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Background: The incidence of thyroid diseases has tripled in the last three
decades, and the prevalence is rising rapidly irrespective of gender and
genetics. This study aimed to assess the Knowledge, awareness of risk
factors, and perceptions of thyroid disease among the Saudi Community in
Saudi Arabia.

Methods: A cross-sectional, online web-based, survey type study was
conducted between November 2021 to January 2022 among residents living
in Saudi Arabia. Individuals aged > 18 years who expressed a willingness to
complete the survey were included. Descriptive and bivariate analyses were
carried out to determine the factors associated with knowledge of thyroid
using SPSS version 26.0 software (SPSS Inc., Chicago, IL, U.S.).

Results: Among the participants, the majority of them were females
than males (77.5 vs. 22.5%). A total of 78.2% (n = 566) of them were
aware of the thyroid. Nearly 44% (n = 312) of respondents are aware
that a lump in the neck or swelling is a sign of thyroid disease, followed
by pain in the neck 24.6% (n=178), and difficulty in swallowing 23.8%
(n =172). The mean knowledge score of the thyroid was 4.1 (SD = 3.09),
while the score of the mean perception was 33.02 (SD = 6.41). The
mean knowledge scores were significantly associated with having previous
knowledge of thyroid disease (t = 5.08; p = 0.0001). The gender of the
participant and the presence of chronic diseases were found to have
no impact on the knowledge score of the thyroid disease (t = —1.18;
p =0.235; t = 1.005; p = 0.315). Additionally, the perceptions score was not
significantly associated with the demographics of the participants (p = 0.05).

01 frontiersin.org


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.1041745
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.1041745&domain=pdf&date_stamp=2022-11-23
mailto:wali@ksu.edu.sa
https://doi.org/10.3389/fpubh.2022.1041745
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.1041745/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alhazmi et al.

10.3389/fpubh.2022.1041745

Conclusion: In this study, Saudi adults reported varying levels of knowledge
and perceptions of thyroid disease. Having previous knowledge of the thyroid
was significantly associated with the knowledge score. It is necessary to
educate people about this rising disease.

thyroid disease, neck pain, awareness, risk factors, treatment, Saudi Arabia

Introduction

The thyroid gland is a butterfly-shaped gland situated in the
neck that regulates many metabolic processes and physiological
functions in the body (1, 2). In recent years, abnormal thyroid
function has been a major problem in clinical practice, raising
health concerns among patients (3). Thyroid illness is caused
by a deficiency in iodine or by autoimmune diseases (4, 5).
Other studies have shown that thyroid disease is caused by
inflammation or particular medical operations such as radiation
or thyroid surgery or by a hereditary factor (1, 2). Thyroid
diseases are caused by excessive or insufficient thyroid hormone
secretion, as well as thyroid gland hypertrophy. It is estimated
that one-third of the world’s population suffers from iodine
deficiency, with 1.6 billion people at risk of developing thyroid
disorders (6). Furthermore, previous studies discovered that
physical stress is a possible cause of thyroid gland dysfunction.
The most prevalent indications and symptoms of an underactive
thyroid gland were fatigue, dry skin, weight gain or loss, changes
in bowel movement and menstruation cycle, hair loss and
abnormal metabolism and growth, and myalgia (7).

Internationally, the prevalence of thyroid is on the rise, and
incidence were more in females than males. The prevalence
of thyroid among middle-aged women was 7% (8), the most
common form of the disease is the thyroid nodule, accounting
for 19-68% of the general population, more commonly found in
women (9). According to recent estimates in Saudi Arabia, the
prevalence of thyroid dysfunction was 49.76%, and subclinical
hypothyroidism was the most prevalent type at 39.2% among
Saudis, while primary hypothyroidism was reported at 5.3% (5).
The clinical signs of thyroid are primarily determined by the
type of thyroid (hypothyroidism or hyperthyroidism or thyroid
nodules) and can alter multiple physiological functions in the
body including metabolism. Thyroid diseases are also often
neglected or mistaken for other medical conditions because
most of the symptoms are non-specific (10).

