 89 (40.3%) 89 (67.4%) <0.001 
 Moderate 91 (41.2%) 25 (18.9%) 
 Severe 41 (18.6%) 18 (13.6%) 
Depression 2.05±2.99 1.23±2.47 0.002 
 Mild 158 (71.5%) 114 (85.7%) 0.010 
 Moderate 29 (13.1%) 6 (4.5%) 
 Severe 34 (15.4%) 13 (9.8%) 
Anxiety 4.92±5.39 3.54±4.53 0.005 
 Mild 119 (53.8%) 88 (66.2%) 0.032 
 Moderate 53 (24.0%) 24 (18.0%) 
 Severe 49 (22.2%) 21 (15.8%) 
Somatization 16.05±8.34 11.41±7.24 <0.001 
 Mild 67 (30.3%) 71 (53.4%) <0.001 
 Moderate 84 (38.0%) 44 (33.1%) 
 Severe 70 (31.7%) 18 (13.5%) 

аMann-Whitney U test 

 
 

Table 3: Influence of some thyroid disorder on the severity of psychosomatic symptoms in the examined group 

 
Variable Diagnoses  

Hypo 
thyroidism 

Hyper 
thyroidism 

Subclinical 
disease 

Graves' 
disease 

Hashimoto 
thyroiditis 

P 
valuea 

N % N % N % N % N %  

Distress Mild 42 39.6 14 31.8 3 30.0 7 50.0 23 48.9 0.400 

Moderate  43 40.6 20 45.5 5 50.0 5 35.7 18 38.3 

Severe 21 19.8 10 22.7 2 20.0 2 14.3 6 12.8 

Depression Mild 76 71.7 24 54.5 8 80.0 11 78.6 39 83.0 0.066 

Moderate  15 14.2 10 22.7 0 0.0 1 7.1 3 6.4 

Severe 15 14.2 10 22.7 2 20.0 2 14.3 5 10.6 

Anxiety Mild 61 57.5 20 45.5 6 60/0 6 42.9 26 55.3 0.471 

Moderate 28 26.4 10 22.7 1 10.0 5 35.7 9 19.1 

Severe 17 16.0 14 31.8 3 30.0 3 21.4 12 25.5 

Somatization Mild 30 28.3 13 29.5 2 20.0 7 50.0 15 31.9 0.371 

Moderate  40 37.7 16 36.4 4 40.0 5 35.7 19 40.4 
Severe 36 34.0 15 34.1 4 40.0 2 14.3 13 27.7 

aThe Kruskal Wallis test was used to test the difference between all five groups together. Subsequently, intergroup comparisons 
were made using the Mann-Whitney U test 
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We found statistically significant difference be-
tween the examined group with hypothyroidism, 
and the control group regarding psychosomatic 
symptoms: stress (P<0.001), depression (P=.010), 
and somatization (P<0.001). Between the control 
group and the group with hyperthyroidism there 
was statistically significant difference in all psy-
chosomatic symptoms of stress (P=.000), depres-
sion (P=.002), anxiety (P=.016) and somatization 

(P<0.001). In a small number of subjects with 
Graves' disease comparing to the control group 
there was statistical significance regarding the 
anxiety (P=.049), while in subjects with Hash-
imoto thyroiditis statistical significance compar-
ing to the control group was found regarding the 
level of distress (P=.021), anxiety (P=.049) and 
somatization (P=.006) (Table 4). 

 
Table 4: Psychosomatics characteristics of examined and control group 

 

Mann-Whitney U test P<0.05 for comparisons between: aHealthy control vs thyroid disease and; bHyperthyreosis vs 
other thyroid disease; other comparisons are not significant 

 

