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Abstract This study provides a descriptive epidemio-
logical data of thyroid cancer cases diagnosed from 2001 to
2008 among Saudi women, including the frequency and
percentage of cases, the crude incidence rate (CIR) and the
age-standardised incidence rate (ASIR) stratified by the
region and year of diagnosis. This is a retrospective
descriptive epidemiological analysis of all Saudi thyroid
cancer cases recorded in the Saudi Cancer Registry (SCR)
between January 2001 and December 2008. The statistical
analyses were applied using descriptive statistics with the
Statistical Package for the Social Sciences version 20.0. A
total of 2,930 cases were recorded in the SCR between
January 2001 and December 2008. The region of Riyadh in
Saudi Arabia had the highest overall ASIR at 9.43 per
100,000 women, followed by Tabuk at 7.11 and eastern
region at 6.5, while Jazan and Jouf had the lowest average
ASIRs at 1.97 and at 2.72, respectively. The region of
Qassim recorded the greatest changes of ASIR at 5.5 per
100,000 women from 2001 to 2008. There was a slight
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increase in the CIRs and ASIRs for thyroid cancer in Saudi
Arabia between 2001 and 2008. Riyadh, Tabuk and eastern
region were the highest overall ASIR in Saudi Arabia.
While, Jazan and Hail had the lowest rates. Finally, the
region of Qassim had the highest changes in CIR and ASIR
from 2001 to 2008. Further analytical studies are needed to
determine the potential risk factors of thyroid cancer dis-
ease among Saudi women.

Keywords Cancer epidemiology - Thyroid cancer - Saudi
Cancer Registry - Incidence rate - Age-standardised
incidence rate - Cancer statistics

Introduction

Thyroid malignancy is the most diagnosed cancer of
endocrine system, representing 2 % of all cancers world-
wide [1-3]. The incidence rates of thyroid cancer vary by
age, sex, geographic populations and ethnic groups [2]. It
accounts for approximately 1.9 % of all malignant cancers
in United States [4]. However, the incidence rate of thyroid
cancer is increasing significantly among women compared
to men, and nearly 2 out 3 cases are recorded in younger
persons aged <55 years old [5]. According to the American
Cancer Society, in 2013, an estimated 45,310 women will
be diagnosed with thyroid cancer in United States, and
1,040 is the expected number of deaths [5].

In Saudi Arabia, the International Agency for Research
on Cancer (IARC) estimated that the age-standardised
incidence rate (ASIR) for thyroid cancer was 5.5 per
100,000 women in 2008, and the age-standardised mor-
tality rate (ASMR) was 2.9 per 100,000 women [6]. Fur-
thermore, the registry of King Faisal Specialist Hospital
and Research Centre (2011) recorded 4,888 cases (6.7 %)
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of thyroid cancer admitted to the hospital during the years
1975-2011 [7]. In 2008, The Saudi Cancer Registry (SCR)
reported that cancer of thyroid ranked second in cancer
incidence among female population, and thirteenth among
male [8]. The age standardized incidence rate of thyroid
cancer in Saudi Arabia is slightly low in comparison with
some Arabian Gulf countries. For example, in 2008, the
reported ASIR for Qatar, Bahrain and Oman were higher
than Saudi Arabia, at 9.3, 7.4 and 5.7, respectively [6].
However, the main objectives of this study were to inves-
tigate and describe the distribution of thyroid cancer in
terms of the characteristics of person, place and time
among Saudi women [9].

Materials and Methods

We conducted a retrospective descriptive epidemiological
study of all Saudi women with thyroid cancer cases diag-
nosed between January 2001 and December 2008. The
analyses were limited to women because the incidence rate
of thyroid cancer is very high in Saudi women compared to
Saudi men. Therefore, we concentrated to describe the
pattern of the disease in Saudi female only. The source of
data for this study was made possible by the SCR, which is
a population-based registry established in 1994 through the
Ministry of Health in Saudi Arabia. The data cannot be
obtained directly from the SCR, except the published
reports. There were no available data from 1994 to 2000,
and the latest published report of SCR was in 2008.