There were previous studies that estimated knowledge,
attitudes, and practice toward influenza and diabetes nationally
(11, 12), while international studies assessed the knowledge
of thyroid cancer (13), and only a few studies evaluated the
knowledge, practice, and prevalence of thyroid diseases in
Saudi Arabia (1, 5, 6, 14, 15). Although the majority of earlier
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studies were carried out in other parts of Saudi Arabia, our
study stands out for its original design and sample, complete
attention to the thyroid, clinical information related to it,
manifestations, symptoms, and other factors. As a result, it raises
public awareness of the hidden thyroid. Since thyroid disorders
are one of the most under-diagnosed and neglected medical
conditions, and the lack of general knowledge among patients
may be of considerable concern, posing adequate knowledge
about the disease is likely an important element in curtailing the
prevalence (15). There are only limited studies that evaluated
the awareness and knowledge on preventive practices toward
thyroid disease in Saudi Arabia from community perspectives.
Previously published studies in Saudi Arabia reported a lack of
knowledge despite the increased prevalence of disease, which
would greatly influence the morbidity and mortality rates.
Therefore, this study aimed to assess the knowledge, awareness
of risk factors, and perceptions of thyroid disease among the
Saudi community in Saudi Arabia.

Methods
Study design, settings, and population

This was a cross-sectional study conducted using an online
self-reporting questionnaire among the Saudi Community in
Saudi Arabia over 3 months, from November 2021 to January
2022. Saudi adults aged between 18 and 50 years and above,
currently living in Saudi Arabia, and willing to provide informed
consent were included in the study. We excluded Non-Arabic
speakers or those who were outside of the country during the
study period. Before data collection, the study protocol was
reviewed and approved by the Institutional Review Board (E-
21-6371), College of medicine, king Saud University, Riyadh
Saudi Arabia.

Study questionnaire, data collection, and
source

The questionnaires were prepared after an extensive
literature review using previously published similar studies (1,
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5, 13-15). The questionnaire used in this study is divided
into four categories. Category one includes 7-items that assess
demographic characteristics and certain clinical information
of participants such as disease history. The second category
contains questions about the knowledge of thyroid disease
(4 items), assessed using multiple-choice questions. The third
category contains questions about the knowledge of warning
signs of the thyroid with a total of 11 items, measured
on a three-point scale (Yes/No/I do not know). The fourth
category contains questions about the awareness and perception
regarding a person’s chance of developing thyroid (10 items).
The responses of the last section were recorded on a 5-point
Likert scale ranging from strongly agree to strongly disagree.
A score of 5 was given to strongly disagree, 4 to disagree, 3 to
neutral, 2 to agree, and 1 to strongly agree. The knowledge scores
were calculated by assigning each correct answer a score of 1
and a wrong answer a score of 0, then all the knowledge items
were computed to the obtained overall knowledge. The total
knowledge was further divided into good, who scored >50% in
the knowledge, while poor considered as individuals who scored
<50% in the knowledge items.

We decided to use a non-probability sampling strategy to
gather the data from the intended audience. The final study
questionnaire was created using Google forms and distributed
via social media applications using the “snowball” technique,
in which each person who signs up for the survey refers to
several other people. Participants were given the assurance that
their information would only be used for research purposes
and would be kept confidential throughout the study. To assure
greater reliability and prevent lower response rates, we targeted
at least 1,000 people for the data collection process. A statement
outlining the importance of participating in the study was made
at the beginning. Filling out the survey provided as both an
indication of agreement and verbal informed consent. The data
was checked to see if it met the inclusion criteria after being
obtained. The study did not include any responses that were
missing or incomplete.

The designed questionnaire was validated in two steps. First,
the initial draft is evaluated by a research expert in the related
field, to check the accuracy of the content and flow of the
questionnaire. Second, a pilot study was conducted among a
randomly selected sample of (n = 20) individuals to give their
opinions. Reliability was determined using Cronbach’s alpha,
which was found to be 0.85. The data from the pilot study was
not included in the final analysis. The final questionnaire was
then distributed using online survey tools.

Statistical analysis

The data were recorded and analyzed using the Statistical
Package for the Social Sciences (SPSS) Version 26 for Windows
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TABLE 1 Socio-demographic characteristics and clinical profile of the
study sample.

Demographics Frequency Percentage
(n) (%)
Gender
Male 163 22.5
Female 561 77.5
Age (full years)
18-22 492 68.0
23-25 83 11.5
26-30 48 6.6
31-44 70 9.7
45-50 31 4.3
Schooling
Primary school/ lower 264 36.5
Secondary school 148 20.4
University degree 312 43.1
Professional class
Working 200 27.6
Self-employed/business 157 21.7
Housewife 210 29.0
Students 34 4.7
Looking for employment 123 17.0
Family income
Excellent 221 30.5
Good 283 39.1
Average 191 26.4
Poor 29 4.0
Presence of chronic disease?
Yes 77 10.6
No 647 89.4
Nationality
Saudi 692 95.6
Non-Saudi 32 44
Did you hear about thyroid disease?
Yes 566 78.2
No 158 21.8

(SPSS Inc., Chicago, Illinois). Frequencies were reported in
numbers and percentages (for categorical variables) and as
means and standard deviation (for continuous variables).
The association between demographics and knowledge
and perception scores of the thyroid were measured using
parametric tests. The association between the mean scores
and demographics with two groups was assessed using the
student’s ¢-test, while demographics with more than two groups
were assessed by ANOVA. All statistical tests were performed
at a significance level of a = 0.05 and a 95 % confidence

interval (CI).
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FIGURE 1
Knowledge about early signs of thyroid cancer.

