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Introduction: Goiter is a condition characterized by enlargement of the thyroid 
gland by the time one reaches puberty. Several genetic and environmental factors 
contribute to thyroid disease. Thyroid gland enlargement is frequently observed 
in clinical practice as a result of iodine deficiency, an increase in TSH levels, natural 
goitrogen, smoking, and insufficient selenium and iron. These conditions are usually 
associated with either hypothyroidism or hyperthyroidism, or with elevated TSH levels.

Objective: The main purpose of the study was to determine the frequency of 
goiter in the lower Dir population and categorize it on the basis of age, gender, size and 
visibility.

Methods: In the descriptive cross-sectional retrospective study, 405 patients were 
included between July 2020 and June 2021. Individual data including occupation, 
ethnicity, gender, age, residential area, economic status, physical appearance of the 
goiter, and status of education were collected using a structured questionnaire. In 
accordance with WHO guidelines, goiters were assessed for each subject.

Results: The difference between goiter prevalence in the sexes is well documented, 
with a higher frequency in women. The study concluded that the prevalence of goiter 
was overwhelmingly higher in women (n=247/61.0%) than in men (n=158/39.0%) 
and among people with grade 2 visible goiter was relatively high (n=176/43.5%). A 
subgroup analysis revealed that many patients (n=272/67.2%) were not aware of 
goiter, and also that the number of illiterate people (n=267/65.7%) was higher than 
literate people (n=138/34.1%).

Conclusion: The study area has a high prevalence of goiter, so the health sector 
should increase community awareness of iodized salt and foods rich in iodine through 
disseminating key messages about these foods.

Introduction 

The thyroid gland is responsible for producing thyroid hormone, 
which has an important role in metabolic processes. It is essential 
for these hormones to have adequate amounts of iodine [1,2]. Goiter  

 
can be detected clinically by palpation and physical examination 
when there are insufficient amounts of iodine [3,4]. In several areas 
of the world, goiter is considered a significant problem for public 
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health, especially in developing countries, and is an indicator of 
chronic iodine deficiency [5]. Iodine deficiency disorders (IDDs) 
affect 30% of the population globally. There are more than 150 
million IDD patients worldwide [6]. Thyroid nodules and goiters 
are the most common thyroid conditions due to a combination of 
genetic, environmental, and endogenous factors [7]. Around 15.8% 
of the general population develop goiter, and iodine is a significant 
environmental factor that influences goiter prevalence [7]. A thyroid 
nodule can be detected by ultrasound in 19% to 67% of cases, but 
only 4–7% is palpable [8]. Most thyroid nodules and goiters do 
not present any symptoms; however, they can be associated with 
other disorders, including endocrine dysfunction, impaired body 
composition, autoimmune thyroid disease and various metabolic 
disorders [9]. Coordinating basal metabolic rate and thermogenesis 
is a key role for thyroid hormones [10]. 

Researchers have linked low thyroid hormone levels with poor 
metabolic health in several studies, even when they are within 
normal limits. There are many metabolic processes regulated by 
thyroid hormone, including growth and development, reproduction, 
and enhancing metabolism [11]. The thyroid produces and releases 
thyroxine (T4) and triiodothyronine (T3) into the circulation system. 
Thyroid stimulating hormone (TSH) is released by the anterior 
pituitary gland and helps to regulate thyroid hormone levels, which 
are controlled by thyrotropin releasing hormone (TRH) from the 
hypothalamus. A negative feedback loop is present between TRH 
and TSH in the circulation system, and the regulation is carried 
out by T4 and T3 [12,13]. An iodine deficiency causes goiter, the 
enlarged thyroid glands that are greater than the terminal phalanx 
of the thumb, which indicates chronic iodine deficiency [14]. 

Goiters provide an indication of the iodine status in a region 
and can be used as a long-term indicator of the success of an iodine 
programmer. A measurement of the prevalence of goiter caused 
by iodine deficiency is based on indicators like urinary iodine 
concentrations (UIC) and total goiter prevalence (TGP) as well as 
the proportion of salt in households that is adequately iodized (>15 
ppm) [15]. Throughout the world, iodine deficiency is the leading 
cause of goiter [16-18]. Iodine deficiency was reported in Pakistan 
by the World Health Organization in 1990 as affecting an estimated 
50 million people; goiter was reported as prevalent as 80-90% in 
mountainous areas [19]. Cretinism is estimated to have a prevalence 
of about 3% in the general population [20]. Lower Dir District is 
situated in Malakand Division of Khyber Pakhtunkhwa province 
in Pakistan. There are 1.05 million people living in Timergara City, 
the district capital and largest city with 1,582 square kilometers. 
Our main objective in this study was to find out the prevalence 
and factors of goiter in hospitalized patients residing in District 
Timergara, Dir Lower Pakistan.