Discussion  
 
This is the first study in which the 4DSQ ques-
tionnaire was applied in patients with thyroid 
dysfunction, with the internal consistency coeffi-
cient Cronbach’s Alpha of 0.959. We found no 
difference in BMI, marital status, education and 
employment between the examined and control 
groups. 
A higher intensity of distress was observed in the 
examined group compared to the control group 
(12.8±8.2 vs. 8.9±8.1). More than a half of the 
respondents (59.8%) with various thyroid disor-
ders had an elevated score on the distress scale, 
which indicated that the presence of thyroid dis-
ease was an additional source of distress in ma-
jority of patients.  
The percentage of severe distress was significant-
ly higher in our examined group compared to 
other studies where the evaluation of psychiatric 
comorbidity in various thyroid diseases indicated 
that 48.3% of subjects had neurotic, distress and 

psychosomatic disorders, and 26.7% had affec-
tive mood disorders (20). The presence of dis-
tress can lead to other mood disorders.  
Our research-detected problems with depression 
with a twice higher score in the examined group 
compared to the control group (2.05±2.99 vs. 
1.23±2.47). Almost a third of our subjects 
(28.5%) had symptoms of depression, which dif-
fers from other study where 15% of subjects with 
thyroid disorders had symptoms of depression 
(21). 
The anxiety symptoms in our subjects with thy-
roid disorders were significantly more prominent 
in relation to the control group (4.92±5.39 vs. 
3.54±4.53), indicating that thyroid disease associ-
ated with increased distress levels resulted in in-
creased level of anxiety in the examined group. 
Anxiety symptoms were detectable in almost half 
of the examined group (46.2%). Such a high per-
centage of subjects with anxiety symptoms was 
also found in another study (22). The percentage 
of the participants with thyroid disease who had 

Variables 
 

Thyroid disorder Control 
group 

(n=134) Hypothyroidism 
(n=106) 

Hyperthyroidism 
(n=44) 

Subclinical 
disease 
(n=10) 

Graves' 
disease 
(n=14) 

Hashimoto 
thyroiditis 

(n=47) 

Distress 12.8±8.1a 14.7±8.8a 12.7±8.5 11.9±8.4 11.6±7.7a 8.9±8.1 
Depression 2.0±2.9a 2.8±3.4a 2.3±3.6 2.1±3.6 1.3±2.1 1.2±2.5 
Anxiety 4.4±4.9 5.8±6.2a 4.6±5.7 6.3±6.9a 4.9±4.9a 3.5±4.5 
Somatization 16.4±8.3a 17.1±8.6a 16.8±9.2 11.8±7.4b 15.3±8.2a 11.4±7.2 
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symptoms of anxiety was significantly lower (9, 
10). 
The results demonstrated a high intensity on the 
somatization scale in more than 2/3 of the sub-
jects indicating that the subjects were additionally 
burdened with somatic problems. This study con-
firms that in patients with thyroid disorder, the 
presence of severe distress, depression and anxie-
ty leads to increased severe somatization com-
pared to the control group (16.05±8.34 vs. 
11.41±7.24; P<0.001). Patients with thyroid dis-
orders had severe symptoms of somatization, 
which contributed to the deterioration of their 
health. 
In the examined group, the intensity of psycho-
somatic symptoms was not significantly different 
between subjects with various thyroid disorders 
(Table 3). Psychosomatic symptoms were the 
most pronounced in subjects with hyperthyroid-
ism. Our results indicate that the degree of dis-
tress is most pronounced in subclinical thyroid 
disorders, but with a small number of subjects. 
The subjects with hyperthyroidism, 68.7% had a 
moderately high to very high distress score. This 
large percentage of subjects with symptoms of 
distress indicates that the presence of hyperthy-
roidism contributes to the occurrence of severe 
distress in patients.  
Our research demonstrated that in various thy-
roid disorders, moderate or severe symptoms of 
depression were found in a small percentage of 
respondents (Table 3). Among our respondents 
with Graves' disease 78.6% had no symptoms of 
depression. We found severe symptoms of de-
pression in 28.4% of our subjects with hypothy-
roidism, which is similar to some other studies 
(10, 23, 24). Other studies also demonstrated that 
symptoms of depression were more pronounced 
in subjects with hyperthyroidism (24.8%) com-
pared to subjects with hypothyroidism (18.2%) 
(21). Unlike our research, the data from the litera-
ture show that a higher incidence rate of depres-
sion has been confirmed in hypothyroidism than 
in hyperthyroidism (1). Moreover, there are some 
results opposite to ours, which indicate that pa-
tients with hypothyroidism have more severe de-
pression (29.4%) compared to subjects with hy-