Results

Demographics and clinical characters of
the participants

The study included a total of 724 Saudi adults who
responded to the online survey, yielding a response rate
of 72.4%. There were 561 (77.5%) women, and 68% (n
= 492) of them were aged between 18 and 22. About
29% of the 210 participants were housewives, in contrast
200). About
283) of them claimed to have a decent family

to 27.6% of the employed participants (n
40% (n
income, while 30% (n

= 221) had an excellent monthly
income. The majority of the 647 (89.4%) participants in the
study had no history of chronic disease and 78.2% (n =
566) were aware of thyroid cancer. Of the total number
of participants, 345 (47.7%) belonged to the central region
of Saudi Arabia, while 190 (26.2%) were from the west
of Saudi Arabia. Detailed information on the demographic
characteristics and clinical profiles of the participants is
summarized in Table 1.
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Knowledge about early signs of thyroid
cancer

Figure 1 demonstrates knowledge about the early signs of
thyroid cancer. Findings show that roughly 43.1% (n = 312)
of respondents knew that a lump or swelling in the neck is an
indication of thyroid disease, followed by neck pain at a rate of
24.6% (n = 178), and difficulty swallowing at a rate of 23.8% (n
= 172). However, 42% (n = 299) of people are unaware of the
symptoms and indicators of thyroid disease (Figure 1).

Participant’s responses toward
knowledge of thyroid cancer

Table 2 describes the participant’s responses regarding the
knowledge of thyroid cancer. The majority of participants
(39.4%) reported that they had no idea which gender was most
affected by the thyroid, while 33.6% reported being female. Only
41.2% (n = 291) of the participants in this study gave a favorable
response, claiming that thyroid function affects the menstrual
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TABLE 2 Participant’s responses toward knowledge of thyroid cancer.

Variables Frequency Percentage
(n) (%)

Most common diagnostic methods for

screening for thyroid cancer

Neck palpation and thyroid 242 334

ultrasonography 114 15.7

Blood smear 241 33.3

Biopsy 139 19.2

Hormonal level testing 286 39.5

Don’t know

Desirable candidate for a thyroid

cancer screen

Old age 71 9.8

High radiation exposure 74 11.4

Family history 203 28

All of the above 300 414

I don’t know 234 32.3

Gender most affected by thyroid

dysfunction

Male 45 6.2

Female 243 33.6

Both 151 209

I don’t know 285 39.4

cycle, as opposed to 54.1% (n = 329) who answered that
thyroid function does not affect the menstrual cycle. Over two-
thirds of the participants were unaware that thyroid hormone
is synthesized using iodine. Knowledge regarding diagnostic
methods for screening of thyroid cancer was as follows: 33.4% (n
= 242) identified neck palpation and thyroid ultrasonography,
followed by biopsy by 33.3% (n = 241), and hormonal testing
by 19.2%(139). When asked about the desirable candidate for
the thyroid, most of the participants about 28% (203) reported
family history, while high radiation exposure by 11.4% (n = 74)
(Table 2).

Frequency of correct answers regarding
the Knowledge of warning signs for
thyroid

Table 3 describes the participant’s responses regarding the
knowledge of warning signs for thyroid. In this study, slightly
more than half of about 55.9% of participants believed that an
unexplained lump or swelling might be a sign of cancer. Two-
thirds said unexplained weight loss could be a sign of cancer,
while 40.9% were uncertain. As for the symptoms such as a
persistent change in the bowel, a sore that does not heal, a

Frontiersin Public Health

05

10.3389/fpubh.2022.1041745

TABLE 3 Frequency of correct answers regarding the knowledge of
warning signs for thyroid.

