Journal of Research in Medical and Dental Science
2022, Volume 10, Issue 3, Page No: 56-64
Copyright CC BY-NC 4.0

Available Online at: www.jrmds.in

eISSN No. 2347-2367: pISSN No. 2347-2545

The Incidence Rate of Thyroid Cancer in Saudi Arabia from 2001 to 2016

Basim Othman*

Department of Public Health, Faculty of Applied Medical Sciences, Albaha University, Albaha 65779, Saudi
Arabia

ABSTRACT

Introduction: Thyroid cancer is one of the cancer diseases that have noticeably increased over the last decade,
and in Saudi Arabia, it ranks as the second most common cancer among females.

Aims: This study concerns an evaluation of the incidence trends of thyroid cancer among the Saudi population
between 2001 and 2016 using the latest Saudi Cancer Registry (SCR) reports.

Material and Methods: The analysis of this study included a total of 10,717 thyroid cancer cases (8,442 females
and 2275 males) recorded in the files of the SCR.

Results and Discussion: The incidence rate of thyroid cancer from 2001 to 2016 noticeably increased. The most
common age group affected by thyroid cancer in both genders was 35-39 years. Between 2001 and 2016, Najran
recorded the highest differences in rates of thyroid cancer compared to other Saudi regions. Meanwhile, Northern
region clearly recorded a decrease in the rate of female thyroid cancer.

Conclusion: Thyroid cancer is the second most common cancer among females in Saudi Arabia, with cases in
both genders peaking from 35 to 39 years old. The significant reasons for this upward trend are still unknown.
Further epidemiological and clinical research must be conducted to clarify and justify the causes of variations in
the prevalence of thyroid cancer between provinces in Saudi Arabia.
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that have noticeably increased over the last
decade [2]. Although thyroid cancer represents
only about 1% of all malignancies, it is the most
common type of malignancy (~90%) in the
endocrine system and is one of the rare cancer
diseases that affects women more than men
[3]- The American Cancer Society estimates
that about 44,280 new thyroid cancer cases
were diagnosed in the United States in 2021,
with about 2,200 deaths occurring that same
year [4].
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INTRODUCTION

Cancer is one of the major public health problems
that threaten the health of citizens worldwide. It
is considered to be among the top two leading

causes of mortality before the age of 70 years in
developed countries and among the top four in
developing ones.

The International Agency for Research on Cancer
(IARC) estimated that around 19.3 million new
cancer cases were diagnosed in 2920, resulting
in 9.9 million cancer deaths [1].

In 2016, the Saudi Cancer Registry (SCR) reported
thatthyroid cancer was the second most common
cancer among the female population in Saudi
Arabia and the ninth in the male population.
The age-standardized incidence rate (ASIR) for
thyroid cancer was 8.9 per 100,000 females in
2016, compared to 2.5 per 100,000 males [5].
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The incidence rate of thyroid cancer in Saudi
Arabia has not been discussed in many papers
in the last few years, except in three scientific
research studies. The first paper, published in
2013, used a hospital tumor registry program
to evaluate retrospective data from 2000 to
2010 [6]. The second paper, published in 2015,
analyzed the data in terms of female thyroid
cancer incidence in Saudi Arabia from 2001
to 2008 using the SCR [7]. The third study,
conducted in 2017, described the incidence
of thyroid cancer in the Saudi population from
2001 to 2013 using data from the SCR [8].

Given the Ilack of up-to-date publications
regarding the incidence of thyroid cancer in
Saudi Arabia, there is a need to update the data
about the incidence of thyroid cancer trends in
the country. Thus, this study aims to evaluate the
incidence rate of thyroid cancer among the Saudi
population between 2001 and 2016 by using
reports from the SCR.

