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Abstract
Cancer is the most common malignant tumor of the endocrine glands and comprises 1% of all malignant cancers and its 
incidence is still increasing. No comprehensive study summarizing the results of these studies was found. Therefore, this 
study aimed to determine the prevalence of thyroid cancer in Iran in a systematic review and meta-analysis. In this review, 
studies were extracted by searching the national and international databases of SID, MagIran, IranMedex, IranDoc, and 
Google Scholar, Cochrane, Embase, ScienceDirect, Scopus, PubMed, and Web of Science (WoS) from 1997 to September 
2019. Simple random effects model was used for data analysis and heterogeneity of studies was investigated with I2 index. 
Data were analyzed using Comprehensive Meta-Analysis (version 2) software. In 28 reviewed articles, the prevalence of 
thyroid cancer in Iran was reported to be 3.5% with a sample size of 100,869 (95% CI: 2.7–4.4%). Regarding heterogeneity 
on the basis of meta-regression, there was no significant difference between the effect of the year of study (P = 0.531) and 
sample size (P = 0.864) and the prevalence of thyroid cancer in Iran. The results of this study indicated that the prevalence 
of thyroid cancer is high in Iran. Therefore, appropriate strategies should be put in place by providing feedback to hospitals 
in order to improve the aforementioned situation, and troubleshoot and monitor at all levels.
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Background

Thyroid cancer is the most common form of endocrine 
cancers, which accounts for about 1% of malignant cancers 
(about 0.5% of men’s cancers and 1.5% of women’s cancers) 
and its incidence continues to increase [1, 2]. Thyroid cancer 
includes papillary (75–85%), follicular (10–20%), medullary 
(5%), and anaplastic (less than 5%) cancers [3].

Anaplastic thyroid cancer (ATC) is one of the most inva-
sive types of clinical epithelial tumors and one of the most 
deadly human tumors. This type of cancer accounts for less 
than 5% of clinical thyroid cancers and more than half of all 
thyroid cancers with a death rate of 90% of patients, and the 
median survival of patients is about 6 months after diagno-
sis. It affects the elderly with an average age of 60 years, 
most of whom are women [4]. Recent advances in under-
standing the genetic and molecular pathogenesis of thyroid 
cancer have increased patients’ hope for treatment [5].

In a study conducted in the Cancer Institute of Iran, the 
prevalence of thyroid cancer was 76.1% of all endocrine 
cancers [6–9], of which 28.6% was diagnosed after metas-
tasis [10–12]. The incidence rate of thyroid cancer has 
increased faster than any other malignancy in recent years, 
and increased incidence has been seen in both sexes and 
across races [13–17]. Given the influence of various factors 
on thyroid prevalence and the lack of general statistics on 
this issue throughout Iran, we decided to review the studies 
conducted in this area and to statistically analyze the results 
of these studies in order to compile an overall statistics on 
the prevalence of thyroid cancer in Iran and open a window 
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Fig. 1   Funnel plot of the results 
of the prevalence of thyroid 
cancer in Iran

Fig. 2   Flow diagram of study 
selection
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Table 1   Characteristic of included studies, prevalence of thyroid cancer

Author, year, 
reference

Mean age (years) City Sample size Sample size 
(male)

Sample size 
(female)

Prevalence % Preva-
lence 
(male)

Prevalence 
(female)

Quality

Moayeri, 2001, 
[19]

10.9 Tehran 148 92 56 1.4 - - High

Safavi, 2016, [20] 45 Tehran 438 - - 3.2 - - High
Zekoi, 2006, [21] 47.5 Khorasan 180 108 72 1.1 - - Medium
Shahbazi, 1998, 

[22]
51.14 Shahrekord 50 - - 2.0 - - High

Shahbazi, 1999, 
[22]

- Shahrekord 59 - - 5.1 - - High

Shahbazi, 2000, 
[22]

- Shahrekord 76 - - 5.3 - - High

Shahbazi, 2001, 
[22]

- Shahrekord 79 - - 3.8 - - High

Shahbazi, 2002, 
[22]

- Shahrekord 98 - - 9.2 - - High

Mohaghegh, 2006, 
[23]

- Markazi 634 375 259 3.8 4 20 High

Mohaghegh, 2005, 
[23]

57.3 Markazi 634 375 259 6.3 10 30 High

Mohaghegh, 2004, 
[23]

- Markazi 634 375 259 5.0 8 24 High

Mohaghegh, 2003, 
[23]

- Markazi 634 375 259 6.3 14 26 High

Mohaghegh, 2002, 
[23]

- Markazi 634 375 259 2.7 4 13 High

Mohaghegh, 2001, 
[23]

60.9 Markazi 634 375 259 2.7 4 13 High

Shahesmaeili, 
2014, [24]

60 Kerman 2838 1544 1294 9.2 142 119 High

Roshani, 2016, 
[25]