Characteristics Correctanswer  Correct
Frequency answer
(n) Percentage

(%)

Todine is required for the synthesis of 205 28.3

thyroid hormones

Thyroid function impacts the 298 41.2

menstrual cycle

Unexplained lump or swelling could 405 55.9

be a sign of cancer

Persistent unexplained pain could be 260 359

a sign of cancer

Unexplained bleeding could be a sign 303 41.9

of cancer

A persistent cough or hoarseness 260 359

could be a sign of cancer

A persistent change in bowel or 160 221

bladder habits could be a sign of

cancer

Persistent difficulty swallowing could 309 427

be a sign of cancer

A change in the appearance of a mole 228 31.5

could be a sign of cancer

A sore that does not heal could be a 207 28.6

sign of cancer

Unexplained weight loss could be a 283 39.1

sign of cancer

change in the appearance of a mole, and a persistent difficulty
in swallowing, the responses recorded were 57.7% did not know
and 22.1% yes; 56.1% did not know and 28.6% yes; 50.0% did
not know and 31.5 % yes; 44.1% did not know and 42.7% vyes,
respectively (Table 3). In this study, 43.9% of the participants
were found to have good knowledge, while 56% reported poor
knowledge of warning signs for the thyroid (Figure 2).

Perception regarding chances of
developing thyroid

Table 4 describes the participant’s perceptions about
developing thyroid. In terms of the perception of developing
cancer, the highest percentage of participants (81.3%) believed
that smoking increases the risk. A total of 73.3% of participants
expressed that exposure to cigarette smoke from others increases
cancer risk and 35.4% of participants were neutral about the
statement that eating less than five portions of fruit and
vegetables a day increases the risk of cancer. In total, 39.5 % of
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B Good knowledge

M Poor knowledge

FIGURE 2
The levels of knowledge of thyroid.

the participants positively responded that <30 min of moderate
physical activity five times a week can lead to cancer. Over
two-thirds of the participants opted for neutral when it came to
infection with HPV (Human Papillomavirus). More than 40%
of the participants were neutral regarding statements like being
overweight (BMI over 25), getting sunburnt as a child twice, and
being over 70 years old for the possibility of developing cancer
(Table 4).

Differences between knowledge and
perception scores and participant
characteristics

Table 5 describes the differences between knowledge and
perception scores and participant characteristics. According
to findings, more than one-third of the Saudis about 43.9%
(n = 318) have good knowledge, while 405(55.9%) of them
were found to have poor knowledge. The mean knowledge
score of the thyroid was found to be 4.1(SD=3.09), (Range
0-11) while the score of the mean perception was 33.02(SD
= 6.41) (Range 0-41). Previous knowledge of thyroid disease
has significantly affected the mean knowledge scores of Saudi
adults (t = 5.08; p = 0.0001). The gender of the participant
and the presence of chronic diseases were found to have
no impact on the knowledge score of the thyroid disease (¢
= —1.18 p = 0.235 t = 1.005; p = 0.315) as shown in
Table 5. Additionally, the perceptions score was not significantly
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different concerning the demographics of the participants (p =
0.05). Similarly, the education of participants is not significantly
different concerning the knowledge or perception scores of the
thyroid, while employment status is different with knowledge of
the thyroid as shown in Table 2.

Discussion

The incidence of metabolic disease has been increasing in
recent years, which has made individuals pay more attention (16,
17). In particular, the prevalence of obesity, thyroid, and diabetes
are on the rise in both Saudi Arabia and other international
countries (16-19), which are significantly associated with
multiple comorbidities, which in turn raise the mortality and
disability rates over the world. There is not much literature
available nationally and internationally about the knowledge
and perceptions of individuals toward thyroid disease; however,
most of the literature reported was identified in other regions of
Saudi Arabia and neighboring countries (1, 5, 10). This study
adds a significant contribution to identifying factors, which
could contribute to the prevalence of thyroid among the young
population in Saudi Arabia. It will serve as a baseline study for
further studies looking at developing targeted interventions and
services to reduce the risk of predisposing factors or help in the
management of diseases to lead a healthy lifestyle.

In this study, 43.9% of the individuals reported having good
knowledge of the thyroid. A similar study by Almuzaini et al.
reported that 57.32% of Saudi adults reported having good
knowledge of the thyroid (20). On the contrary, another recent
study reported moderate knowledge of the thyroid (56%) (20).
Although Algahtani in 2021 reported moderate knowledge of
41.5% of the thyroid (5), Alyahya et al. (1) conducted a similar
study in 2021 to assess the general knowledge about thyroid
disease among the general population of eastern provenience of
the same country and reported that 14.2% of the Saudis were
knowledgeable about the disease. Therefore, poor knowledge of
the thyroid is more common and is reported in many studies
internationally (1, 10, 21, 22). This might be because the thyroid
is most prevalent and typically has no apparent symptoms. If this
condition is left untreated, severe complications may occur, in
both males and females (23, 24).

