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Thyroid disorder, such as goiter, hypothyroidism, and hyperthyroidism, are 

leading health problems in Nepal. Owing to geographical and environmental 

factors, iodine deficiency is prime cause of thyroid disorder. The objective of 

study to estimate the prevalence of thyroid disorder in residents of western 

region of Nepal (Pokhara valley). Materials & Methods: The study design was 

hospital based retrospective study. The data of T3, T4, TSH was collected from 

subject visiting Department of Biochemistry at Gandaki Medical College 

Teaching Hospital and Research Centre, Nepal. The samples was collected, 

serum was separated and thyroid hormones was assayed by Enzyme linked 

Immunosorbent assay kit from RFLC (India). Result: The total study 

population was 2248 cases of which 580 (male) and 1668 (female) were 

enrolled in the study. The prevalence of thyroid disorder was 22.42 % in 

western region. Subject with hypothyroidism was 12.41% (279) & subject with 

hyperthyroidism were 10.41% (234) respectively. Female subject of age (15-

44) years had a hypothyroidism, i.e. 52.83% (112). About 73.15% (109 out of 

149 subjects) were female cases suffered from subclinical hypothyroidism. The 

thyroid disorder found most prevalent in reproductive age group in female 

residents in our study. Conclusion: Hypothyroidism is prevalent in all age 

group of female residents of western region of Nepal.Our study conclude that 

hypothyroidism and subclinical hypothyroidism found more prevalent in 

reproductive age group in residents of western region of Nepal.  
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Introduction

Thyroid disorder such as goiter, hypothyroidism, 

hyperthyroidism, is a major health problem found in Nepal 

(Baral et al.,2000). Nepal, a landlocked country, where 

most of the area covered by Himalayan and hilly region and 

abundant of population reside, lies in area of severe ambient 

iodine deficiency region (Vanderpump, 2005; Shrestha et 

al., 2007). The prevalence rate of thyroid dysfunction from 

previous studies was found to be around 30%. Mentioned 

that 0.2% of death in Nepal are caused by endocrine 

disorder of which iodine deficiency disorder was the major 

cause (Ganie and Zargar, 2007). Nepalese find that the 

prevalence of iodine deficiency is high, so they are at high 

risk of thyroid dysfunction (Gelal et al., 2009). About 1/3th 

of a world population reside in area of iodine deficiency it 

is mention that iodine deficiency is common cause for 

thyroid disorder, worldwide. (Peter, 2009) 

Two major types of thyroid disorder are hypothyroidism & 

hyperthyroidism. Hypothyroidism results from reduced 

secretion of both thyroxin & tri-iodothyronine. 

Biochemically, decrease in T3 & T4 concentration leads to 

increase secretion thyroid stimulating hormone from the 
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pituitary gland & amplify increase in serum TSH. 

Hypothyroidism result from inadequate production of 

thyroid hormone, classified as overt /subclinical based on 

degree of the clinical severity & extent of abnormalities in 

thyroid hormone levels. Subclinical hypothyroidism is a 

condition (asymptomatic) which is usually asymptomatic, 

in which free T3 & T4 levels are within reference range & 

TSH level are above reference range. Overt hypothyroidism 

refers to high level of TSH & low level of circulating T3 

&T4 (Peter, 2009). Hypothyroidism, clinically, a common 

condition, with prevalence rate of 2% in adult women and 

the prevalence rate of 0.2% in adult men (Asmelash et al., 

2019). 

The various factors such as age, gender, race, and 

geographic location play a huge role in the prevalence of 

thyroid diseases and the most common iodine intake The 

scope of thyroid diseases includes goiter, cretinism, 

hypothyroidism, brain damage, miscarriage, stillbirth, 

mental retardation, psychomotor deficits and hearing and 

speech .Iodine deficiency is the single most important cause 

of preventable brain damage and mental retardation in the 

world (Kochupillai, 2000; Hetzel et al., 2004; 

WHO/UNICEF/ICCIDD, 2008). 

Hypothyroidism, a common disease, that women suffer 

from is eight times the reproductive age of men (Peter, 

2009). According to the recommendations of the American 

Thyroid Association, adult should be screened for thyroid 

disease by measuring serum TSH concentration from age 

group of 35- years-old age group and then repeating it every 

5 years globally (Ladenson et al., 2000). The research plan 

assesses the prevalence of various thyroid disorder based on 

the gender, age group, age and gender of residents in 

western region (Pokhara Valley) of Nepal. The purpose of 

this study was to evaluate prevalence rate of thyroid 

disorder among residents of Western Nepal (Pokhara 

Valley).  