perthyroidism, with more than half had moderate 
depression, while only 6.3% severe depression 
(22). Some studies with a limited number of sub-
jects confirmed high levels of anxiety and depres-
sion in subjects with thyroid disorders but did 
not confirm a link between diagnoses of hypo-
thyroidism and depression, nor a link between 
the high levels of anxiety in hyperthyroidism (25). 
In various thyroid disorders, when measured by 
the 4DSQ questionnaire, the symptoms of anxie-
ty were more intense than the symptoms of de-
pression. Contrary to our research results, 50.6% 
of newly diagnosed patients with reduced thyroid 
function had a psychiatric disorder, of which de-
pression rate was 20%, followed by anxiety rate 
of 12% (10). When compared to subjects with 
hypothyroidism, a higher percentage of subjects 
with hyperthyroidism had a higher anxiety score. 
Similar results are found in previous studies 
where anxiety was detected in 47% of subjects 
with hypothyroidism, and in 56.2% of subjects 
with hyperthyroidism (22). Symptoms of hyper-
thyroidism combined with those of anxiety, such 
as restlessness, and nervousness can indicate the 
connection between the two diseases.  
This research indicates that more than half of the 
subjects with various thyroid disorders have 
moderate or very severe somatization symptoms, 
with the most severe somatization symptoms 
found in subjects with subclinical disorders, fol-
lowed by subjects with hypothyroidism (71.7%). 
A slightly fewer subjects with hyperthyroidism 
(70%) had severe somatization symptoms. This 
result is similar to those in other studies, where 
hyperthyroidism is considered a risk factor in the 
development of anxiety and somatic disorder (26, 
27). In previous studies, 61% of subjects with 
hyperthyroidism had gastrointestinal symptoms 
and weight loss (14), as well as severe insomnia 
and cardiovascular symptoms (26). There were 
pronounced general somatic symptoms, i.e. se-
vere insomnia and gastrointestinal symptoms (1). 
When diagnosing and treating patients with thy-
roid disorders, it is necessary to pay special atten-
tion to mental and physical problems in order to 
prevent and/or treat somatic problems timely 
and adequately. 
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Compared to other studies dealing with the pres-
ence of psychosomatic symptoms related to vari-
ous thyroid diseases, we noticed that our results 
differed regarding the observed incidence of de-
pression and anxiety in these patients and the 
control group (Table 4). The incidence of depres-
sion and anxiety in hypothyroidism we recorded 
was similar to that in other studies (1, 3, 23, 24), 
for example where the rate of anxiety (63%) was 
higher compared to depression (60%) in subjects 
with hypothyroidism (1), but there were also 
some opposite results (7, 28). 
In subjects with hypothyroidism, the level of se-
vere anxiety compared to the control group did 
not show significant difference, which is contrary 
to other studies where the level of anxiety was 
increased (46.1%) in subjects with hypothyroid-
ism (3, 22). A population-based study demon-
strated an association with depression and thy-
roid dysfunction, as well as an association be-
tween hypothyroidism and anxiety (13). Howev-
er, this is not the case in our study.  
In subjects with hyperthyroidism, our results like 
results of other studies confirm that anxiety and 
depression are frequent comorbidities in compar-
ison to the control group (14, 23, 25, 26). In our 
subjects, intense symptoms of anxiety rather than 
depression were more frequently related to hy-
perthyroidism, which is different from the results 
of other authors where 40% of subjects with hy-
perthyroidism had problems with depression, but 
there was no difference regarding anxiety be-
tween the study and control group (29). Contrary 
to our results, in 3790 respondents in Germany 
no association was found between mental disor-
ders and physical complaints in newly diagnosed 
patients with hyper and hypothyroidism, moreo-
ver lower incidence of anxiety was observed in 
hyperthyroidism (7).  
Our results confirm that Graves' disease and 
Hashimoto thyroiditis may be linked with more 
severe psychosomatic symptoms, as found in the 
results of other studies (5, 15, 17, 30-32). Both 
the results of our study and those of other studies 
that we found in the literature indicated that 
there was a high anxiety rate in subjects with 
Hashimoto thyroiditis (17). Our results were 

