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Abstract
Aim: This study aimed to assess the public awareness about hypothyroidism the Northern Borders Province, Saudi Arabia.
Material and Methods: The study was conducted as a descriptive cross-sectional study enrolling residents aged 18 years and above in the Northern Borders 
Province, Saudi Arabia, excluding healthcare workers, medical students, and hypothyroid patients. Data were collected via an online questionnaire. It comprised 
demographic questions and 20 items assessing hypothyroidism awareness on a three-point Likert scale. 
Results: After applying the exclusion criteria to 436, we included 392 participants. The sample was predominantly males (53%), unmarried (60%), urban 
residents (97%), and holding a university degree (71%). The median age of 25 years. The mean knowledge score was 7.38±4.47, with 54.9% demonstrating 
good knowledge. Female gender, younger age and students were associated with an increase in knowledge of hypothyroidism (p < 0.0001, <0.0001, and 0.029, 
respectively)
Discussion: The study reveals moderate awareness about hypothyroidism in the Northern Border of Saudi Arabia. Targeted educational interventions to 
improve understanding of hypothyroidism should be implemented.
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Introduction
Thyroid glands disorders are globally recognized as one of the 
commonest endocrinal diseases. The thyroid glands are the 
largest endocrine glands in the body. These glands are placed 
at the front of the neck, and they are primarily responsible for 
producing and releasing thyroid hormones. These hormones 
play an essential role in protein synthesis, basal metabolic rate 
(BMR), and the growth of tissues and organs [1].
Hypothyroidism is a hormonal disorder, which is caused by a 
deficiency of thyroid hormones. Clinical primary hypothyroidism 
is mainly characterized by elevated levels of thyroid-stimulating 
hormone (TSH) with a parallel decrease in the free thyroxine 
hormone levels. Mild or subclinical hypothyroidism, often 
indicates early thyroid dysfunction, is defined by elevated TSH 
levels, while free thyroxine remains within the normal range. 
It can result from either iodine deficiency or an autoimmune 
attack, leading to autoimmune thyroiditis, which is also 
known as Hashimoto’s disease [2]. The prevalence of overt 
hypothyroidism ranges from 0-3% in the USA and 3-7% in 
Europe [3] to a broader range of 6.18% to 47.34% in the Arab 
region [4]. Thyroid disorders are very common in Saudi Arabia. 
It shows a high prevalence of 49.76%, among which 39.25% 
were subclinical hypothyroidism and 5.3% were primary 
hypothyroidism [5]. 
Hypothyroidism is manifested clinically in adults via a wide 
range of symptoms including  easy fatigability,  lethargy, 
intolerance to cold, increased body weight, constipation, voice 
changes, as well as dry skin. However, symptoms may vary 
based on age, gender, and duration of the disease [6, 7].
In 2010, a study conducted among hypothyroid patients in 
Chennai’s community hospital endocrine clinics assessed the 
knowledge of hypothyroidism. It revealed significant gaps in 
their understanding regarding the terminology, symptoms, and 
treatment. Some patients held incorrect beliefs, such as the 
idea that iodized salt could cure hypothyroidism [8].
Similarly, in 2016, a study in India aimed to evaluate awareness 
about thyroid disorders. Findings indicated that 29.2% of 
females had never encountered the term “thyroid.” Furthermore, 
various symptoms were prevalent, with 55.2% of participants 
believing in alternative therapies for thyroid diseases [9]. In 
2021, a study from the Eastern Saudi Arabian province involved 
882 participants and explored public awareness about thyroid 
diseases’ clinical presentation and the predisposing factors. 
Participants were categorized as having low (44.7%), average 
(41.2%), or high (14.2%) knowledge, with a mean knowledge 
score of 8.67 [10]. Another study revealed that 52% had a good 
understanding of the thyroid gland and its disorders, while 45% 
had limited knowledge [11].
A significant concern is the presence of iodine deficiency in many 
parts of the world, which can severely affect the neuropsychiatric 
development among fetuses and children [12]. Moreover, the 
potential impact of milder forms of deficient iodine intake 
during pregnancy on children’s cognitive skills development 
and their future school performance [13]. Hypothyroidism 
was shown to increase the risk of several diseases, including 
coronary insufficiency, kidney and liver diseases including fatty 
liver, arthritis, associated diabetes mellitus, and higher cancer 
mortality [14- 16]. Given these factors, it is crucial to assess the 

general population’s awareness of hypothyroidism. Such studies 
can enable physicians to focus on specific issues during initial 
patient interactions and plan future interventions to enhance 
disease outcomes. Therefore, this study aimed to assess the 
awareness of hypothyroidism among the public in the Northern 
Border of Saudi Arabia and to evaluate its determinants. 
In addition, the demographic factors affecting the level of 
awareness were evaluated among the respondents.

