
Research Article
National and Subnational Cancer Incidence for 22 Cancer Groups,
2000 to 2016: A Study Based on Cancer Registration Data of Iran

Javad Khanali and Ali-Asghar Kolahi

Social Determinants of Health Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Correspondence should be addressed to Ali-Asghar Kolahi; a.kolahi@sbmu.ac.ir

Received 13 October 2020; Revised 10 May 2021; Accepted 29 June 2021; Published 13 July 2021

Academic Editor: Eleanor Kane

Copyright © 2021 Javad Khanali and Ali-Asghar Kolahi. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work
is properly cited.

Background. Cancer is an increasing public health concern, and detailed knowledge of the cancer incidence is required for
developing effective cancer control plans. The objective of this study is to present the cancer incidence of 22 cancer groups in
Iran and all 31 provinces of the country from 2000 to 2016, for both sexes across different age groups. Method. To study the
national and provincial cancer incidence in Iran, we extracted data from the Cancer Project, which collects the Iranian cancer
registry data and visualizes it in the VIZIT data visualization system. The methodology and statistical analysis that is used in
this study follow the cancer project study protocol. Joinpoint analysis was performed to calculate the average annual percent
change of the crude rates and age-standardized rates from 2000 to 2016. Results. Cancer incidence was 126,982 patients in 2016,
and the crude rate (CR) of cancer in both sexes and all ages was 155 per 100,000 people. Cancer incidence approximately
doubled between 2000 and 2016; however, the age-standardized rate (ASR) had a less drastic increase. The most incident
cancers in 2016 were breast, skin, and colorectal cancers; however, the ranking of cancer groups by incidence was different in
different age and sex groups and provinces. Some cancers exhibited a unique distribution pattern in the country with high-
incidence local areas. Discussion. The study showed that cancer incidence, crude rate, and age-standardized rate (ASR) in Iran
had increased in 2000-2016 with vast heterogeneity by cancer type, province, and sex. Moreover, it was shown that the crude
rate of cancer in Iran was much less than the global cancer crude rate. Providing such data helps to allocate resources and
develop effective national cancer control plans appropriately.

1. Introduction

Cancer is an increasing public health concern [1]. Cancer
incidence was 17.2 million patients worldwide in 2016, which
shows a 28% rise since 2006. Cancer also imposed 213.2 mil-
lion disability-adjusted life years (DALYs) on public health in
the same year [2]. Moreover, it is estimated that global health
will face 21.6 million patients a year by 2030 [3]. The increas-
ing trend due to cancer will pose a threat to human develop-
ment, necessitating developing action plans and political
commitments to improve cancer control.

Quantitative assessment of the epidemiological measures
on cancer would be mandatory for developing effective can-
cer control plans [4]. Providing such measures are more crit-
ical for developing countries like Iran that are facing many
challenges in cancer management, such as rapid socioeco-

nomic development and a growing and aging population
[5–7]. Epidemiological measures on cancer are best provided
by cancer registries; however, the pace of development of
cancer registries is slow, and high-quality cancer data is not
adequately available in many developing countries due to
lack of human and financial resources [5]. A national
pathology-based cancer registry program has been launched
in Iran since 2000 by the ministry of health, covering all the
31 provinces of the country [8]. Although the overall com-
pleteness of the Iran cancer registry program is estimated
between 60 and 75 percent, which is not ideal, it is a guide
for Iranian policymakers to make more informed decisions
about cancer control [7, 9–11].

Cancer incidence is an important epidemiological mea-
sure that could be used to estimate the overall effectiveness
of health programs and required investment for cancer
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control. However, there is only a little published information
regarding cancer incidence in Iran [7, 12]. The objective of
this study is to present the cancer incidence of specified 22
cancer groups in Iran in all 31 provinces of the country from
2000 to 2016 for both sexes and across all age groups. Herein,
we reanalyzed the existing data of the cancer registration pro-
gram of Iran and implemented data presentation methods
used by the Global Burden of Disease (GBD) [2, 4, 13].