Since 2001, the SCR has been providing reports on the
pattern of cancer in Saudi Arabia with a primary objective
of defining the population-based incidence of the disease.
Based on these data, there are currently comprehensive
reports for 13 administrative regions from 2001 to 2008
that discuss the frequency with percentage of cases, the
CIR and the ASIR, stratified by the provinces of Saudi
Arabia and the years of diagnosis. This study was con-
ducted using these reports to critically gather all of the
information from the SCR with the aim of presenting the
descriptive epidemiology of thyroid cancer in Saudi
Arabia.

For data analysis, we used the Statistical Package for the
Social Sciences version 20.0 (SPSS). The descriptive
analysis of the epidemiological data was performed by
calculating the averages for percentages, CIR and ASIR
stratified by the age group, region and year of diagnosis.
The percentage was calculated by adding the number of
cases of thyroid cancer and then dividing that number by
the total number of female cancer cases. Furthermore, the
age-standardised incidence rates per 100,000 women were
calculated by SCR, based on a (Segi) standard for World
populations who have an intermediate-age. This is a

particularly important direct age standardization when
making comparisons between different populations with
respect to the age structure [10, 11]. The direct age stan-
dardization is calculated by identifying the age-specific
incidence rate for each age group and multiply it to the
number of persons in each age group of the standard
population.

Results

A total of 2,930 cases were documented in the SCR
between January 2001 and December 2008. The frequency
of cases with thyroid cancer increased slightly from 2001
to 2008. In Fig. 1a, b it is shown that there were 254 cases
in 2001 (9.3, 95 % CI 5.3-13.3 %) of female cancer cases.
This figure rose to 343 by 2003, representing an increase of
1.2 %, this was the highest percentage stated by the SCR
(2003). From 2005 to 2008, the number of thyroid cancer
cases remained slightly high and the percentages were
fluctuated between 9.4 and 10.3 %, respectively.

The number and percentage of thyroid cancer cases
between 2001 and 2008, stratified by age group, was cal-
culated from the SCR (Table 1) and (Fig. 1c, d). The age
groups reported correspond to 00-14, 15-29, 30-44,
45-59, 60-74, and over the age of 75 years. According to
the overall numbers and percentages from 2001 to 2008,
the age groups that recorded the highest affected by thyroid
cancer were very young women aged 30-44 years, with an
average 138 cases representing 37 % of the total number of
thyroid cancer cases, followed by those aged 15-29 years,
with overall 97 cases representing 27 %. Alternatively, the
older groups aged 45-59, 60-74 and over 75 years,
recorded the lowest overall numbers and percentages, with
<75 cases representing 20 % of the total number of thyroid
cancer cases.

The CIRs stratified by the year of diagnosis from 2001
to 2008 per 100,000 women indicate a steady increase of
thyroid cancer among women in Saudi Arabia. According
to Table 2 and Fig. 2a, a CIR of 3.2 (95 % CI 1.91-4.49)
per 100,000 women was estimated in 2001, and a CIR of
5.3 (95 % CI4.23-6.37) per 100,000 women was estimated
in 2008. However, in 2007, the CIR of 54 (95 % CI
3.96-6.84) per 100,000 women was the highest rate
recorded by SCR.

The overall CIR of thyroid cancer stratified by the
region of Saudi Arabia from 2001 to 2008 per 100,000
women was calculated from the SCR, as shown in Table 3
and Fig. 2b. The region of Riyadh in Saudi Arabia had the
highest overall CIR for thyroid cancer at 6.78 (95 % CI
5.76-7.80) per 100,000 women, followed by Tabuk at 5.0
(95 % CI 3.38-6.61) and eastern region at 4.73 (95 % CI
3.78-5.68). Furthermore, Jazan (95 % CI 1.0-2.0), Jouf
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Fig. 1 a, b Number and percentage of thyroid cancer cases among Saudi women from 2001 to 2008. ¢, d Overall number and percentage of
thyroid cancer cases distribution by age group among Saudi women from 2001 to 2008

