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ABSTRACT 
Background and Aim: Depression is associated with hypothyroidism. Somatostatin and serotonin are known to influence the 
hypothalamus-pituitary-thyroid axis, resulting in depression in hypothyroid patients. Neurological symptoms such as behavioral 
disturbances, anxiety, and depression can be associated with thyroid hormone deficiency. The present study aimed to evaluate 
the depression illness in primary hypothyroidism patients presented to endocrine clinics.   
Patients and Methods: This descriptive cross-sectional study was carried out on 124 primary hypothyroidism patients 
presented to the endocrine clinic of Hayatabad Medical Complex, Peshawar during the period from February 2022 to January 
2023. Patients of either gender aged >17 years and diagnosed with hypothyroidism based on T3 or T4 lower level (<1.71 pg/mL 
or T4 <0.7 ng/dL), higher TSH level (>4.94 uIU/mL), and TSH lower levels (<0.35 uIU/mL) were enrolled. Besides obtaining 
sociodemographic information, status of thyroid function status, and depression associated factors were noted. Patient Health 
Questionnaire (PHQ-9) was used for screening the depression among hypothyroidism patients. Moreover, the laboratory results 
were obtained from the patient's medical records. SPSS version 27 was used for descriptive statistics.  
Results: The overall mean age was 40.16 ± 10.52 years with an age range from 18 to 70 years. There were 115 (92.7%) 
females and 9 (6.3%) male. About 8.2% of patients were illiterate. There were 86.7% (n=85) married. The prevalence of varying 
degree depression illness was 36.7% (n=36). Fatigue, hair loss, memory problem, and gland enlargement were the most 
prevalent depression associated symptoms. The incidence of normal, low, and elevated TSH levels were 56.1% (n=55), 7 
(7.1%), and 36.8% (n=36) respectively. The most common symptoms of hypothyroidism were fatigue and reproductive issues, 
followed by hair loss, weight gain, thyroid gland enlargement, and cognitive difficulties. The incidence of mild, moderate, 
moderately severe, and severe depression was 39.8% (n=39), 12.2% (n=12), 20.4% (n=20), and 5.1% (n=5) respectively. 
Among hypothyroid patients, the prevalence of most stressful issues such as family, social, emotional issues, and stressful l ife 
conditions were 29 (29.6%), 22 (22.4%), 18 (18.4%), and 62 (63.3%) respectively.    
Conclusion: The present study concluded that hypothyroid patients are more likely to suffer from depression and outlined the 
symptoms most commonly associated with depression. The incidence of depression in hypothyroid patients was 36.7%. 
Pregnancy, economic problems, educational problems, emotional problems, and social problems were the most common 
stressful situations among hypothyroid people. Patients with hypothyroidism are inclined to depression regardless of their TSH 
level or other risk factors such as socioeconomic problems.  
Keywords: Depression, Primary hypothyroidism, Treatment-resistance depression, Patient Health Questionnaire-9  

 

INTRODUCTION 
Depression is a severe condition with a 20% lifetime probability of 
incidence in the United States [1]. Several variables, both 
modifiable and non-modifiable, raise a person's chance of getting 
depression, including heredity, hormone imbalances, and 
relationship with other medical problems [2]. Thyroid hormone 
imbalances can cause mood disorders such as sadness and 
anxiety. The incidence of affected patients for hypothyroidism and 
overt hypothyroidism varies from 4-40% and 1-4% respectively [3, 
4]. The most recent studies reported that depression genesis could 
developed from brain related metabolic abnormalities that leads to 
the cognitive, disrupted neurotransmission, and behavior problems 
[5, 6]. Depression is significantly associated with hypothalamo-
pituitary-thyroid (HPT) axis [7]. Hypothyroidism is the most 
common endocrine condition in the world [8]. It is defined as an 
endocrine system condition characterized by a decrease in thyroid 
hormone production. Age, gender, ethnicity, and iodine 
consumption are all variables that influence the occurrence of 
thyroid diseases [9]. Several studies in affluent nations showed 
that hypothyroidism affects 4%-5% of the global population [10, 
11]. It is estimated that 5% of the US population over the age of 12 
is affected [12]. Tiredness, constipation, weight gain, forgetfulness, 
cold intolerance, delayed speech, and sadness are all symptoms 
of hypothyroidism [13].  
 Thyroid hormone promotes the growth of neuronal 
processes, axons, and dendrites and enhances the rate of 
neuronal proliferation in the central nervous system [14]. 

Behavioral issues, anxiety, and depressive symptoms are induced 
by hypothyroidism, in turn affecting the speed of information 
processing, cognitive function, mood disruption, verbal fluency 
problems, and poor memory [15]. Depression is linked to 
neuroendocrine problems such as thyroid hormone imbalances. 
Lacking a diagnosis of subclinical hypothyroidism (SCH) can lead 
to sadness and delayed treatment response [16]. Many persons 
with depression have increased anti-thyroid antibodies [17]. 
Patients with chronic lymphocytic thyroiditis frequently have 
microsomal antibodies. Hypothyroidism can be caused by TSH 
impeding action caused by thyrotropin receptor (TSHR) antibodies 
[18]. There have been few studies to assess the depression 
incidence among hypothyroid patients globally, particularly in 
Pakistan, and all of them have been focused on researching the 
hypothyroid state rather than screening them for depression. 
Therefore, the present study aimed to evaluate the depression 
illness in primary hypothyroidism patients presented to endocrine 
clinics.  
 