Methods 

Study Setting, Design, and Participants

A descriptive cross-sectional retrospective study of hospitalized 
patients was conducted from July 2020 to June 2021 in District 
Timergara, Dir Lower Pakistan. There were 405 participants in the 
study (247 women and 158 men). The study comprised all patients 
admitted to the endocrinology department at the (DHQ) Timergara 
hospital regardless of the reason for admission. Throughout the 
examination, every patient’s clinical history was examined, as 
well as the previous case record. We collected the information 
using a questionnaire designed to inquire about patients’ general 
socio-demographic data, including goiter physical appearance, 
age, occupation, ethnicity, gender, residential area, economic 
status, educational, and clinical manifestations, among other 
considerations, are considered. A trained endocrine specialist, who 
has already examined the patients, written informed consent was 
obtained from all participants. In the study, patients with serious 
physical and mental illnesses were excluded as it was difficult to 
obtain data and measurements from them. The study was approved 
by the Ethical Committee of the Department of Surgical, Institute 
of Paramedical Sciences Khyber Medical University Pakistan, which 
followed the recommendations of the Declaration of Government 
District Headquarter Hospital (DHQ) of Timergara, Dir Lower.

Examination for Goiter

Using palpation techniques, a trained and experienced public 
health officer assessed the presence of goiters based on WHO/
UNICEF/ICCIDD criteria [21]. Therefore, Grade 0: stand for not 
visible, not palpable; Grade: I stand for palpable, not visible; and 
Grade: II stands for visible and palpable.

Statistical Analysis

In order to examine the data, the patient’s records were 
manually checked, sorted, categorized, and coded. Then, SPSS 
version 23.0 was used to analyze the results. We measured the 
prevalence of goiter based on the relative frequencies and ratios for 
all patients with goiter. 

Results
In total, 405 patients were recruited to participate in this study. 

Here are the sociodemographics characteristics of the participants 
(Table 1). Out of the 405 respondents, 247 were women (61.0%) 
and 158 were men (39.0%), and goiter was much more prevalent in 
women than in men. All of the patients were of the same ethnicity, 
patients with no formal education had the highest prevalence of 
goiter, 267 (65.9%), and 138 (34.1%) patients were literate. As 
educated levels increased, goiter prevalence declined, reaching 
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the lowest levels in comparison to illiterate patients. The results 
revealed that 278 (68.6%) were married and 127 (31.4%) were 
unmarried, while 129 (31.9%) were government employees, and 
that most of the patients were farmers with no proper job 267 
(68.1%). Participants were sorted by age into 10-year age groups 
based on the results the prevalence of goiter was lowest among 
those between the ages of 14-24 (10.4%), while among 35–44-year-

olds, the rate reaches its highest level (37.5%). Goiter prevalence 
was greater in hilly than plain areas, at 283 (69.9%) in hilly and 
122 (30.1%) in plain. In hilly areas, goiter was significantly more 
prevalent than in plain areas. On the basis of thyroid examination, 
there were 176 (43.5%) patients with palpable and visible goiter 
(grade II), and goiter prevalence was higher in individuals aged 35-
44 years old (37.5%) (Figure 1).

Figure 1: Age and gender-wise prevalence of goiter among hospitalized patients.

Table 1: Sociodemographics characteristics of goiter hospitalized patients.