2. Material and Methods

2.1. Data source. To study Iran’s national and provincial can-
cer incidence, we extracted data from the Cancer Project,
which collects the Iranian cancer registry data and visualizes
it in the VIZIT data visualization system [14]. The national
cancer registry data is collected from pathology centers, hos-
pitals, and death registries [15]. The main data that is
obtained from each cancer case include identification charac-
teristics, age, gender, place of residence, codes of diagnosed
cancer, and year of initial diagnosis [15]. Since the first avail-
able published report of the cancer registry in Iran dates back
to 2000 [16], we limited the study period to the years 2000 to
2016.

The number of cancer incidence cases at the global level
and in each sociodemographic index (SDI) quintile was
extracted from the supplemental content of the 2016 Global
Burden of Disease Study [2]. SDI is a composite measure of
development status, which is strongly correlated with health
outcomes. The index is a geometric mean of the income per
capita, average educational attainment, and fertility rates of
specified regions [17].

2.2. Definition. Classification of the cancer types was defined by
the International Statistical Classification of Diseases and
Related Health Problem 10th Revision (ICD-10). Twenty-two
cancer groups were included in the study, and eTable 1
represents specified ICD-10 codes allocated to each group.
The classification of cancer groups in VIZIT and the 2016
GBD study was matched with the defined cancer groups of
our study.

2.3. Statistical analysis. The methodology and statistical anal-
ysis that is used in this study for calculating cancer incidence,
crude rate (CR), and age-standardized rate (ASR) follow the
cancer project study protocol [18, 19]. This project was
designed to estimate cancer incidence in Iran and provides
data on cancer incidence, crude rate, and age-standardized
rate for 70 subtypes of cancer in different age groups from
1990 to 2016 [19]. For calculating the age-standardized rate,
the direct method of standardization was implemented, and
the population of Iran in 2016 was used as the standard pop-
ulation. Joinpoint analysis was performed using Joinpoint
Trend Analysis Software (Version 4.9.0.0) to calculate the
average annual percent change of crude rate and age-
standardized rate for each cancer group from 2000 to 2016.

3. Results

3.1. National Cancer Incidence. The incidence of cancer was
126,982 patients, and the crude rate (CR) for both sexes

was 155 per 100,000 people in 2016 (Table 1). The most com-
mon cancer groups in both sexes combined were breast
(14568 cases), skin (11712 cases), and colorectal cancers
(11422 cases) (Table 1). In women, breast cancer was by far
the most common cancer (14217 cases) and accounted for
22% of all cancer cases. Colorectal (5717 cases) and skin can-
cers (5354 cases) were the second and third most common
cancers in women, respectively. In men, the most common
cancers were prostate (7963 cases), skin (6357 cases), and
stomach cancers (5477 cases), which altogether accounted
for 30% of all cancer cases.

Cancer incidence approximately doubled between 2000
and 2016, and an increase in the number of incident cases
occurred in all cancer groups except esophageal cancer.
The average annual percent change of the crude rate
(CR) was significantly positive in both sexes for 14 out
of 21 specified cancer groups. Stomach cancer was the
only cancer with a different trend of CR in women and
men, which was increasing for women but decreasing in
men (Table 1). The annual percent change in both CR
and ASR was higher in women than men (Tables 1 and
2). The age-standardized rate (ASR) also increased from
146.4 per 100,000 in 2000 to 155 per 100,000 in 2016.
The ASR of cancer in women had an increasing trend in
26 provinces, while in men, only 16 provinces showed
an increased ASR (Table 2). Markazi, Hormozgan, and
Qazvin showed the highest annual percent change of
ASR for women among all provinces. For men, Markazi,
Bushehr, and Hormozgan showed the highest ASR annual
percent change. Zanjan, Kerman, and Lorestan were the
only provinces with a decreasing trend in cancer ASR for
both women and men (Table 2, Figure 1).

Cancer incidence showed a heterogeneous distribution
in Iran. For instance, cancer ASR varied from 219.7 in
Khuzestan to 74.7 in Sistan and Balouchestan in 2016
(Figure 2, Table 2). The seven provinces that their cancer
ASR was higher than the national average were Khuzestan,
Yazd, Fars, Tehran, Khorasan Razavi, Isfahan, and Semnan
(Table 2).