METHODOLOGY 
This descriptive cross-sectional study was carried out on 124 
primary hypothyroidism patients presented to the endocrine clinic 
of Hayatabad Medical Complex, Peshawar during the period from 
February 2022 to January 2023. Patients of either gender aged 
>17 years and diagnosed with hypothyroidism based on T3 or T4 
lower level (<1.71 pg/mL or T4 <0.7 ng/dL), higher TSH level 
(>4.94 uIU/mL), and TSH lower levels (<0.35 uIU/mL) were 
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enrolled. Besides obtaining sociodemographic information, status 
of thyroid function status, and depression associated factors were 
noted. Patient Health Questionnaire (PHQ-9) was used for 
screening the depression among hypothyroidism patients. 
Moreover, the laboratory results were obtained from the patient's 
medical records. The specificity and sensitivity of PHQ-9 was 94% 
and 61% respectively. Patients has to rate from 3 (every day 
experience) to 0 (not at all) and each individual assigned a final 
score, according to which mild, moderate, moderately severe, and 
severe will be the varying degree of depression severity [19]. 
Patients with positive depression will be considered on PHQ-9 with 
a score ≥10.  SPSS version 27 was used for data analysis. 
Numerical variables were expressed as mean and standard 
deviation whereas Categorical variables were described as 
frequency and percentage. All the descriptive statistics were done 
using 95% confidence interval and 5% level of significance.  
 

RESULTS 
The overall mean age was 40.16 ± 10.52 years with an age range 
from 18 to 70 years. There were 115 (92.7%) females and 9 
(6.3%) male. About 8.2% of patients were illiterate. There were 
86.7% (n=85) married. The prevalence of varying degree 
depression illness was 36.7% (n=36). Fatigue, hair loss, memory 
problem, and gland enlargement were the most prevalent 
depression associated symptoms. The incidence of normal, low, 
and elevated TSH levels were 56.1% (n=55), 7 (7.1%), and 36.8% 
(n=36) respectively. The most common symptoms of 
hypothyroidism were fatigue and reproductive issues, followed by 
hair loss, weight gain, thyroid gland enlargement, and cognitive 
difficulties. The incidence of mild, moderate, moderately severe, 
and severe depression was 44.4% (n=16), 33.3% (n=12), 16.7% 
(n=6), and 5.6% (n=2) respectively. Among hypothyroid patients, 
the prevalence of most stressful issues such as family, social, 
emotional issues, and stressful life conditions were 29 (29.6%), 22 
(22.4%), 18 (18.4%), and 62 (63.3%) respectively. Table-1 
illustrates the hypothyroidism symptoms. Figure-1 illustrates the 
depression levels among hypothyroidism patients. Table-II 
represents the stressful occurrences in hypothyroid individuals. 
Medical problems in hypothyroid patients are shown in Table-III. 
Table-IV shows the hypothyroidism patients distribution based on 
their demographic details. Depression and hypothyroidism-related 
features are associated in hypothyroid individuals are represented 
in Table-V. Table-VI represents the Medicines used in hypothyroid 
individuals that cause depression. Depression and stressful living 
circumstances are related with hypothyroid individuals as shown in 
Table-VII.  
 

 
Figure-1: depression levels among hypothyroidism patients (n=36) 

Table-1: hypothyroidism symptoms (n=98) 

Symptoms Yes N (%) No N (%) 

Fatigue 85 (86.7) 13 (13.3) 

Reproductive issues  83 (84.7) 15 (15.3) 

Hair loss 78 (79.6) 20 (20.4) 

Weight gain  71 (72.4) 27 (28.6) 

Thyroid gland enlargement  74 (75.5) 24 (24.5) 

Cognitive problems  52 (53.1) 46 (46.9) 

 
Table-2: stressful occurrences in hypothyroid individuals (n=98) 

Stressful events  Yes N (%) No N (%) 

Family issues 29 (29.6) 69 (70.4) 

Social issues  22 (22.4) 76 (77.6) 

Emotional issues 18 (18.4) 80 (81.6) 

Stressful life conditions  62 (63.3) 36 (36.7) 

Pregnancy  9 (9.2) 89 (90.8) 

Educational problems  16 (16.3) 82 (83.7) 

 
Table-3: Medical problems in hypothyroid patients (n=98) 

Diseases  Yes N (%) No N (%) 

Diabetes mellitus 18 (18.4) 80 (81.6) 

Heart disease  2 (2.0) 96 (98) 

Chronic kidney disease 2 (2.0) 96 (98) 

Cancer  5 (5.1) 93 (92.9) 

Autoimmune disease 3 (3.1) 95 (96.9) 

Family history of psychiatric disease 3 (3.1) 95 (96.9) 

 
Table-4: hypothyroidism patient’s distribution based on their demographic details 
(n=98) 