similar with those where an increased level of 
anxiety was found in 18% of subjects with 
Graves' disease (31).  
In our subjects with Graves' disease and Hash-
imoto thyroiditis, there was no significant statisti-
cal difference between the groups regarding the 
symptoms of depression, which is opposite to the 
data in the study where an increased level of de-
pression was found compared to the control 
group (12, 16, 32). There was a higher level of 
anxiety and depression in subjects with Hashimo-
to thyroiditis, which was similar to our results, 
but they also confirmed a difference in depres-
sion level between the study and control group, 
which was opposite to our study (32). Our results 
did not confirm that Hashimoto thyroiditis had 
an effect on the development of depression in 
the examined group compared with the control 
group. 
Our results differ from the results in other stud-
ies where depression was confirmed in patients 
with Hashimoto thyroiditis (17, 32, 33), i.e. there 
was an increased level of depression and a higher 
rate of severe depression, same as with the level 
of distress compared to the control group 
(16.5±6.5 vs. 3.6±3.17) (30). The data indicating 
that Hashimoto thyroiditis represents a risk for 
developing depression is opposite to our results 
(12).  
 

Conclusion 
 
Psychosomatic symptoms were significantly more 
severe in patients with thyroid disorders com-
pared to the control group, which was assessed 
by the 4DSQ questionnaire. A holistic and indi-
vidual approach is needed for every patient with 
thyroid dysfunction, because this disease can lead 
to psychiatric comorbidity, and thus damage oth-
er organs and systems in the body. 
 

Journalism Ethics considerations  
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or 
falsification, double publication and/or 

http://ijph.tums.ac.ir/


Stanić et al.: Influence of Thyroid Disorders upon the Incidence … 

 

Available at:    http://ijph.tums.ac.ir   1805 

submission, redundancy, etc.) have been 
completely observed by the authors.  
 

Financial source 
 
This study had no financial support.  
 

Conflict of interest  
 
All authors declare that there is no conflict of 
interest.  
 

References  
 

1. Bathla M, Singh M, Relan P (2016). Prevalence 
of anxiety and depressive symptoms among 
patient with hypothyroidism. Indian J 
Endocrinol Metab, 20(4):468-74. 
doi:10.4103/2230-8210.183476. 

2. Shahrani АSA, Metwally AE, Surimi KA, et al 
(2016). The epidemiology of thyroid diseases 
in the Arab world: A systematic review. J 
Public Health Epidemiol, 8(2):17-26. 
doi:10.5897/JPHE2015.0713. 

3. Nila KM, Mekhana VD, Nair SR (2018). 
Anxiety, Depression, and self-care 
management among patients with 
hypothyroidisam. Asian J Pharma Clin Res, 
11(1):337-40. 
doi:10.22159/ajpcr.2018.v11i1.21074.  

4. Vigário P, Teixeira P, Reuters V, et al (2009). 
Perceived health status of women with overt 
and subclinical hypothyroidism. Med Princ 
Pract, 18(4):317–22. doi:10.1159/000215731. 

5. Hage MP, Azar ST (2012). The Link between 
thyroid function and depression. J Thyroid Res, 
2012:590648. doi:10.1155/2012/590648. 

6. Feldman AZ, Shrestha RT, Hennessey JV 
(2013). Neuropsychiatric manifestations of 
thyroid disease. Endocrinol Metab Clin North 
Am, 42(3):453–76. 
doi:10.1016/j.ecl.2013.05.005. 

7. Grabe HJ, Völzke H, Lüdemann J, et al (2005). 
Mental and physical complaints in thyroid 
disorders in the general population. Acta 
Psychiatr Scand, 112(4):286-93. 
doi:10.1111/j.1600-0447.2005.00586.x.  

8. Robertas B, Arthur J, Prange J (2010). Thyroid 
disease and mental disorders: cause and effect 

or only co morbidity? Curr Opin Psychiatry, 
23(4):363-8. 
doi:10.1097/YCO.0b013e3283387b50 

9. Brandt F, Thvilum M, Almind D, et al (2013). 
Hyperthyroidism and psychiatric morbidity: 
evidence from a Danish nationwide register 
study. Eur J Endocrinol, 170(2):341–8. 
doi:10.1530/EJE-13-0708. 

10. Ummar SI, Aarthi DR, Thirunavukarasu M 
(2017). Incidence of psychiatric morbidities in 
drug naive hypothyroid patients: a case 
control study. IJIP, 4(2):148-58. 
doi:10.25215/0402.037. 