Material and Methods
Study design, settings and population
A descriptive cross-sectional study was conducted between 
January and March 2024 among the general population who 
resided on the northern border of Saudi Arabia, located in 
the country’s north, bordering Iraq and Jordan. We included 
participants who resided on the northern border of Saudi 
Arabia and were aged 18 years and above, excluding healthcare 
workers, students in the medical field, and patients with 
personal and/or family history of thyroid disorders. Knowledge 
of these groups may affect the estimation of real population 
knowledge.
Data collection tool
A self-administered online questionnaire was used. The survey 
was easily disseminated via social media and Google Forms. 
A panel of specialists made revisions to the questionnaire 
to guarantee its validity. Expert clearance was obtained 
before a pilot study with 20 participants was carried out. The 
questionnaire was made more understandable and clearer 
by using the pilot study’s input. The final analysis does not 
incorporate the pilot study’s responses.
The questionnaire was in Arabic and divided into two sections: 
The first section questions assessed the demographic 
characteristics of the participants, such as age, gender, marital 
status, occupation, education, nationality, family history of 
thyroid disorders and personal history of thyroid disorders. The 
second section evaluates hypothyroidism awareness, which 
was adopted from a previous study [17]. It contains 20 items 
on a three-point Likert scale (yes, no, I do not know). It covers 
the general knowledge (4 items), risk factors (6 items), clinical 
manifestations (7 items) and management lines (3 items). 
Sample size
Epi info was used to compute the sample size. A sample size 
of 384 was determined by taking a 5% margin of error, a 
50% expected proportion, a 95% confidence interval, and a 
population of 383,051.
Statistical Analysis
The data was cleaned in an Excel sheet and imported to SPSS 
software version 27 (Statistical Product and Service Solutions, 
SPSS Inc, Chicago, IL, USA).
Firstly, the consistency of the responses was evaluated via 
Cronbach alpha test. To calculate the knowledge score, the 
correct answers were coded 1, while incorrect and insured 
answers were coded zero. The normality of the score was 
tested using a histogram and Kolmogorov- Smirnov test and 
participants who scored ≥ the median (median=10) were 
considered to have “Good knowledge.”
For continuous data, descriptive statistics were used to 
calculate the median and interquartile range, and for categorical 
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variables, frequencies with percentages. We employed multiple 
logistic regression to identify the factors that predicted the 
knowledge of hypothyroidism. For this investigation, a p-value 
of less than 0.05 was deemed significant.
Ethical consideration
The study was reviewed and approved by the local bioethics 
committee of the Northern Border University, Saudi Arabia 
(Date: 2023-12-13, No: 118/23/H). Each participant received 
a thorough description of the goals of the research. All 
participants subsequently provided online informed written 
consent, confirming their voluntary involvement in the study. 
It was underlined how morally preferable it is for participants 
to leave at any time. Regarding participant identities and 
responses, anonymity and confidentiality were preserved.

Results
After applying the exclusion criteria to 436, the study included 
392 participants. Among them, 47% were female and the 
median age was 25 years. Approximately 97% were Saudi, 60% 
were unmarried and 97% resided in urban areas. More than a 
third of participants (39%) were students, 42% were employed, 
and 19% were not working. Moreover, 29% had education 
before university, 71% held universities degrees. 
Cronbach Alpha showed estimated internal consistency of the 
responses of 0.89 which is considered a good satisfactory level 
of the data validity.  The overall average of the correct answers 
to all questions was 40.7%. The highest average of correct 
answers was shown in the area of general knowledge (52.25%), 
while the lowest average scores of correct answers were shown 
in area of diagnosis and treatment (24.6%). Average scores 
of the correct answers in all survey studied areas are shown 
in figure (1). The overall scores of the participants was 9.1 
(ranging from 4-17). The average scores of the definite areas 
of general knowledge, risk factors, clinical manifestations, 
and management lines were 2.9/4, 2.7/6, 2.8/7, and 0.7/3, 
respectively.
Regarding the general knowledge questions, approximately 
47% recognized that reduced levels of thyroid hormone cause 
hypothyroidism, 37% reported that they can live without 
the thyroid gland, 5.8% identified that hypothyroidism is 
not a contagious disease, while only 48% of participants 
reported that hypothyroidism can affect children. According 
to the participants’ responses to the risk factors questions, 
46% recognized that females are more likely to develop 
hypothyroidism. Approximately 48%, 51%, 46%, and 45% 
recognized positive family history of hypothyroidism, low iodine 
intake, smoking and autoimmune disease as risk factors for 
developing hypothyroidism, respectively.  Regarding symptoms, 
46%, 34%, and 60% correctly identified cold intolerance, 
constipation and swelling neck as a symptom of hypothyroidism. 
When 45% correctly identified that hypothyroidism can lead 
to thyroid cancer and 29% recognized that hypothyroidism 
can lead to infertility. Hypothyroidism related psychiatric and 
cognitive disorders were identified by only 26 and 43% of the 
enrolled participants, respectively. Regarding the knowledge 
of diagnostic and treatment methods, 19% correctly believed 
a biopsy must not be performed to diagnose hypothyroidism. 
However, 8.8% knew that thyroid-stimulating oral medication 