Material and Methods 

The study design is based on a retrospective study of the 

hospital. The data of Free T3(Thyronine), FreeT4 

(Thyroxine) and TSH (Thyroid Stimulating Hormone) was 

collected from the serum of the subjects who was the 

residents of Western region of age group (1-100) years 

visiting Biochemistry laboratory at Gandaki Medical 

College Teaching Hospital and Research Centre from 1st 

February 2013 to 28th February 2014. The total study 

population visiting biochemistry laboratory during a year 

was 2248 cases. Amongst them, 25.80% (580) cases were 

male population and 74.19% (1668) cases were female 

population visiting biochemistry laboratory at Gandaki 

Medical College Teaching Hospital and Research Centre 

Pokhara, Nepal. The Ethical review has been approved from 

institutional research ethical committee of Gandaki Medical 

College and Teaching Hospital and Research Centre.  

Inclusion Criteria 

a) All subject of age group from (1-100) year was 

enrolled in this study. 

b) Subject visiting to Department of Biochemistry 

during a year was enrolled in this study. 

c) The subject with thyroid disorder was only 

included in study. 

Exclusion Criteria 

a) The age groups below1 year, was excluded from 

the study. 

b) Those cases which do not meet the T3, T4 & TSH 

criteria, were excluded from the study. 

c) Duplication of person was excluded from study.  

d) Pregnant females were excluded from the study. 

Collection of Blood Sample 

Venous blood sample (2-3) ml collect from anterior cubital 

vein in a petric dish vial, allowed it to coagulate and then 

separate the subsequent serum by centrifugation at 3000rpm 

for 10 min & stored at -20oC until thyroid hormones is 

estimated. The thyroid hormone was assayed by Enzyme 

linked Immunosorbent assay kit from RFLC, India. The 

reference range used was for Free T3 (1.4-4.42 pg/ml), Free 

T4 (0.8- 2 pg/ml) & TSH (0.39-6.16I U/ml). 

Thyroid function was considered normal (Euthyroidism) 

when subject had all three hormones within reference range. 

Hyperthyroidism refers to elevated T3, T4 & lower than 

normal TSH. Hypothyroidism refers to a decrease in T3, T4 

& increase in TSH. Subclinical hypothyroidism (T3, T4 

normal but elevated TSH level) (Peter, 2009; Helfend & 

Redfen, 1998). The classification is based on gender, age-

wise distribution of cases, classification of cases based on 

serum TSH level, age-sex wise distribution of cases etc 

were parameters to be analysed in our study. 

Statistical Analysis 

Statistics is defined as the science of collection, 

organization and interpretation of data. It deals with all 

aspects of all this including the planning of the data 

collection in terms of the design of survey and experiment. 

The data was entered into Microsoft excel 2010 & analyzed 

by statistical package for social science (SPSS version16). 

The data was presented as Mean ± SD. (mean and standard 

deviation). 

Result 

In this study, total 2248 subjects were enrolled from 1st 

February 2013 to 28th February 2014. Among this subject, 

25.8% (580) represent male & 74.2% (1668) represent 

female (Table 1). Similarly, subject with high TSH was 

12.41% (279) & subject with low TSH were 10.41% (234) 

(Table 2 & Fig. 1). Age wise distribution of all the case in 

various group shown in Table 2 & represent majority of 

population belong to age group (15-44) years about 51.47% 

(1157). Serum hormone level in each group are shown in 
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Table 3 &4. Female subject of age (15-44) years had a 

higher TSH, i.e., 52.83% (112) shown in table 5. In 

addition, Table 2 & 3 show that (279 out of 2248 subjects), 

12.41% suffered from hypothyroidism. Similarly, table 3 & 

4, shows that 53.40% of 149 of the 279cases have 

subclinical hypothyroidism. Similarly, in Table 5, the age -

sex wise distribution of subclincal hypothyroidism subject 

represents that 43% (17) of shows male & 54.13% (59) were 

female between age group 15-44year.About 73.15% (109 

out of 149 subjects) were female cases suffered from 

subclincal hypothyroidism. 

Table1: Classification based on Gender 

Sex Number % Mean age ± SD 

Male 580 25.8% 46.81 ± 19.239 

Female 1668 74.2% 43.29 ± 15.953 

Total n=2248   44.20 ± 16.928 

    

 

 

 
Fig. 1: No of cases in each (High TSH, Normal TSH, Low TSH). 