The most common early signs of thyroid in this study were
a lump in the neck or swelling (43.1%), followed by pain in
the neck (24.6%), and difficulty in swallowing (23.8%). Similar
results were reported by Almousa and Alotaibi on symptoms of
thyroid disease as a neck swelling, constipation, and diarrhea
(10). Another study by Alyahya et al. (1) identified fatigue
(81.7%), neck swelling (70.6%), followed by weight gain (68.9%),
and constipation and diarrhea (28.2%) (1). In comparison, the
study by Rai et al. (22) reported weight gain or weight loss
fatigue (61%). This variation in the findings might be due to the
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TABLE 4 Perception regarding chances of developing thyroid.

Variables Strongly Agreen

agree n (%)
(%)

Smoking any cigarettes at all 436(60.2) 153(21.1)

Exposure to another person’s 276(38.1) 255(35.2)

smoking

Eating less than five portions of 85(11.7) 143(19.8)

fruits and vegetables a day

Eating red or proceed meat and 111(15.3) 195(26.9)

junk food

Being overweight 103(14.2) 164(22.7)

Getting sunburnt 92(12.7) 142(19.6)

Being over 70-year old 98(13.5) 165(22.8)

Having a close relative with 132(18.2) 169(23.3)

cancer

Infection with HPV (Human 87(12.0) 81(11.2)

Papillomavirus)

Doing <30 min of moderate 139(19.2) 147(20.3)

physical activity five times a week

study design, questionnaire, living habits of the individuals, race,
and ethnicity.

The most common justification among the participants
in this study for the desirable candidate for thyroid was old
age, followed by high radiation exposure, and family history,
while the gender most affected by thyroid dysfunction was
identified to be female (33.6%). These results were similar to a
previously published study by Algahtani in 2021, who reported
that being female (58.4%), genetics (53.1%), and frequent
exposure to radiation in childhood (37.5%) contributed to the
thyroid (5). Similarly, another recent study reported that being
female gender and a smoker is an important risk factor for
thyroid diseases (1). Additionally, an earlier study reported
that the antiarrhythmic medication, amiodarone, is another
significant risk factor to induce thyroid dysfunction among the
elderly (25).

In this study, the majority of the individuals agreed that
smoking cigarettes or exposure to other smoke is positively
effects the thyroid dysfunction. Similar results were reported
by previous studies around the world (1, 5, 10, 13, 26).
In addition, there was evidence that smoking leads to a
decrease in the levels of thyrotropin and higher levels of
thyroid hormones, which in turn causes the development
of Graves disease and hyperthyroidism (27). These findings
necessitate additional awareness and knowledge programs
among individuals about the harmful outcomes of smoking
suggesting that smoking cessation, on the other hand,
may lower the incidence and adverse events not only in
the thyroid but also in multiple cancers associated with
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Neutral n Strongly Disagree Mean +
(%) disagree n (%) (SD)
n (%)
100(13.8) 14(1.9) 21(2.9) 2.81 £ (1.23)
141(19.5) 17(2.3) 35(4.8) 332 £(1.35)
256(35.4) 94(13.0) 146(20.2) 3.42 £ (1.57)
264(36.5) 68(9.4) 86(11.9) 3.58 £ (1.65)
330(45.6) 49(6.8) 78(10.8) 3.51 £ (1.52)
318(43.9) 79(10.9) 93(12.8) 337 £ (1.52)
301(41.6) 57(7.9) 103(14.2) 3.53 £ (1.53)
284(39.2) 58(8.0) 81(11.2) 323 £ (1.22)
462(63.8) 39(5.4) 55(7.6) 3.07 £ (0.92)
240(33.1) 86(11.9) 112(15.5) 3.13 £ (1.27)

smoking implying that the effects of smoking may be
reversed in persons who quit (27). Thus, current findings
suggested that in order to prevent the morbidity and mortality
linked to thyroid cancer and to limit the prevalence of
thyroid, it is obligatory to create awareness among the
public and should focus on educating people and raising
mass knowledge of the disease’s earliest symptoms and
risk factors.

This study has some limitations. The first limitation
is that it was an online web-based study, some elderly
people or people who are technologically illiterate or lack
access to the internet might find it difficult to participate,
and this limited the response rate. According to earlier
studies, the majority of people who suffer from chronic
diseases such as thyroid are often young adults, thus it
is still a useful strategy. The second is the studys self-
reported design may have made our results less trustworthy.
However, one can presume that thyroid-related clinical
condition was accurately captured because the survey was
anonymous and entirely voluntary. Despite the previous
potential limitations, this study had a large sample size
and sufficient response rates (>60%), which may be one of
its strengths.