Table 1 Thyroid cancer cases distribution by age group among women in Saudi Arabia from 2001 to 2008

Years Age group of thyroid cancer

0-14 15-29 3044 45-59 60-74 >75 Total

No. % No. %o No. % No. %o No. % No. % Total % of total
2001 2 1 78 31 83 32 53 21 24 9 14 6 254 9.3
2002 3 1 80 31 92 36 48 19 23 9 9 4 255 8.7
2003 7 1 97 28 115 34 70 20 41 12 13 4 343 10.5
2004 8 2 87 26 127 39 59 18 36 11 11 3 328 9.4
2005 5 1 111 29 135 36 76 20 42 11 11 3 380 9.9
2006 7 2 104 25 162 38 87 21 31 7 14 3 424 10.2
2007 6 1 118 25 195 41 98 21 42 9 12 3 471 9.9
2008 4 1 98 21 194 41 109 23 51 11 19 4 475 10.3
Average 5 1 97 27 138 37 75 20 36 10 13 4 366 10

(95 % CI 0.68-2.53), and Najran (95 % CI 1.35-3.80) had
the lowest average CIRs for thyroid cancer among Saudi
women at 1.51, 1.61, and 2.57, respectively.

The ASIR of thyroid cancer stratified by the year of
diagnosis in Saudi Arabia, from 2001 to 2008 per 100,000
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women, was calculated from the SCR (Table 2) and
(Fig. 2c). There was a slight increase in the cases of thyroid
cancer diagnosed between 2001 and 2008, with the highest
ASIR of 6.8 recorded in 2008 (95 % CI 5.23-8.37),
according to reports released by the SCR. Similarly, it is
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Table 2 Confidence interval for %, CIR and ASIR of thyroid cancer
cases among women in Saudi Arabia from 2001 to 2008

Years % of thyroid CIR per ASIR per

cancer cases 100,000/years 100,000/years

% 95 % CI CIR 95% CI ASIR 95 % CI
2001 93 53-133 32 191449 44 2.63-6.17
2002 8.7 5.75-11.65 32 222418 39 2.6-5.2
2003 10.5 7.93-13.07 43 3.31-529 5.7 4.09-7.31
2004 94 7.58-11.22 4.0 3.06494 53 3.98-6.62
2005 9.9 6.23-13.57 4.5 3.24-576 6.0 4.55-7.45
2006 10.2  82-122 49 3.67-6.13 6.5 4.86-8.14
2007 9.9 7.56-12.24 54 3.96-6.84 6.6 4.97-8.41
2008 103 8.77-11.83 53 4.23-637 6.8 5.23-8.37
Overall 9.8 7.2-124 44 3255 57 4.1-7.2

There were no significant differences between the years of diagnosis
P > 0.05 as shown in bold

shown in Table 3 and Fig. 2d, that the region of Riyadh
was the highest overall ASIR for thyroid cancer at 9.43

(95 % CI 8.25-10.62) per 100,000 women, followed by
Tabuk at 7.11 (95 % CI 5.18-9.03) and eastern region at
6.5 (95 % CI 5.25-7.75). Alternatively, Jazan (95 % CI
1.30-2.64), and Jouf (95 % CI 0.47-4.97) had the lowest
average ASIRs for thyroid cancer among Saudi women at
1.97 and 2.72, respectively.

Finally, the differences in the CIR and ASIR between
2001 and 2008 were calculated from the data published by
the SCR, and investigated the pattern of thyroid cancer
among Saudi women in different regions (Table 4). The
greatest changes in percentages and rates were observed
only in the region of Qassim (9.5 %, 5.6 CIR 5.5 ASIR). It
means that the percentage of thyroid cancer cases among
Saudi women in the region of Qassim, increased signifi-
cantly by 9.5 % from 2001 to 2008. Furthermore, the CIR
and ASIR increased by 5.6 and 5.5 cases per 100,000
women, respectively. However, the CIR and ASIR for all
regions, with the exception of Qassim, were not statisti-
cally significant (P > 0.05) compared between the year of
2001 and 2008.