 

 

Table 2: Age- wise distribution of all the cases 
Age group 

Years 

Total 

n=2248 

Total Male 

n=580 

Total Female 

n=1668 

High TSH 

(Hypothyroidism) 

n=279 

Normal TSH 

(Euthyroidism) 

n=1735 

Low TSH 

Hyperthyroidism 

n=234 

0-14 27 12 15 2 23 2 

15-44 1157 257 900 140 918 99 

45-100 1064 311 753 137 794 133 
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Table 3: Serum Hormone Levels 

Classification Serum Hormone Levels 

Mean ± SD 

T3 T4 TSH 

Reference range 1.4-4.2 0.8-2.0 0.39-6.16 

Total 

n= 2248 

2.725 ± 1.338 1.246±0.613 3.557±5.599 

High TSH 

n=279 

1.658±0.591 0.820±0.786 14.997±9.40 

Normal TSH 

n=1735 

2.682±0.869 1.215±0.396 2.177±1.388 

Low TSH 

n=234 

4.317±2.70 1.982±0.974 0.152±0.102 

 
Table 4: Hormone levels in various SH group 

SH groups Serum Hormone Levels 

Mean ± SD 

T3 T4 TSH 

Reference range 1.4-4.2 0.8-2.0 0.39-6.16 

Total SH 

n= 149 

1.989±0.509 0.987±0.182 9.674±4.780 

SH Male 

n=40 

2.036±0.494 1.005±0.205 8.458 ±2.630 

SH Female 

n=109 

1.971±0.516 0.981±0.174 10.120±5.297 

 
Table 5: Age-sex wise distribution of cases in High TSH and SH groups 

Age Group High TSH SH 

Males 

n=67 

Females 

n=212 

Males 

n=40 

Females 

n=109 

0-14 0 2 

(0.94%) 

0 2 

(1.83%) 

15-44 28 

(41.79%) 

112 

(52.83%) 

17 

(43%) 

59 

(54.13%) 

45-100 39 

(58.21%) 

98 

(46.23%) 

23 

(58%) 

48 

(44.04%) 

 

Discussion 

The objective of this study was to evaluate the prevalence 

of thyroid disorder among patients visiting the Department 

of Biochemistry, Gandaki Medical College Teaching 

Hospital and Research Centre, Pokhara. The prevalence rate 

of thyroid disorder in Pokhara valley was 22.42%.  

A study showed that 30 % of the populations in eastern 

Nepal suffers from thyroid dysfunction (Baral et al.,2000). 

Similarly, study conducted revealed the prevalence of 

thyroid disease was 36% (Mahato et al., 2013) another 

study showed that thyroid function abnormalities was 

15.8%, (Abraham et al., 2009) which shows a similar report 

to our study. Various studies conducted on the global 

prevalence of hypothyroidism. Various studies have 

presented with significant differences. The subclinical level 

of hypothyroidism 1% to 20% and the prevalence of 

hypothyroidism is 1-2% (Aminorroaya et al., 2009) 

 
In our study, we found that 74.19% of subject were female 

cases. This fact indicates that females are more prone to 

thyroid dysfunction and similar findings were showed 

(Ladenson et al., 2000; Mahato et al., 2013). It was found 

that among the subjects undergoing thyroid function tests, 

female’s thyroid disorder was five times that of men, 

indicating that goiter is a more common disease among 

female (Baral et al., 2000; Vanderpump et al., 2005; Bhutia 

et al., 2016). 

This study showed that 12.41% of subjects had 

hypothyroidism & 10.41% subjects had hyperthyroidism. 

Similar results were found by the study conducted at eastern 

Nepal and G.B. Pant hospital. According to Whitley 1998, 

mentioned that prevalence of hypothyroidism (2-15%) 

usually higher in females than comparison with male among 

general population (Baral et al., 2000; Jha &Ahmed, 2013; 

Bhutia et al., 2016). 

The prevalence of thyroid dysfunction may be due to 

geographic location and pattern of iodine deficiency 

therefore. (Mahato et al., 2013). Nepal is located on one of 

a disaster-striken areas of South East Asia due to iodine 

deficiency. In this area, due to repeated flooding & 

glaciation iodine gets leached out of upper crust of earth 

leading to environmental iodine deficiency (Vanderpump et 

al., 2005; Bhutia et al., 2016).  
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In our study, 53.40% (279) of subjects had subclinical 

hypothyroidism, 46.59% of the subjects had overt 

hypothyroidism. Between them,73.15% (109), females had 

hypothyroidism and almost all populations had subclinical 

hypothyroidism lies in age group (15-44) years. This age 

group presented with high prevalence of thyroid diseases 

has high number of patients of thyroid disorder between age 

group (21-35) suffered from thyroid disorder and female 

were more vulnerable to thyroid disorder (Vanderpump et 

al., 2005; Jha & Ahmed, 2013; Bhutia et al., 2016). 