68 Iranian elderly 75,500 40,241 35,259 4.4 - - Medium

[26] - Kashan 130 112 18 9.2 2 10 High
Talaeizadeh, 2005, 

[27]
- Ahvaz 100 8 92 18 - - High

Hajivandi, 2005, 
[28]

- Bushehr 1503 646 857 6.1 48 44 Medium

Haghpanah1, 
2006, [29]

- Kerman 319 167 152 1.9 2 4 High

Haghpanah2, 
2006, [29]

- Mazandaran 319 167 152 1.6 2 3 High

Haghpanah3, 
2006, [29]

- Gilan 319 167 152 1.3 1 3 High

Haghpanah4, 
2006, [29]

- Golestan 319 167 152 0.9 1 2 High

Ahmadi, 2010, 
[30]

- Southwest 2918 1735 1183 1.7 - - High

Ahmadi, 2011, 
[30]

- Southwest 2918 1735 1183 1.9 - - High

Ahmadi, 2012, 
[30]

- Southwest 2918 1735 1183 1.6 - - High

Ahmadi, 2013, 
[30]

- Southwest 2918 1735 1183 1.4 - - High

Ahmadi, 2014, 
[30]

- Southwest 2918 1735 1183 2.3 - - High
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into more precise planning to decrease the complications of 
thyroid cancer.

Methods

In this systematic review and meta-analysis, the prevalence 
of thyroid cancer in Iran was investigated based on the stud-
ies conducted in this area with no time limit (until September 
2019). To this end, articles published in the national data-
bases of SID, MagIran, IranMedex, and IranDoc, and inter-
national databases of Google Scholar, Cochrane, Embase, 
ScienceDirect, Scopus, PubMed, and Web of Science (WoS) 
were searched using Persian and English keywords such as 
Prevalence, Cancer, Thyroid, and Iran.

The criteria for selecting the studies were being observa-
tional (non-interventional studies) and full text availability. 
For more information, the reference section of the reviewed 
articles was also reviewed for access to other articles.

Selection of Studies

Initially, all articles referred to the prevalence of thyroid can-
cer in Iran were collected by researchers and accepted based 
on the inclusion and exclusion criteria. Exclusion criteria 

included unrelated cases, case reports, interventional studies, 
duplicate studies, unclear methodology, and full text unavail-
ability. In order to reduce bias, the articles were searched 
independently by two researchers, and if they disagreed on 
an article, it was judged by the group supervisor. A total 
of 34 studies entered the third stage, qualitative evaluation.

Qualitative Evaluation of the Studies

The quality of the articles was evaluated based on the 
selected and related items of the STROBE checklist with 
22 items that were measurable in this study (study design, 
background and literature review, place and time of study, 
outcome, inclusion criteria, sample size, and statistical anal-
ysis (and mentioned in the previous studies as well. Articles 
referring to 6 to 7 criteria were considered high-quality arti-
cles, and articles that did not mention 2 items and more than 
2 items from the seven items were considered moderate- and 
low-methodological-quality articles, respectively [18].

Statistical Analysis

In order to evaluate the heterogeneity of the selected stud-
ies, the Egger test at significance level of 0.05 was used 
to investigate the publication bias, and with regard to the 

Fig. 3   Prevalence of thyroid 
cancer and 95% confidence 
interval in Iran. The midpoint 
of each line segment shows the 
prevalence of thyroid cancer 
in each study, and the diamond 
figure shows the prevalence of 
thyroid cancer in Iran for the all 
studies
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high volume of samples entered into the study, the Begg 
and Mazumdar test at the significant level of 0.1 and its 
corresponding Funnel plot were also used. Sensitivity analy-
sis was used to evaluate the effect of individual studies on 
the final result. Meta-regression was used to investigate the 
relationship between the prevalence of thyroid cancer and 
the year of the study and sample size. Data were analyzed 
using Comprehensive Meta-Analysis (version 2) software. 
For geographical study of the prevalence of thyroid cancer 
in Iran, the information extracted from the meta-analysis 
was entered into Arc map (ArcGIS 10.3) software and the 
prevalence of thyroid cancer in Iran was reported using maps 
drawn by the software.

Results

The possibility of publication bias in results was evaluated 
by the Funnel plot and the Egger test (Fig. 1) which showed 
that the dissemination bias was not statistically significant 
(0.256). Also, the results of the Begg and Mazumdar test at 
the significant level of 0.1 indicated no publication bias in 
the present study (P = 0.678).

In this study, all studies regarding the prevalence of thy-
roid cancer in Iran were systematically reviewed according 
to PRISMA guidelines with no time limitation. In the initial 
search, 600 articles were identified that eventually 28 studies 

Fig. 4   Overall prevalence o of thyroid cancer in Iran based on ArcGIS 10.3 by geographical areas (the figure was drawn by the software and was 
not extracted from another source)
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published from 1997 to September 2019 entered the final 
analysis (Fig. 2).