Variables Variable Types Frequency Percentage

Gender
Male 158 39

Female 247 61

Age

14-24 42 10.4

25-34 132 32.6

35-44 152 37.5

45-70 79 19.5

Marital Status
Married 278 68.6

Unmarried 127 31.4

Education Status
Literate 138 34.1

Illiterate 267 65.9

Occupation
Employment 129 31.9

Unemployment 276 68.1

Residence
Hilly area 283 69.9

Plain area 122 30.1

Familial History
Have 162 40

Do not have 243 60

Awareness of Goiter
Yes 133 32.8

No 272 67.2

Goiter Grades

Grade 0 109 26.9

Grade 1 120 29.6

Grade 2 176 43.5
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Discussion
Goiter is a common endocrine problem that affects around 300 

million people globally, with more than half of those affected being 
unaware of their condition. The most common thyroid disorders 
are hyperthyroidism and hypothyroidism, which affect 1.6 billion 
people in more than 100 countries around the world [22-27]. Our 
findings revealed that females were more prone to goiter than males, 
as demonstrated by their ratio of (61.0%) to (39.0%), although 
overall goiter prevalence did not significantly differ between 
genders. During this study, goiter cases were classified according to 
age, with older patients 35-44 (37.5 %) having a higher prevalence 
than younger patients. There is a documented association between 
the prevalence of goiters and gender. Interestingly, Knudsen et al. 
observed that men were more likely to have goiters than women; 
however, women were two to ten times more likely than men to 
have goiters [28,29]. Studies have shown that sex hormones may 
play a role in thyroid volume only after puberty, suggesting that 
changes in thyroid volume are influenced by gender differences 
[30]. In addition, women are more likely than men to develop 
thyroid problems during their lifetime [31,32]. There was a study 
that found older women had a higher risk of goiter than younger 
women. A higher prevalence of goiter was observed with age in 
areas with severe or moderate to mild iodine deficiency. Other 
studies report an enlargement of the thyroid gland with age in 
areas with severe or moderate iodine deficiency [33].

According to this study, goiter was most prevalent in illiterate 
patients compared to literate patients because illiterate individuals 
were unaware of goiter. The findings of our study are in agreement 
with previous research findings, which found that the prevalence 
of goiter increased in hilly areas in comparison to plain areas. 
Goiter is more prevalent in Baltistan, Northeast Pakistan, where the 
prevalence was found to be 16.6% among the general population. 
In the North, it is 20.4% of males, 28.1% of females, and the South 
13.9% of males, 21.2% of females [34]. In previous studies, it 
was discovered that northern Pakistan has become one of the 
first known areas to have an iodine deficiency. Goiters have been 
reported in only a few studies across various regions of Pakistan, 
ranging from the Northern region in the upper Himalaya to the 
lower Himalaya and even on the Punjab plains. It was estimated in 
1990 that 70% of the population was at the risk of iodine deficiency 
related disorder, with the prevalence of goiters ranging from 55% 
in plains to 80-90% in the northern mountainous region [35]. 
According to the WHO classification of goiter based on size and 
visibility, 7 percent of the global population possesses visible form 
goiter [36], our results showed that the prevalence of goiter on the 
basis of thyroid examination with palpable and visible (grade II) 
was high frequency 176 (43.5 %), the goiter rate was higher in the 

35-44 years of age group (37.5%). The prevalence of goiter was 
reported to be 3.4 % in women and 6.9 % in men among French 
citizens [37], 23.9 and 35.6 % in German citizens, 58.1 % in Italian 
citizens [38] and 35.7 % in Romanian citizens [38]. According to 
Hatemi et al., the prevalence of goiters using neck palpation was 
30.5% in Turkey [39]. However, the prevalence was higher than the 
16 % and 27 % reported by a report about global iodine deficiency 
in world and African populations [40]. Similarly, the prevalence of 
goiter in Ethiopia was higher than various studies which showed a 
prevalence ranging from 26.3% to 62.1% among children [41-44]. 
The main cause of goiter is iodine deficiency, and it is imperative to 
concentrate prevention efforts at the society level on eliminating 
iodine deficiencies. 

Conclusion
The study conclusions suggest that goiter prevalence might 

depend on TSH levels specific to normal or abnormal hormonal 
dysfunction. The study also concluded that increased goiter risk was 
independently related to women’s gender and low TSH levels. The 
study area had an iodine deficiency problem, and goiter was linked 
to increased parity, older age, and illiteracy. The study area has a 
high prevalence of goiter. The health sector of the district should 
invest more efforts in spreading important messages about iodized 
salt and iodine-rich foods to ensure community awareness. There is 
a need for a systematic investigation of the epidemiological profile 
of patients with diffuse goiter. It is necessary to conduct further 
research on both the environmental and genetic interactions that 
lead to goiter.
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