11. Talukdar B, Goswami HK (2018). Thyroid Pro-
file in Drug Naive Cases of Depression. J De-
press Anxiety 7: 300. doi:10.4172/2167-
1044.1000300. 

12. Giynas Ayhan M, Uguz F, Askin R, et al (2014). 
The prevalence of depression and anxiety 
disorders in patients with euthyroid 
Hashimoto's thyroiditis: a comparative study. 
Gen Hosp Psychiatry, 36(1):95-8. 
doi:10.1016/j.genhosppsych.2013.10.002. 

13. Ittermann T, Volzake H, Baumeister S, et al 
(2015). Diagnosed thyroid disorders are 
associated with depression and anxiety. Soc 
Psychiatry Psychiatr Epidemiol, 50(9):1417-25 
doi:10.1007/soo127-015-1043-0.  

14. Zafar M, Zahra F, Sharif S, et al (2015). 
Prevalence of depression, anxiety and 
associated risk factors among hyperthyroid 
patients in Karachi, Pakistan. Eur J Psychol 
Educ Studies 2:88-94. doi:10.4103/2395-
2555.190478. 

15. Medici M, Direk N, Visser WE, et al (2014). 
Thyroid function within the normal range and 
the risk of depression: a population-based 
cohort study. J Clin Endocrinol Metab, 

99(4):1213‐1219. doi:10.1210/jc.2013-3589. 
16. Carta MG, Hardoy MC, Carpiniello B, et al 

(2005). A case control study on psychiatric 
disorders in Hashimoto disease and 
Euthyroid Goitre: not only depressive but 
also anxiety disorders are associated with 
thyroid autoimmunity. Clin Pract Epidemiol 
Ment Health, 1:23. doi:10.1186/1745-0179-1-
23.  

17. Mussig K, Kunle A, Sauberlich AL, et al (2012). 
Thyroid peroxidase antibody positivity is 
associated with symptomatic distress in 
patients with Hashimoto’s thyroiditis. Brain 

http://ijph.tums.ac.ir/
https://doi.org/10.22159/ajpcr.2018.v11i1.21074
http://doi.org/10.1155/2012/590648
https://doi:%2010.1016/j.ecl.2013.05.005
https://doi:%2010.1016/j.ecl.2013.05.005
https://doi.org/10.1111/j.1600-0447.2005.00586.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1097%2FYCO.0b013e3283387b50
http://dx.doi.org/doi:10.1530/EJE-13-0708
https://doi.org/10.1186/1745-0179-1-23
https://doi.org/10.1186/1745-0179-1-23


Iran J Public Health, Vol. 51, No.8, Aug 2022, pp.1798-1806  

 

1806  Available at:    http://ijph.tums.ac.ir                  

Behav Immun, 26(4):559–63. 
doi:10.1016/j.bbi.2012.01.006. 

18. Thomsen AF, Kvist TK, Andersen PK, et al 
(2005). Increased risk of developing affective 
disorder in patients with hypothyroidism: a 
register-based study. Thyroid, 15(7):700-7. 
doi:10.1089/thy.2005.15.700. 

19. Terluin B, van Marwijk HW, Adèr HJ, et al 
(2006). The Four-Dimensional Symptom 
Questionnaire (4DSQ): a validation study of a 
multidimensional self-report questionnaire to 
assess distress, depression, anxiety and 
somatization. BMC Psychiatry, 6:34. 
doi:10.1186/1471-244X-6-34. 

20. Thapa DK, Upadhyaya TL, Lamichhane N, et al 
(2013). The study of psychiatric disorders in 
patients with thyroid disorder at the tertiary 
care centre in Western Region of Nepal. 
JPAN, 2(2):29-34. 
doi:10.3126/jpan.v2i2.9723. 

21. Illiani SN, Azlina D, Sanisah S, et al (2017). 
Depression symptoms level among thyroid 
disorders patients at Central Region of 
Peninsular Malaysia. Malaysian Journal 
Psychiatry, 26(1). ISSN:2232-0385 

22. Bali K, Gul D (2017). A Study of psychiatric co-
morbidity in patients suffering from thyroid. 
JMSCR, 05(12):31711-16. 
doi:10.18535/jmscr/v5i12.72. 