Fig. 2 a The crude incidence rate of thyroid cancer cases among
Saudi women from 2001 to 2008. b Overall crude incidence rate of
thyroid cancer cases distribution by region among Saudi women from
2001 to 2008. ¢ The age-standardised incidence rate of thyroid cancer

cases among Saudi women from 2001 to 2008. d Overall age-
standardised incidence rate of thyroid cancer cases distribution by
region among Saudi women from 2001 to 2008
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Table 3 Confidence interval

Regions Overall % of thyroid cancer Overall CIR per 100,000  Overall ASIR per 100,000
for overall %, CIR and ASIR of cases women women
thyroid cancer cases among
women in different regions of % 95 % CI CIR 95 % CI ASIR 95 % CI
Saudi Arabia from 2001 to 2008
Asir 10.9 9.69-12.22 3.76 3.26-4.26 4.92 4.32-5.52
Baha 9.27 7.01-11.54 3.07 2.10-4.04 3.73 2.61-4.86
Jazan 5.95 3.77-8.12 1.51 1.0-2.02 1.97 1.30-2.64
Madinah 6.92 5.52-8.32 2.5 1.80-3.19 331 2.43-4.18
Hail 11.28 9.13-13.44 3.58 2.47-4.69 4.61 3.13-6.09
Qassim 11.61 8.21-15.01 4.35 2.40-6.29 5.60 3.39-7.80
Riyadh 12.36 10.94-13.78 6.78 5.76-7.80 9.43 8.25-10.62
Makkah 7.37 6.23-8.51 3.62 2.56-4.68 4.62 3.62-5.62
Najran 8.98 4.58-13.38 2.57 1.35-3.80 3.55 1.35-5.75
Jouf 5.17 2.65-7.70 1.61 0.68-2.53 2.72 0.47-4.97
There were no significant Tabuk 13.86 8.79-18.92 5.0 3.38-6.61 7.11 5.18-9.03
differences between the regions Eastern region 9.23 6.26-10.20 4.73 3.78-5.68 6.5 5.25-7.75
of Saudi Arabia P > 0.05 as Northern region 12.97 5.18-20.77 3.87 1.88-5.86 531 3.05-7.57

shown in bold

Table 4 The differences in the percentage, CIR and ASIR of thyroid cancer cases among women in different regions of Saudi Arabia between

2001 and 2008

Regions % of thyroid cancer cases CIR per 100,000 women ASIR per 100,000 women
2008 2001 Difference P value 2008 2001 Difference P value 2008 2001 Difference P value

Asir 114 14 -2.6 0.6 4.7 35 1.2 0.7 6.0 4.3 1.7 0.7
Baha 11.8 10 1.8 0.7 4.4 1.7 2.7 0.3 4.8 1.9 29 0.3
Jazan 4.7 2.5 2.2 0.4 1.3 1.5 -0.2 0.9 1.5 1.8 -0.3 0.9
Madinah 8.4 5.8 2.6 0.5 3.7 1.5 2.2 0.3 4.7 1.8 2.9 0.3
Hail 12.2 6.8 5.4 0.2 44 1.7 2.7 0.3 5.0 2.0 3.0 0.3
Qassim 19.0 9.5 9.5 0.03* 8.1 2.5 5.6 0.04* 9.8 4.3 5.5 0.05%*
Riyadh 10.5 12.2 -1.7 0.7 6.6 6.2 04 0.9 9.1 9.9 -0.8 0.9
Makkah 9.0 4.8 4.2 0.3 5.1 1.5 3.6 0.2 5.8 2.4 34 0.2
Najran 104 4.5 59 0.1 3.6 1.2 24 0.3 4.8 1.0 38 0.3
Jouf 6.3 4.5 1.8 0.6 2.4 0.7 1.7 0.3 2.8 0.9 1.9 0.3
Tabuk 11.0 238 -—12.8 0.07 44 7.6 -3.2 0.4 7.4 9.0 -1.6 0.3
Eastern region 10.9 8.3 2.6 0.6 6.6 33 33 0.3 9.6 4.9 4.7 04
Northern region  11.1 220  —10.9 0.06 4.6 5.0 -04 0.9 8.4 5.8 2.6 0.8