Conclusion

These findings indicate that Saudi adults in Saudi Arabia are
lacking some aspects of sufficient knowledge of thyroid diseases
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TABLE 5 Differences between knowledge and perception scores and participant characteristics.

Knowledge score

Perception score

Participants Mean F value t-value* p-value Mean F value** t-value p-value
characteristics (SD) (SD)

Gender

Male 3.85(3.28) —1.18 0.235* 32.6(6.68) —889 0.374*
Female 4.18(3.03) 33.1(6.33)

Age (full years)

18-22 3.91(3.03) 1.71 0.130** 32.8(6.28) 2.05 0.069**
23-25 4.52(3.26) 32.7(6.33)

26-30 4.02(3.04) 32.2(7.10)

31-34 4.46(2.97) 32.8(5.60)

35-40 4.69(2.95) 35.9(6.78)

45 and more 5.09(3.71) 33.3(7.10)

Presence of chronic

disease?

Yes 4.44(3.23) 1.005 0.315* 32.6(6.68) —0.562 0.574*
No 4.06(3.07) 33.0(6.38)

Did you hear about

thyroid disease?

Yes 4.41(3.08) 5.08* 0.0001 32.9(6.64) —0.303 0.7628*
No 3.01(2.88) 33.1(5.54)

Place of residence

Central 4.13(3.12) 0.51 0.729** 32.7(6.37) 1.21 0.304**
East 4.61(3.18) 31.0(6.89)

West 4.05(3.11) 33.5(5.97)

North 4.62(3.30) 34.2(7.32)

South 3.90(2.95) 32.8(6.78)

Professional class

Working 3.77(2.9) 5.41 0.0001 32.6(5.8) 0.788 0.533
Self-employed 4.78(3.1) 33.5(7.0)

Housewife 3.56(2.9) 33.2(6.3)

Students 4.08(3.6) 32.0(6.5)

Unemployed 4.71(3.1) 32.8(6.5)

Schooling

Primary or below 4.08(3.03) 0.056 0.946 32.5(6.13) 1.691 0.185
Secondary 4.18(3.30) 32.8(6.25)

University 4.08(3.04) 33.5(6.69)

*t-test; **ANOVA.

and their manifestation. More importantly, the prevalence
of thyroid is on the rise compared with both national and
international studies, which potentially predict an increase
in negative consequences in the everyday life. The present
results could serve as a support for healthcare facilities and
providers to improve their patient counseling to encourage
adherence to prescribed medications and to support the various
strategies to control the thyroid. Therefore, we advocate the
implementation of educational programs that teach patients and
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individuals about how to avoid the complications and incidence
of thyroid diseases.

Data availability statement

The original contributions presented in the study are
included in the article/supplementary material, further inquiries

can be directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1041745
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alhazmi et al.

Ethics statement

The studies involving human participants were
reviewed and approved by IRB Approval of Research
Project  No. E-21-6371.  The  patients/participants

provided their written informed consent to participate in
this study.

Author contributions

RA and AA designed the work and wrote this paper. WS, SA,
and MA-R extracted and analyzed the datasets. S, SA, and MA-R
interpreted the results and helped to revise the manuscript. All
authors read and approved the final manuscript.

Funding

The author(s) disclosed of the

financial support for the research, and/or publication of

receipt following

this article. This study was supported by the Research
Supporting  Project, Saud Saudi
Arabia, (RSP-2021/378).

King University,

References

1. Alyahya A, AlNaim A, AlBahr AW, Almansour F, Elshebiny A. Knowledge
of thyroid disease manifestations and risk factors among residents of the Eastern
Province, Saudi Arabia. Cureus. (2021) 13:e13035. doi: 10.7759/cureus.13035

2. Meng Z, Liu M, Zhang Q, Liu L, Song K, Tan J, et al. Gender and age impacts
on the association between thyroid function and metabolic syndrome in Chinese.
Medicine. (2015) 94:¢2193. doi: 10.1097/MD.0000000000002193

3. Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey G, Lazarus JH, Dayan
CM, et al. Global epidemiology of hyperthyroidism and hypothyroidism. Nat Rev
Endocrinol. (2018) 14:301-16. doi: 10.1038/nrend0.2018.18

4. Garmendia Madariaga A, Santos Palacios S, Guillén-Grima F, Galofré J. The
incidence and prevalence of thyroid dysfunction in Europe: a meta-analysis. J Clin
Endocrinol Metab. (2014) 99:923-31. doi: 10.1210/jc.2013-2409

5. Alqahtani SA. Prevalence and characteristics of thyroid abnormalities and its
association with anemia in ASIR Region of Saudi Arabia: a cross-sectional study.
Clinics and practice. (2021) 11:494-504. doi: 10.3390/clinpract11030065

6. Alam Khan V, Khan MA, Akhtar S. Thyroid disorders, etiology and prevalence.
J Med Sci. (2002) 2:89-94. doi: 10.3923/jms.2002.89.94

7. NHS. Symptoms of underactive thyroid. Available online at: https://www.
nhs.uk/conditions/underactive- thyroid-hypothyroidism/symptoms/  (accessed

January 12, 2022).