23. Gulseren S, Gulseren L, Hekimsoy Z, et al 
(2006). Depression, anxiety, health-related 
quality of life, and disability in patients with 
overt and subclinical thyroid dysfunction. 
Arch Med Res, 37(1):133-9. 
doi:10.1016/j.arcmed.2005.05.008. 

24. Zavareh AT, Jomhouri R, Bejestani SB, et al 
(2016). Depression and hypothyroidism in a 
population-based study of Iranian women. 
Rom J Intern Med, 54(4) 217–21. 
doi:10.1515/rjim-2016-0033. 

25. Aslan S, Ersoy R, Kuruoglu AC, et al (2005). 
Psychiatric symptoms and diagnoses in 
thyroid disorders: a cross-sectional study. Int J 

Psychiatry Clin Pract, 9(3):187-92. 
doi:10.1080/13651500510029129. 

26. Lee IT, Sheu WH, Liau YJ, et al (2003). 
Relationship of stressful life events, anxiety 
and depression to hyperthyroidism in an asian 
population. Horm Res, 60(5):247-51. 
doi:10.1159/000074039. 

27. van der Leeuw G, Gerrits MJ, Terluin B, et al 
(2015). The association between somatization 
and disability in primary care patients. J 
Psychosom Res, 79(2):117-22. 
doi:10.1016/j.jpsychores.2015.03.001. 

28. Engum A, Bjoro T, Mykletun A, et al (2002). An 
association between depression, anxiety and 
thyroid function – A clinical fact or an 
artefact? Acta Psychiatr Scand, 106(1):27–34. 
doi:10.1034/j.1600-0447.2002.01250.x. 

29. Suwalska A, Lacka K, Lojko D, et al (2005). 
Quality of life, depressive symptoms and 
anxiety in hyperthyroid patients. Rocz Akad 
Med Bialymst, 50 Suppl 1:61-3. 
PMID:16119629. 

30. Kirim S, Keskek SO, Koksal F, et al (2012). 
Depression in patients with euthyroid chronic 
autoimmune thyroiditis. Endocr J, 59(8):705–8. 
doi:10.1507/endocrj.ej12-0035. 

31. Bove KB, Watt T, Vagel A, et al (2014). Anxiety 
and depression are more prevalent in patients 
with Graves’ Disease than in patients with 
nodular goitre. Eur Thyroid J, 3(3):173–178 
doi:10.1159/000365211. 

32. Yalcin MM, Altinova AE, Cavnar B, et al 
(2017). Is thyroid autoimmunity itself 
associated with psychological well-being in 
euthyroid Hashimoto’s thyroiditis? Endocr J, 
64(4):425-9. doi:10.1507/endocrj.EJ16-0418.  

33. Delitala AP, Terracciano A, Fiorillo E, et al 
(2016). Depressive symptoms, thyroid 
hormone and autoimmunity in a population-
based cohort from Sardinia. J Affect Disord, 

191:82‐87. doi:10.1016/j.jad.2015.11.019.  

  

 

http://ijph.tums.ac.ir/
https://doi.org/10.1016/j.bbi.2012.01.006
https://doi.org/10.1089/thy.2005.15.700
https://doi.org/10.1186/1471-244X-6-34
http://dx.doi.org/10.3126/jpan.v2i2.9723
https://doi.org/10.1016/j.arcmed.2005.05.008
https://content.sciendo.com/search?f_0=author&q_0=Abbas+Tavalaei+Zavareh
https://content.sciendo.com/search?f_0=author&q_0=Rohollah+Jomhouri
https://content.sciendo.com/search?f_0=author&q_0=Hadi+Shahrad+Bejestani
https://content.sciendo.com/view/journals/rjim/54/4/rjim.54.issue-4.xml
https://doi.org/10.1515/rjim-2016-0033
https://doi.org/10.1159/000074039
https://doi.org/10.1034/j.1600-0447.2002.01250.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suwalska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16119629
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lacka%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16119629
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lojko%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16119629
https://www.ncbi.nlm.nih.gov/pubmed/16119629
https://www.ncbi.nlm.nih.gov/pubmed/16119629
https://doi.org/10.1507/endocrj.ej12-0035