In addition, subclinical hypothyroidism is more common 

than overt hypothyroidism, with a prevalence of 1.4–7.8% 

in the elderly and women. The highest proportion of 

subclinical hypothyroidism cases was found, especially in 

the female age group (20-59) years old. This indicates that 

subclinical hypothyroidism is more common in women, 

similar to our results, which indicate that (73.15%) of the 

female population suffers from subclinical hypothyroidism 

(Rohil et al., 2010). The prevalence of hypothyroidism 

ranges from 2% to 4%, mainly due to TAI. SCH is more 

common in female of childbearing age, up to 10%. Thyroid 

disease is more common in women than men and reaches 

peaks during the reproductive period which indicates a 

relationship between thyroid function and steroid 

production. Pathophysiological observations support the 

human hypothesis that changes in thyroid hormone 

production may damage the hypothalamus-pituitary ovaries 

and impair follicle formation (Poppe et al., 2020). 

But our research on hypothyroidism and subclinical 

hypothyroidism is more common in the reproductive age 

group, and there are no patients with abnormal thyroid 

function in the reproductive age group. Some studies have 

shown that thyroid disease in the elderly is No gender 

differences were observed, which is contrary to our research 

(Bensenor et al., 2011). 

Hypothyroidism increases with age and is most common in 

women and patients diagnosed with goiter (Wang et al., 

1997). By Shaw et al. Throughout 2006, the incidence of 

hypothyroidism increased with age. We found the same 

trends in our in research. Hence, hypothyroidism mention 

as common thyroid disorder in a larger group of population. 
(Tunbridge et al.,1977). 

Children below 15 years have existed with hypothyroidism 

which may be related with iodine deficiency disorder or 

Down’s syndrome, which retards physical & mental growth 

& development (Das et al.,2007). In addition other studies 

have shown that the prevalence of goiters in female children 

is higher than in male (Gupta et al., 2016). Among the 

children under the age of 15 in our study, female have 

higher a proportion of hypothyroidism than male. Hence, 

hypothyroidism increase with age, which supports our 

study. 

Recent studies have shown that compared with men, women 

have a higher incidence of hypothyroidism in the 21 to 30 

age group (Bhutia et al., 2016). In other studies, thyroid 

disorder prevalence in women is higher at that of men. A 

study in dharan indicate thyroid disorder associated with 

diabetes, smoking, hypothyroidism, especially more 

prevalent in female gender (Khaitwada et al., 2015). So, 

thyroid disorder it with other risk factor found to higher in 

female gender, which again supports our study, female are 

more prone to thyroid disorder.  

Research conducted in Ghana showed that compared with 

men, female subjects with T2DM had a three-fold in 

increase in thyroid autoimmune risk. This study a had a 

significantly higher representation of females. The 

frequency of thyroid autoimmunity in Ghanaian T2DM 

patients is significantly higher, and its existence is 

significantly related to thyroid dysfunction, females, 

hypercholesterolemia and hyperglycemia Therefore, it is 

necessary to screen patients with type 2 diabetes, especially 

women with hypothyroidism, which provides support for 

our research (Sarfo-Kantanka et al., 2017). Similarly, the 

various thyroid disorder are more common in females and 

the overall incidence would be increased along with aging 

for both genders especially for the females. In diabetic 

patients and prediabetic patients, the incidence of thyroid 

disease in women is significantly higher than that in men, 

which is consistent. This study shows that these factors 

related to thyroid disease have a greater impact on female 

residents (Du et al., 2019). 

Conclusion  

These hospital-based studies and results can be used as 

benchmarks for further research. Our research shows that in 

female patients in the western region, thyroid disorder is 

usually hypothyroidism and subclinical hypothyroidism is 

higher in residents of western region. Female cases were 

found to be more common in the age group (15-44), but the 

cause is unknown. In addition, the disease is predominantly 

found in female cases. 

Limitation of Study 

The study was hospital based; it doesn’t represent the 

general population. The TSH test tool is used to screening 

for thyroid diseases, but a complete thyroid plate is required 

to accurately diagnose and evaluate thyroid disorder. Our 

research is based on thyroid function test, serum-free T3, T4 

and TSH measurement. But including total T4, total T3 and 

thyroglobulin, anti-thyroxine peroxidase, anti-

thyroglobulin, TSH receptor antibody and TSH 

immunoglobulin test can rule out thyroid disease. The cut-

off values of thyroid hormone (T3, T4 &TSH) used was 

recommended by manufacturers because Nepal lacks its 

own reference interval for thyroid function test. 
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