8. Poppe K, Bisschop P, Fugazzola L, Mintziori G, Unuane D, Weghofer A.
Erratum: 2021 European thyroid association guideline on thyroid disorders prior
to and during assisted reproduction. Eu Thyroid J. (2020) 9:281-95. Eur Thyroid J.
(2021) 10:268. doi: 10.1159/000512790

9. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov
YE, et al. American thyroid association management guidelines for adult patients
with thyroid nodules and differentiated thyroid cancer: the American thyroid
association guidelines task force on thyroid nodules and differentiated thyroid
cancer. Thyroid. (2016) 26:1-133.: 10.1089/thy.2015.0020

10. Abdulrahman Ibrahim AM: Survey of awareness of thyroid disorders among
the Riyadh population, Central Region of Saudi Arabia. Egypt ] Hosp Med. (2018)
72:4039-44. doi: 10.21608/ejhm.2018.9095

11. Sales IA, Syed W, Almutairi MF, Al Ruthia Y. Public Knowledge,
Attitudes, and Practices Toward Seasonal Influenza Vaccine in Saudi

Frontiersin Public Health

09

10.3389/fpubh.2022.1041745

Acknowledgments

The authors of this study extend their appreciation to the
Research Supporting Project, King Saud University, Riyadh,
Saudi Arabia, for supporting this study (RSP-2021/378) and for
funding this work.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Arabia: a Cross-Sectional Study. Int ] Environ Res Public Health. (2021)
18:479. doi: 10.3390/ijerph18020479

12. Wajid S, Al-Arifi MN, Babelghaith SD, Naqvi AA, Althagfan
SS, Mahmoud MA. Pharmacy students knowledge and attitudes
towards diabetes: a cross-sectional study. Biomed Res. (2018) 29:3638-
42. doi: 10.4066/biomedicalresearch.29-18-1074

13. Igbal A, Azhar S, Ibrahim NA, Kharaba ZJ, Igbal MM, Khan
SA, et al. Thyroid cancer risk factors and Pakistani University students
awareness towards its preventive practice. J Oncol Pharm Pract. (2021)
27:570-8. doi: 10.1177/1078155220925166

14. Khalifa A, Alotaibi A, Albahlal A, General public awareness about symptoms
and risk factors of cardiovascular diseases in Riyadh city, Saudi Arabia. IJMDC.
(2019) 3:44-51. doi: 10.24911/IJMDC.51-1563109418

15. Syed W, Samarkandi OA, Alsadoun A, Harbi MKA, Al-Rawi MBA.
Evaluation of clinical knowledge and perceptions about the development of thyroid
cancer-An observational study of healthcare undergraduates in Saudi Arabia. Front
Public Health. (2022) 10:912424. doi: 10.3389/fpubh.2022.912424

16. Awad AS, Alshahrni FMM, Alhawyan FS, Ghazwani EY, Alasmary MY,
Alshahrani MY, et al. Inference of link among diabetes, obesity, and thyroid
dysfunction in data from a clinic at Saudi Arabia. Bioinformation. (2021) 17:119-
25. doi: 10.6026/97320630017119

17. Althumiri NA, Basyouni MH, AlMousa N, AlJuwaysim MF, Almubark RA,
BinDhim NE et al. Obesity in Saudi Arabia in 2020: prevalence, distribution,
and its current association with various health conditions. Healthcare. (2021)
9:311. doi: 10.3390/healthcare9030311

18. Biondi B, Kahaly GJ, Robertson RP. Thyroid dysfunction and
diabetes mellitus: two closely associated disorders. Endocr Rev. (2019)
40:789-824. doi: 10.1210/er.2018-00163

19. Huang X, Zhang X, Zhou X, Han X, Fu Z, Li Y, et al. Prevalence of
thyroid dysfunction in a Chinese population with different glucose intolerance

status: a community-based cross-sectional study. Diabetes, metabolic syndrome,
and obesity. Targ Therapy. (2020) 13:4361. doi: 10.2147/DMS0.S271328