MATERIALS AND METHODS

Data

A retrospective descriptive epidemiological
study of thyroid cancer cases diagnosed in the
Saudi population between January 2001 and
December 2016 was conducted. The analysis
of this study included data for males and
females. Therefore, this research concentrated
on describing the epidemiological pattern of
thyroid cancer in Saudi Arabia. The data were
provided by the SCR, which was established in
1994 by the Ministry of Health in Saudi Arabia

1000
800
600
400

200

Number of diagnosed cases

0

O P O D P Q&
O N O M QS
,»Q,»Q,\‘Q Q,»Qq'% Q,\‘Q

v v Vv

N

as a population-based registry. Thus, no ethical
approval was required for this study.

Since 2001, the SCR has been providing reports
on the pattern of thyroid cancers in Saudi
Arabia, with the main objective of defining
the incidence of the disease among the Saudi
population. There are 16 comprehensive reports
for the 13 administrative regions of Saudi Arabia
from 2001 to 2016 that discuss the number of
diagnosed cases, crude incidence rate (CIR), and
ASIR broken down by the provinces of Saudi
Arabia. This study was carried out to provide
the descriptive epidemiology of thyroid cancer
in Saudi Arabia through gathering data from the
SCR.

Data analysis

For statistical analysis, version 9 of GraphPad
Prism software was used. The descriptive
epidemiological analysis of data was carried out
by calculating the mean percentages of thyroid
cancer cases and the CIR and ASIR adjusted by
age group, gender, region, and year of diagnosis.
The CIR and ASIR per 100,000 were calculated
by the SCR.

RESULTS

Numbers and percentages

A total of 10,717 thyroid cancer cases (8,442
females and 2,275 males) were recorded in the
SCR reports from January 2001 to December
2016. In 2001, 325 thyroid cancer cases were
reported (254 females and 71 males) (Figure
1). The percentages of diagnosed thyroid cancer
cases for females and males in that year were

. Male
== Female

Year of diagnosis

Figure 1: Number of diagnosed cases per year by gender.
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Figure 2: Trends in the percentage of diagnosed thyroid cancer cases compared to other cancer types.
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Figure 3: Crude incidence rate of diagnosed thyroid cancer cases per year by gender.

9.3% and 2.5%, respectively, compared to all
other cancer types (Figure 2). The number of
thyroid cancer cases rose gradually from 2001
until 2016, when the number of thyroid cancer
cases peaked with 1076 cases (854 females and
222 males) (Figure 1). Furthermore, in 2016,
the proportions of thyroid cancer cases out of all
cancer types were 11.6% for females and 5.9%
for males (Figure 2).

Crude incidence rate

The CIR in male thyroid cancer cases fluctuated
between 0.8 and 2.2 in the period from 2011 to
2016. The peak CIR value of diagnosed thyroid
cancers in the males showed in 2016 (Figure
3). The CIR in female cases also fluctuated from
2001 to 2016 between 3.1 and 8.7 (Figure 3).
Merging the graphs of both genders illustrated
a rising trend from 2.0 in 2001 to 5.6 in 2016
(Figure 3).

Age-standardized incidence rate

Between 2001 and 2016, the ASIR of male thyroid
cancer cases fluctuated between 1.5 and 2.5,
with the peak ASIR reaching 2.7 in 2012 (Figure
4). Meanwhile, the ASIR of female thyroid cancer
cases in 2016 was almost double that in 2001.
Thus, the trend of overall ASIR for both genders
increased from 3.0 in 2001 to 5.7 in 2016 (Figure
4).

Age groups

The SCR reports calculated the distribution of
thyroid cancer cases by age group from 2001 to
2016. The groups were classified according to
the age ranges of 0-4, 5-9, 10-14, 15-19, 20-
24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54,
55-59, 60-64, 65-69, 70-74, and older than 75
years. In terms of the numbers and percentages
of thyroid cancer cases from 2001 to 2016, the
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Figure 4: Age-standardized incidence rate of diagnosed thyroid cancer cases per year by gender.
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Figure 5: Number of diagnosed thyroid cancer cases by age and gender.

least affected age group for both males and
females was 0-4 years, with 0.04% and 0.05%,
respectively (Figure 5).