Based on the results of the (I2: 94.4) test and due to the 
heterogeneity of the selected studies, the random effects 
model was used to combine the studies and for the joint 
prevalence estimation. The total sample size was 100,869 
individuals with the mean age of sample in each study. 
The specifications of the selected articles are presented in 
Table 1. The lowest and highest sample sizes were related 
to the studies by Shahbazi et al. (50 individuals) [22] and 
Roshani et al. (75,500 individuals) [25], respectively, and 
the highest and lowest prevalence of thyroid cancer in 

Iran were associated with the studies by Talaeizadeh et al. 
[27] and Haghpanah et al. [29], respectively. According 
to the results of this study, the overall prevalence of thy-
roid cancer in Iran was 3.5% (95% CI: 2.7–4.4%) (Fig. 3). 
Prevalence of thyroid cancer in Iran was reported based 
on different geographical areas in Iran and according to 
the Geographical Information System (GIS) (Fig. 4) and 
by hot dots in different provinces (Fig. 5). Accordingly, it 
reports a higher prevalence of thyroid cancer in the West 
as well as in central Iran.

Sensitivity analysis was performed based on Fig. 4 to 
ensure the stability of the study results, and after removing 

Fig. 5   Overall prevalence of thyroid cancer in Iran based on the Arc Map by using hot dots (the figure was drawn by the software and was not 
extracted from another source)
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any of the results of the included studies, the overall result 
of meta-analysis did not change (Fig. 6).

The relationship between the year of study (P = 0.531) 
and sample size (P = 0.864) and the prevalence of thyroid 

cancer in Iran was evaluated using meta-regression. There 
was no significant difference between the prevalence of thy-
roid cancer and the two abovementioned items (Figs. 7 and 
8).

Fig. 6   Results of sensitivity 
analysis

Fig. 7   Meta-regression of the 
relationship between the sample 
size and the prevalence of thy-
roid cancer in Iran
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Discussion

According to studies conducted in Southwest Asian coun-
tries, the prevalence of thyroid cancer is reported to be 1.1 
to 3.5% in men and 2.6 to 12.1% in women [31]. Given the 
incidence rate of 3.5% in this study, it seems that our country 
is located in the middle of the areas with maximum preva-
lence and minimum prevalence.

Thyroid cancer is of medium importance but is recog-
nized as the second most common cancer in women in 
Southwest Asia countries. Since there is no population-
based thyroid cancer screening program in most Asian 
countries, most patients have advanced thyroid cancer. Most 
Asian countries are low- and middle-income countries with 
limited access to effective care. Due to late diagnosis and 
inadequate access to care, survival of people with thyroid 
cancer in Asia is lower than in Western countries. Improve-
ment of thyroid cancer in most Asian countries remains a 
challenge that can be addressed by the cooperation of vari-
ous sectors, including public and private sectors [31].

In our study, thyroid cancer was less prevalent in individ-
uals under 14 years of age [19], and the highest prevalence 
of thyroid cancer was associated with Talaeizadeh et al.’s 
study with an average age of 45 years [27]. In most studies 
in Iran, the mean age for both sexes is included in the age 
group of 50–40 years [20–22 and 27]. In a study carried out 
by Larijani et al. (1998–2001) in all provinces of Iran, the 
highest incidence rate was in the age group of 45–55 years 
for women and 55–65 years for men, and the incidence rate 
had increased in both sexes after 65 years of age [31–33]. In 
Saudi Arabia, the highest incidence rate of thyroid cancer 
was reported in women aged 30–39 years, which is signifi-
cantly different from the results of the present study [32].

The National Cancer Registry System of Iran, the site for 
collecting and analyzing cancer information, is the center for 

disease management and it receives data on cancer patients 
through the city and province health centers. In recent years, 
the National Cancer Registry System in Iran has faced many 
difficulties in collecting information and data from cancer 
patients, such that the center for disease management in those 
years has not been able to provide accurate statistics on the 
incidence of cancer in the country. But the cancer registry has 
worked well in recent years and believes that on average, up 
to 80% of cancers in the country are registered today. The 
data recorded in the Hospital-based Cancer Registry system of 
Iran are incomplete and more limited to individual character-
istics and tumor identification. Therefore, it is recommended 
to conduct necessary research in order to provide a proper 
registration system so that with the use of more accurate and 
complete information, more effective steps can be taken to 
better understand the disease, to identify the factors affecting 
the disease, and to reduce the mortality [33].

Conclusion

The results of this study showed that the prevalence of 
thyroid cancer in Iran is high. Therefore, appropriate strat-
egies should be put in place by providing feedback to hos-
pitals in order to improve the aforementioned situation, 
and troubleshoot and monitor at all levels.
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