does not cure hypothyroidism and only 11% knew that surgical 
removal of the thyroid gland is not a cure for hypothyroidism.
Regarding the effect of demographic factors on the level of 
knowledge about hypothyroidism among the participants, 
Female gender, younger age and students were associated 
with an increase in knowledge of hypothyroidism (p < 0.0001, 
<0.0001, and 0.029, respectively. Residence area, Marital status, 
and educational level didn’t show a significant association with 
knowledge of hypothyroidism. Female gender, younger age and 
students were associated with an increase in knowledge of 
hypothyroidism (p < 0.0001, <0.0001, and 0.029, respectively)

Table 1. Demographic characteristics of study participants

Characteristic N=392 %

Age (years)

22-30 226 58

≥30 166 42

Gender

Female 184 47

Male 208 53

Marital status

Unmarried 235 60

Married 157 40

Residence

Rural 11 2.9

Urban 380 97

Nationality

Non-Saudi 10 2.6

Saudi 380 97

Occupation

Student 153 39

Employed 165 42

Not working 74 19

Educational level

Before university education 114 29

University education 278 71

Figure 1. Average correct answers of the different areas 
covered in the questionnaire
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Discussion
With the continued increase in its prevalence, thyroid disorders 
are considered the most common endocrine diseases [18]. 
Thyroid disorders are very common in Saudi Arabia [5]. A study 
in Jeddah city reported 29.1% hypothyroidism prevalence 

[19]. Hence, in this study, we assessed the awareness 
of hypothyroidism and evaluated the determinants of 
hypothyroidism awareness among the general population in the 
northern border of Saudi Arabia. 
Generally, 54.9% of participants demonstrated a good level of 

Table 2. Knowledge of hypothyroidism causes, risk factors, symptoms, complications and treatment

Characteristic
Yes No I do not know

n % n % n %

General knowledge

1.      Hypothyroidism is caused by reduced levels of thyroid hormone levels 184*         47 28 7. 1 180 45.9

2.      I am able  to live without the thyroid gland 145* 37 129 33 118 30

3.      Hypothyroidism is a contagious disease 23 5.8 302* 77 67 17. 2

4.      Children can develop hypothyroidism 188* 48 47 12 157 40

Risk factors

5.      Males are more likely to develop hypothyroidism 32 8. 1 153* 39 207 52. 9

6.      Females are more likely to develop hypothyroidism 180* 46 37 9. 4 175 44. 6

7.      A positive family history of hypothyroidism increases the risk of hypothyroidism 188* 48 86 22 118 30

8.      Decreased iodine intake leads to hypothyroidism 200* 51 34 8.8 158 40. 2

9.      Smoking increases the risk of hypothyroidism 180* 46 47 12 165 42

10.   Autoimmune disease can increase the risk of hypothyroidism 176* 45 33 8.4 183 46. 6

Clinical manifestations

11.   Cold intolerance is a symptom of hypothyroidism 180* 46 47 12 165 42

12.   Constipation is a symptom of hypothyroidism 133* 34 67 17 192 49

13.   Swelling neck is a symptom of hypothyroidism 235* 60 38 9.7 119 30. 3

14.   Hypothyroidism can lead to Thyroid cancer 176* 45 33 8.4 183 46. 6

15.   Hypothyroidism can lead to Infertility 114* 29 94 24 184 47

16.   Hypothyroidism can cause psychiatric disorders 102* 26 102 26 188 48

17.   Hypothyroidism can affect the cognitive abilities 167* 43 83 21 142 36

Diagnosis and treatment

18.   A biopsy must be performed to diagnose Hypothyroidism 161 41 74* 19 157 40

19.   Thyroid-stimulating oral medication cure Hypothyroidism 212 54 34* 8.8 146 37. 2

20.   Surgical removal of the thyroid gland cure Hypothyroidism 180 46 43* 11 169 43

 *Correct answers

Table 3. Determinants of knowledge regarding hypothyroidism. * means p-value <0.05, while *** means p-value <0.0001