The differences in the percentage, CIR and ASIR of thyroid cancer cases among Saudi women, from 2001 and 2008, were statistically significant

in the region of Qassim as indicated by asterisks

Discussion

The incidence rate of thyroid cancer cases among Saudi
female is a big point of concern for government and pop-
ulation. In this study we concentrated on the CIR and ASIR
of thyroid cancer in Saudi Arabia during the year
2001-2008. Notably, our study is considered the first
descriptive epidemiology of thyroid cancer among women
in different regions of Saudi Arabia. It describes the pattern
and trend of the disease during the years 2001-2008. In
addition, this study provides an important description for
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the actual trend, approving the significance of the disease.
Our results indicate that the region of Riyadh, Tabuk and
eastern region have the highest overall ASIRs for thyroid
cancer among women in Saudi Arabia. While, the regions
of Jazan and Jouf have the lowest overall ASIRs of thyroid
cancer among women in Saudi Arabia during 2001-2008.
In addition, the most affected age groups by thyroid cancer
in different regions of Saudi Arabia, were younger women
aged 15-29 and 30-44 years.

In this study, we have observed the changes in the per-
centage, CIR and the ASIR of thyroid cancer among women
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in different regions of Saudi Arabia from 2001 to 2008. The
region of Qassim had the highest differences in the CIRs and
ASIRs of thyroid cancer during the years 2001 and 2008, the
changes were above the predicted values of rates during the
years 2001-2008. However, the likely explanation for these
differences in rates suggest that the region of Qassim is
affected more by thyroid cancer over an 8-year period
(2001-2008), and the probable reasons for the observed
increase in incidence may have been due primarily to
changes in the procedures and methods for identifying and
diagnosing thyroid cancer. Although the down-trending
rates recorded in Tabuk during the years 2001-2008, the
overall CIR and ASIR still very high in that region compared
to other different provinces of Saudi Arabia (Table 4), the
probable explanation for the down-tending rates in Tabuk
include the lack of screening programs for early detection of
the thyroid cancer among women. Therefore, there are no
screening programs for thyroid cancer and most of cases are
identified in the last stage of cancer disease.

Despite the shortage of published information about
geographic and time distribution of thyroid cancer among
women in Saudi Arabia, except the SCR reports, we intend to
discover the real pattern and trend of thyroid cancer among
Saudi women, in different regions during the years
2001-2008. Therefore, the findings of our study are very
significant to the researchers and decision makers in the field
of medicine and health care administrations in Saudi Arabia,
through support them with epidemiological descriptive
results for the actual situation of thyroid cancer among
women in different provinces of Saudi Arabia. Therefore,
these outcomes will build a good indicators for generating
hypotheses about the potential risk factors of thyroid cancer
in the highest affected regions of Saudi Arabia, by con-
ducting analytic epidemiologic studies that identify the
relationships between the exposure and disease.

Conclusion

The epidemiological analysis of the reports registered by
the Saudi Cancer Registry from 2001 to 2008, revealed that

the CIR and ASIR of thyroid cancer among Saudi women
are increasing slightly. The regions of Riyadh, Tabuk and
eastern region had the highest overall CIRs and ASIRs in
Saudi Arabia. While, Jazan and Hail recorded the lowest
rates. As mentioned earlier, the region of Qassim docu-
mented the greatest differences in the CIR and ASIR of
thyroid cancer among Saudi women from 2001 to 2008.
However, further analytical studies might be conducted to
explore the potential risk factors of thyroid cancer among
Saudi women.
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