In male diagnosed thyroid cancer cases, the
highest number of patients was in the age group
35-39 years (267 cases, 12%), followed by those
in the age group 30-34 years (236 cases, 10.5%)
and then 45-49 years (222 cases, 10%) (Figure
5). However, in female cases, the highest number
of cases was in the age group 35-39 years (1,144
cases, 13.5%), followed by those in the age group
30-34 years (1,108 cases, 13%) and then 40-44
years (980 cases, 12%) (Figure 5).

Regionally

The mean data of the ASIR and CIR of diagnosed
thyroid cancer cases for the period between
2001 and 2016 were calculated by the SCR
published reports. Therefore, the pattern of

thyroid cancer among the Saudi population has
been investigated using these data. The highest
number of thyroid cancer cases from 2001 to
2016 was in Riyadh region, with an average of
117.5 per year (Figure 6). The second region
with the highest number of cases was Makkabh,
with an average of 61.3 per year, followed by
Eastern Province with an average of 56 per year
(Figure 6). On the other hand, the regions with
the lowest reported cases of thyroid cancer were
Jouf, Baha, and Northern, with average cases of 5,
4, and 3.5 per year, respectively.

ASIR data

According to the ASIR data, there was a variation
in the mean ASIR of thyroid cancer cases in both
males and females through regions. In males,

Riyadh had the highest ASIR compared to all
other regions with an average of 3, followed
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Figure 6: Mean number of diagnosed thyroid cancer cases by region.
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Figure 7: Age-standardized incidence rate of diagnosed thyroid cancer cases per region.

by Eastern Province with a mean of 2.6 and Hail
region at 2.4 (Figure 7). However, Northern, Baha,
and Jazan regions recorded the lowest average
ASIR at 1.2, 0.8, and 0.6, respectively (Figure 7).

In females, the first three regions with the
highest average ASIR were Riyadh at 11, Eastern
at 8, and Tabuk at 7 (Figure 7). By contrast, the
last three provinces with the lowest average
ASIR were Madinah, Baha, and Jazan at 4.3, 4.1,
and 2.2, respectively (Figure 7).

CIR data

No big differences were found in the mean CIR of
male thyroid cancer cases between regions. The

mean CIR ranged between 0.5 in Jazan and 2.2 in
Riyadh (Figure 8).

The female data indicated that Riyadh was at the
top of the list of CIR with an average of 9.3 (Figure
8). The mean value of the CIR of other provinces
ranged between 6.2 in the Eastern Province and
3.3 in Madinah. Jazan was at the end of the list
with an average CIR of 1.8 (Figure 8).

Differences in CIR and ASIR

The differences in CIR and ASIR for the period
between 2001 and 2016 were calculated
according to the data from published SCRreports.
Furthermore, the pattern of thyroid cancer in
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Figure 8: Crude incidence rate of diagnosed thyroid cancer cases per region.

Table 1: Differences in the percentage, CIR, and ASIR of thyroid cancer cases among women in different regions of Saudi Arabia (2001-2016).

Regions % of thyroid cancer cases CIR per 100,000 women ASIR per 100,000 women
2016 2001 Diff. 2016 2001 Diff. 2016 2001 Diff.
Asir 129 14 -1.1 7.7 4.3 3.4 7.4 35 3.9
Baha 6.2 10 -3.8 2.6 1.9 0.7 2.2 1.7 0.5
Jazan 11.2 2.5 8.7* 3.9 1.5 2.4 4.1 0.9 3.2
Madinah 7.3 5.8 1.5 3.6 1.8 1.8 3.7 35 0.2
Hail 15.9 6.8 9.1* 9 2 7.0* 9.6 1.7 7.9%
Qassim 7.3 9.5 -2.2 4.9 2.5 2.4 5.5 3.1 2.4
Najran 14.8 4.5 10.3* 8.4 1 7.4% 9.9 1.2 8.7*
Jouf 12.9 4.5 8.4* 8.7 0.9 7.8*% 9.8 0.7 9.1*
Tabuk 20.5 23.8 -3.3 11.8 9 2.8 129 7.6 5.3
Northern Region 13.8 22 -8.2%* 5.6 5 0.6 5.7 6.9 -1.2%*
Riyadh 16.3 12.2 41 15.4 9.9 5.5 16.6 6.2 10.4*
Makkah 8.1 4.8 33 6.2 2.4 3.8 5.9 1.5 4.4
Eastern Province 8.8 8.3 0.5 8.6 33 53 9.6 5.5 4.1