20. Almuzaini A, Alshareef B, Alghamdi S, Munshy AA, Aljarallah
AK, Salman SA, et al. Assessment of knowledge and awareness

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1041745
https://doi.org/10.7759/cureus.13035
https://doi.org/10.1097/MD.0000000000002193
https://doi.org/10.1038/nrendo.2018.18
https://doi.org/10.1210/jc.2013-2409
https://doi.org/10.3390/clinpract11030065
https://doi.org/10.3923/jms.2002.89.94
https://www.nhs.uk/conditions/underactive-thyroid-hypothyroidism/symptoms/
https://www.nhs.uk/conditions/underactive-thyroid-hypothyroidism/symptoms/
https://doi.org/10.1159/000512790
https://doi.org/10.21608/ejhm.2018.9095
https://doi.org/10.3390/ijerph18020479
https://doi.org/10.4066/biomedicalresearch.29-18-1074
https://doi.org/10.1177/1078155220925166
https://doi.org/10.24911/IJMDC.51-1563109418
https://doi.org/10.3389/fpubh.2022.912424
https://doi.org/10.6026/97320630017119
https://doi.org/10.3390/healthcare9030311
https://doi.org/10.1210/er.2018-00163
https://doi.org/10.2147/DMSO.S271328
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Alhazmi et al.

regarding thyroid disorders among Saudi IIDMC. (2019)

3:1070-6. doi: 10.24911/IJMDC.51-1568037206

21. Alotaibi FM, Alotaibi AM, Alotaibi FA, Awaji AM, Alotaibi FR, Aldajani KA,
et al. General public awareness about symptoms and risk factors of some thyroid
diseases in KSA, Riyadh 2019. IJMDC. (2019) 3:739-45.

22. Rai S, Sirohi S, Khatri AK, Dixit S, Saroshe S. Assessment of knowledge and
awareness regarding thyroid disorders among women of a cosmopolitan city of
central India. Natl ] Community Med. (2016) 7:7-10. Available online at: https://
www.bibliomed.org/mnsfulltext/159/159-1461647943.pdf?1667218355

23. Alzahrani AS, Al Mourad M, Hafez K, Almaghamsy AM, Alamri
FA, Al Juhani NR, et al. Diagnosis and management of hypothyroidism
in gulf cooperation council (GCC) countries. Adv Ther. (2020) 37:3097-
311. doi: 10.1007/s12325-020-01382-2

people.

Frontiersin Public Health

10

10.3389/fpubh.2022.1041745

24. Cooper DS. Subclinical hypothyroidism. NEJM.
5. doi: 10.1056/NEJM200107263450406

25. Takeuchi D, Honda K, Shinohara T, Inai K, Toyohara K,
Nakanishi T. Incidence, clinical course, and risk factors of amiodarone-
induced thyroid dysfunction in Japanese adults with congenital
heart disease. Circ J. (2015) 3:CJ—15. doi:  10.1253/circj.CJ-15-
0042

(2001) 345:260-

26. Wiersinga WM. Smoking and thyroid. Clin Endocrinol. (2013) 79:145-
51. doi: 10.1111/cen.12222

27. Asvold BO, Bjero T, Nilsen TI, Vatten LJ. Tobacco
smoking ~ and  thyroid  function: a  population-based study.
Arch  Int  Med. (2007) 167:1428-32.  doi:  10.1001/archinte.167.
13.1428

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1041745
https://doi.org/10.24911/IJMDC.51-1568037206
https://www.bibliomed.org/mnsfulltext/159/159-1461647943.pdf?1667218355
https://www.bibliomed.org/mnsfulltext/159/159-1461647943.pdf?1667218355
https://doi.org/10.1007/s12325-020-01382-2
https://doi.org/10.1056/NEJM200107263450406
https://doi.org/10.1253/circj.CJ-15-0042
https://doi.org/10.1111/cen.12222
https://doi.org/10.1001/archinte.167.13.1428
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	A cross-sectional assessment of knowledge, awareness of risk factors, and perceptions of thyroid disease (TD) among adults living in Saudi Arabia – A community based study
	Introduction
	Methods
	Study design, settings, and population
	Study questionnaire, data collection, and source
	Statistical analysis

	Results
	Demographics and clinical characters of the participants
	Knowledge about early signs of thyroid cancer
	Participant's responses toward knowledge of thyroid cancer
	Frequency of correct answers regarding the Knowledge of warning signs for thyroid
	Perception regarding chances of developing thyroid
	Differences between knowledge and perception scores and participant characteristics

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