Parameters Value or N (%) 

Age (years) 40.16 ± 10.52 

Gender  
Male  
Females  

 
9 (6.3) 
115 (92.7) 

Marital status  
Single  
Married  

 
13 (13.3) 
85 (86.7) 

Education  
Illiterate  
Educated  

 
8 (8.2) 
90 (91.8) 

Occupational status  
Working  
Not working  

 
36 (36.7) 
62 (63.3) 

 
Table-5: Depression and hypothyroidism-related features are associated in 
hypothyroid individuals 

Features Depressed 
(N=36) %  

Non-depressed 
(N=62) % 

P-value 

TSH levels  
Normal 
Low 
High 

 
56.1  
7.1 
36.8 

 
43.9 
92.9 
63.2 

0.583 

Drug dose (µg) 
25-100 
125-175 
200-350 

 
30.9 
44.3 
31.6 

 
69.1 
55.7 
68.4 

0.77 

 
Table-6: Medicines used in hypothyroid individuals that cause depression 

Medicine used   Yes N (%) No N (%) 

Beta blocker  3 (3.1) 95 (96.9) 

Isotretinoin  2 (2.0) 96 (98) 

Iterferon 0 (0) 98 (100) 

Corticosteroid 2 (2.0) 96 (98) 

 
Table-7: Depression and stressful living circumstances are related with 
hypothyroid individuals. 

Conditions  Depressed 
(N=36) % 

Non-depressed 
(N=62) % 

P-value 

Stress  37.8  25.5 0.583 

No stress  62.2 74.5  

 

DISCUSSION 
The present study mainly investigated the depression illness in 
primary hypothyroidism patients presented to endocrine clinics and 
found that the frequency of depressive disease in varied degrees 
was 36.7%. The most common depression-related symptoms were 
fatigue, hair loss, memory problems, and gland enlargement. 
Normal, low, and increased TSH levels were found in 56.1%, 
7.1%, and 36.8% of the population, respectively. Fatigue and 
reproductive disorders were the most prevalent hypothyroidism 
symptoms, followed by hair loss, weight increase, thyroid gland 
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enlargement, and cognitive impairments. Depression is a prevalent 
issue among hypothyroid people worldwide. The incidence of 
depression are associated with several parameters such as 
demographic characteristics, social status, level of TSH, symptoms 
of hypothyroidism, and stressful life events.  
 Al-Hadi et al. [20] performed a study on 1706 major 
depressive disorder patients in order to evaluate the chronic SCH 
prevalence in MDD individuals. Severe SCH patients were more 
prone to mental symptoms. The higher TSH levels were due to 
increased BMI, depressive symptoms, advancement in age, 
severe anxiety, and psychotic symptoms.  
 Several associations between childhood trauma and thyroid 
anomalies were discovered in sub-analyses, modifying the 
relationship between depression and anxiety disorders [21]. 
Another study by Muhammad et al found that the around 33.9% 
patients had depression to varied degrees. However, the incidence 
of depression in the current study was 36.9%. Depression is 
widespread among hypothyroidism patients. Hypothyroidism 
patients should be examined for depression [22].  
 Zavareh et al. investigated 63 subclinical hypothyroidism 
individuals to determine the connection of depressed symptoms in 
SCH patients and found that depression was present in 63.5% of 
SCH patients, implying the significance of a psychiatric 
examination in SCH patients [23]. Similarly, another study 
conducted on 12,315 individuals by Loh et al. [24] found a 
relationship between SCH and depression. Consequently, 
hypothyroidism patients are more susceptible to depression. Tan 
et al. [25] carried out a study on Asian patients to investigate the 
association between symptoms of hypothyroidism with quality of 
life (QOL) and comorbidities. Quality of life was affected by dry 
skin, fatigue, increased comorbidities, and weakness among Asian 
hypothyroid patients.  
 Globally, the incidence of depression was estimated to be 
about 12.5% among hypothyroid patients in India [26]. These 
variations in incidence could be attributable to differences in 
gender, socioeconomic variables, and sample size. Working and 
single patients had the largest rates of depressive hypothyroid 
patients, with insignificant connection between marital status and 
depression [27]. According to our findings, people with tiredness 
have a significant prevalence of depression, which is followed by 
hair loss and weight increase. Nevertheless, only a statistically 
significant relationship between sadness and fatigue, memory 
issues, hair loss, and gland enlargement was discovered [28]. 
Winther et al., found a statistically significant link between TSH 
levels more than 10 mUI/mL and the occurrence of depressive 
symptoms [29]. Because of disparities in sample characteristics, 
the results of these research have limited generalizability. 
 

CONCLUSION 
The present study concluded that hypothyroid patients are more 
likely to suffer from depression and outlined the symptoms most 
commonly associated with depression. The incidence of 
depression in hypothyroid patients was 36.7%. Pregnancy, 
economic problems, educational problems, emotional problems, 
and social problems were the most common stressful situations 
among hypothyroid people. Patients with hypothyroidism are 
inclined to depression regardless of their TSH level or other risk 
factors such as socioeconomic problems. 
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