*Noticeable increase compared to the value of other regions. **Noticeable decrease compared to the value of other regions.

CIR, crude incidence rate; ASIR, age-standardized incidence rate.

Table 2: Differences in the percentage, CIR, and ASIR of thyroid cancer cases among men in different regions of Saudi Arabia (2001-2016).

Regions % of thyroid cancer cases CIR per 100,000 men ASIR per 100,000 men

2016 2001 Diff. 2016 2001 Diff. 2016 2001 Diff.

Asir 1.6 1 0.6 0.9 0.5 0.4 1 0.3 0.7

Baha 2.4 0 2.4 1.1 0 11 1 0 1
Jazan 2 2.9 -0.9 0.5 ok 0.5 0.5 0.8 -0.3
Madinah 2.4 2.7 -0.3 1 0.7 0.3 1.2 0.7 0.5
Hail 7.6 6.7 0.9 2.3 2.4 -0.1 2.4 1.8 0.6
Qassim 5.8 1.1 4.7 2.6 ok 2.6 3.1 0.8 2.3
Najran 10.3 1.8 8.5% 4.1 1.8 2.3 4.8 0.6 4.2
Jouf 4.3 2.8 1.5 2.1 0.9 1.2 2.3 0.7 1.6
Tabuk 52 1.2 4 2.2 0.5 1.7 2.5 0.4 2.1
Ng;g;g;“ 3 0 3 14 0 1.4 14 0 1.4

Riyadh 5.1 2.6 2.5 3.4 2.5 0.9 4.4 1.4 3
Makkah 2.4 3 -0.6 1.4 19 -0.5 1.5 1 0.5
lf:(‘f‘f::e 42 21 2.1 2.9 o 2.9 34 1.7 1.7

*Noticeable increase compared to the value of other regions. **Data were missing in the Saudi Health Council (SHC) reports.

CIR, crude incidence rate; ASIR, age-standardized incidence rate.
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the Saudi population in different regions was
investigated (Tables 1 and Table 2). Najran
region had the greatest change in the rates of
thyroid cancer per 100,000 women (10.3%, 7.4
CIR, and 8.7 ASIR) compared to all other regions,
followed by Hail region with 9.1%, 7 CIR, and
7.9 ASIR (Table 1). However, Northern region
recorded an obvious decrease in the percentage
of female thyroid cancer cases. The rate of change
in these cases was -8.2%, and the CIR and ASIR
were -0.6 and -1.2, respectively (Table 1).

In terms of the rate of change in male thyroid
cancer cases, Najran was the only region that
had a noticeable change in percentage of cases
compared to other regions (8.5%, 2.3 CIR and
4.2 ASIR) (Table 2).

DISCUSSION

The epidemiological study of thyroid cancer
in populations helps to identify the patterns
of this disease and minimize its incidence.
Accordingly, this study was designed to evaluate
the incidence rate of thyroid cancer among the
Saudi population between 2001 and 2016 by
using reports from the SCR. It is obvious that
the incidence rate of thyroid cancer cases in
the population of Saudi Arabia roughly tripled
between 2001 and 2016. There are several
possible causes linked to the above outcomes.
The first reason for the increasing number of
diagnosed thyroid cancer cases is the rise in the
number of healthcare provider centers that are
equipped with advanced diagnostic techniques
and imaging. In 2002, the Saudi Ministry of Health
established the national health system to provide
comprehensive and integrated healthcare to the
population of Saudi Arabia. For this, the number
of government hospitals increased from 189 in
2002 to 287 in 2020 [9].