Characteristic Poor, N = 1771 Good, N = 2151
Chi square

p-value     (x2)

Gender

Female 47 (42%) 112 (52%) <0.0001***

Male 103 (58%) 103 (48%) (15.49, 1)

Age

22-30 y 165 (93) 61 (28) <0.0001***

≥30 y 78 (7) 88 (72) (27.50, 1)

Residence

Rural 8 (4.3%) 4 (1.8%) 0.128

Urban 169 (96%) 211 (98%) (2.314, 1)

Occupation

Employed 83 (47%) 82 (38%) 0.0295*

Not working 39 (22%) 37 (17%) (7.044, 2)

Student 57 (32%) 97 (45%)

Marital status

Married 65 (37%) 88 (41%) 0.42

Unmarried 111 (63%) 127 (59%) 0.6496, 1

Educational level

Before university education 51 (29%) 60 (28%) 0.843

Bachelor/ Master/PhD 126 (70.9%) 155 (72.5%) 0.03931, 1
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knowledge. A previous study by Almuzaini et al. reported nearly 
similar results, showing a good level of knowledge in 57.32% 
of responders [20]. However, another study by Alzahrani et al., 
including mostly participants from the Central region, stated 
a mainly poor level of knowledge among responders [21]. And 
surprisingly, the level of knowledge among Saudi patients with 
hypothyroidism was mostly low [22]. 
The highest level of knowledge was about hypothyroidism 
transmission; 77% of participants knew that hypothyroidism 
is not a contagious disease. Moreover, 60% of participants 
identified neck swelling as a symptom of hypothyroidism. 
Anterior neck swelling is a common presentation of thyroid 
disorders; a previous study assessing the thyroid function in 
patients with anterior neck swelling indicates an association 
between subclinical hypothyroidism and patients 70-79 years 
of age [23]. The lowest level of knowledge was reported in the 
diagnostic and treatment methods, with 11% of participants 
knowing that surgical removal of the thyroid gland does not cure 
Hypothyroidism and 8.8% knowing that Thyroid-stimulating 
oral medication does not cure Hypothyroidism.
We found a significant association between younger ages and 
knowledge level about hypothyroidism. This was in accordance 
with Alzahrani et al. who showed significantly higher knowledge 
in younger age groups than older individuals [21]. However, this 
differs from what was reported by Almuzaini et al. who reported 
no significant association between age groups and knowledge 
level [20]. Moreover, another study assessing the knowledge 
among hypothyroidism patients in India showed that the low 
knowledge level was significantly more prevalent in the 41–50 
years age group [24]. The higher level of knowledge among 
the younger age group and students in the current study can 
be explained by the national programs about hypothyroidism 
which targets more school children with screening for 
hypothyroidism, which is expected to improve their awareness 
about hypothyroidism. 
The current study showed a significant difference was found 
in knowledge level between males and females with higher 
levels of awareness among females. This may be attributed 
to the fact that hypothyroidism is more common in females; 
thus, they might have previous exposure to the disease and 
its associated complications. In addition to better awareness 
among mothers about hypothyroidism in the primary healthcare 
centers they are bringing their newborns for the early screening 
sampling for hypothyroidism according to the implemented 
national program. This finding may be different from what 
was previously reported among the Saudi population with no 
gender predominance regarding hypothyroidism awareness 
[20]. However, in another study among Saudi hypothyroidism 
patients, male patients showed lower levels of knowledge [21]. 
Regarding employment status, we found a significantly higher 
knowledge level among students than among employed and 
unemployed participants. However, No significant difference 
was found between knowledge level and marital status, 
educational level, and residence area. Similar results were 
previously reported regarding educational level, residence and 
marital status. [20,  21,  25].
Limitation
This study provides a comprehensive overview of the level of 

awareness of hypothyroidism among the general population 
on the northern border of Saudi Arabia. However, several 
limitations must be addressed: Firstly, online questionnaires 
may bias the response toward younger and more educated 
individuals. Secondly, self-reported data carry a risk of response 
bias and inaccuracies. Finally, the small sample size carries 
a risk of selection bias and limits the generalizability of the 
findings. 
Conclusion
More than half of the participants demonstrated a high 
level of hypothyroidism knowledge covering areas of clinical 
manifestations, diagnosis and treatment. Knowledge was 
significantly associated with younger ages and students. More 
effort is recommended for better public awareness about 
hypothyroidism, which is expected to guide the public to seek 
medical advice at the proper time with better compliance with 
the physicians’ instruction which is expected to lead to better 
outcomes of treatment. 
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