Another possible cause for the increase in thyroid
cancer incidence is iodine deficiency. Several
published studies have found a relationship
between iodine deficiency and a rise in the
number of diagnosed thyroid cancer cases [10-
12]. Although historical data on iodine deficiency
in Saudi Arabia are lacking, several papers have
shown that the Saudi population, particularly in
the southern provinces, has an iodine deficit [12-
15].

Rapid urbanization and modernization could
be another cause for the increasing cases of

thyroid cancer in the last decade. Fast economic
developmentisreflected inthe changinglifestyles
of the Saudi population. It is accompanied by
the consumption of junk foods, unhealthy diets,
sedentary lifestyles, and obesity [16], all of which
are considered as risk factors for thyroid cancer
[17-19].

Regarding the gender data, it is obvious that the
incidence of thyroid cancer in females is four
times higher than that in males. The ASIR of
female thyroid cancer cases increased sharply
at 15-19 years (beginning of the reproductive
age) and peaked at the starting age of the pre-
menopausal period (35-39 years). These
outcomes are consistent with other studies of
thyroid cancer that have focused on gender
differences [20-22]. The peak rates of female
thyroid cancer occurred in the pre-menopausal
period, which suggests that female sex hormones
have a role in increasing the incidence of thyroid
cancer. A connection also exists between breast
tumors and thyroid cancers. Several studies have
illustrated that people with a history of breast
cancer have a higher risk of developing thyroid
cancer [23,24] and those with a history of thyroid
cancer have an increased risk of developing
breast cancer [24,25]. Consequently, it has been
suggested that thyroid cancer and breast cancer,
which is a malignancy that responds to estrogen
hormone, might share some common causing
factors.

There was an obvious difference in the incidence
rate of thyroid cancer among Saudi females
compared to the international rate. According to
the most recent published report from the IARC
in 2020, the fifth most common cancer among
females around the world is thyroid cancer, with
an ASIR of 10.1 [1]. However, in Saudi Arabia,
thyroid canceris the second most common cancer
among females, with an ASIR of 8.9. This result
indicates that an etiological local factor might
play a role in this variation. Several studies have
linked vitamin D deficiency with cancers [26-
28], specifically thyroid carcinoma [29]. Thus,
vitamin D deficiency may play an important role
as a local risk factor that leads to an increase
in thyroid cancer incidence rate among Saudi
females compared to the global ratio. A recent
study about vitamin D deficiency in Saudi Arabia
suggested that more Saudi women are suffering
from vitamin D deficiency than men because of
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The current study observed the geographical
distribution and changes in the CIRs and ASIRs
of female thyroid cancer cases in different
regions for the period 2001 to 2016. The data
illustrated that the only Saudi region with a
noticeable rise in the rate of female thyroid
cancer was Najran. Meanwhile, Northern region
recorded an obvious decrease in the rate of
thyroid cancer among Saudi females. Although
published studies that discuss the pattern of
geographical distribution of thyroid cancer in
the Saudi population are scant, the present study
may generate a hypothesis about the potential
risk factors for thyroid cancer in regions of Saudi
Arabia.

CONCLUSION

Thyroid cancer is currently the second most
common cancer among females in Saudi Arabia.
The most common age group for both male and
female thyroid cancer cases is 35-39 years. The
incidence rate of thyroid cancer for both genders
increased from 2001 to 2016. The main reasons
for the upward trend of thyroid cancer in Saudi
Arabia are still unknown. However, many
etiological factors have been suggested for this
increase. Further clinical and epidemiological
studies need to be conducted to clarify the specific
causes that lead to the increase in incidence rate
of female thyroid cancer in different regions in
2016 compared to 2001.
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