The ranking of cancer groups by incident cases was
different between the global and national levels
(Figure 3). For instance, the “trachea, bronchus, and lung”
cancer group has the highest incidence worldwide; how-
ever, it was ranked seventh in Iran. As another example,
cervical cancer was the eleventh most incident cancer
worldwide; however, it was the least incident cancer group
in Iran. Likewise, the incidence of cancer groups in Iran
was also heterogeneous. For instance, esophageal cancer
was ranked tenth in Iran, but it was the most incident
cancer in the North and South Khorasan. Despite such
differences, the seven most common cancers in Iran were
similar to the seven most common cancers globally,
including breast, skin, colorectal, stomach, prostate, hema-
topoietic, and lung cancers.

The rank of cancer groups by incidence was different
between different SDI quintiles. For example, cervical cancer
had the highest incidence in low-SDI countries; however, it is
nineteenth cancer by incidence in high-SDI countries. The
pattern of cancer groups’ ranking by the number of incident
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cases in Iran, as a high-middle SDI country [20], was similar
to high-middle and high-SDI countries (Figure 3).

The provinces were ranked by their age-standardized
rate (ASR) for each cancer group. This ranking enables
comparing the rank of each province in the ASR of a
specified cancer group with the rank of the province in
the ASR of all cancers combined to find discrepancies
(Figure 4). The comparison suggests that the distribution
of some cancer groups does not follow the general distri-
bution of cancer in Iran. For example, the fourth province
in prostate cancer ASR and the second province in testic-
ular cancer ASR was Zanjan which is the thirtieth prov-
ince in cancer ASR. This indicates a surprisingly high
incidence of prostate and testicular cancer in Zanjan. Sim-

ilar examples are the high ASR of stomach cancer in Koh-
kiluyeh and Bouyerahmad, Mazandaran, Hamadan, and
Ardabil; the high ASR of esophageal cancer in North,
Razavi, and South Khorasan, Golestan, and Kurdistan;
the high ASR of “Lip, oral cavity, and pharynx” cancer
in Bushehr, and so forth.

3.2. The Pattern of Cancer Incidence by the Age Group. For
childhood cancers (age<14 years), the three most common
cancers excluding “other neoplasms” were lymphoid, hema-
topoietic, and related tissue; brain and nervous system; and
liver cancers. In young- and middle-aged adults (age 15-54
years), the cancer groups that had the highest incidence were
breast, colorectal, and brain and nervous system cancers. For
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the population older than 54 years, skin, breast, and colorec-
tal cancers were the cancer groups with the highest number
of incident cases (Figure 5).

3.3. The Cancers with the Highest Incidence in Iran in 2000
and 2016. The cancer groups with the highest crude rate
in 2000 were skin, stomach, and breast cancer, whereas
the cancer groups with the highest crude rate in 2016 were
breast, skin, and colorectal cancer (Figure 6). Pancreatic,
brain, and nervous system and liver cancers were the can-
cer groups that their ASR increased more than two times
from 2000 to 2016. On the other side, esophageal; gall-
bladder and biliary tract; skin; lip, oral cavity, and phar-
ynx; cervical; bladder; and stomach cancers were the

cancer groups that their ASR decreased from 2000 to
2016 (Figure 6).

4. Discussion

We found that cancer incidence, crude rate, and age-
standardized rate (ASR) increased in Iran from 2000 to
2016 with vast heterogeneity by cancer types, provinces,
and sexes. Cancer incidence increased by 97% from 2000 to
2016 (Tables 1 and 2). Such an increase could be possibly
due to the growth and aging of the population, improve-
ments in the data recording system, and the increase in the
prevalence of cancer risk factors [21–24]. Comparing per-
centage increases in incidence, crude rate, and ASR from
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2000 and 2016 reveals that population growth accounts for
31%, and population aging accounts for 55% out of 97%
increase in cancer incidence. Therefore, the remaining
11% could be attributed to other causes such as improve-
ments in the data recording system and the increase in the
prevalence of cancer risk factors. Notably, this attribution
was calculated according to all cancer types’ incidence
and could not be generalized to each defined cancer group.
Considering the projected aging of Iran’s population in the
following years, a further increase in cancer incidence is
expected, which would be a significant health concern
[25, 26].

The study estimates that the cancer ASR using the world
standard population was 147.9 for women and 159.5 per
100,000 people for men in Iran in 2016. This ASR is lesser
than the global cancer ASR estimated by the GBD study in
2016 (213.9 per 100,000 people for women and 306.8 per
100,000 people for men) [2] and the GLOBOCAN study in
2018 (182.6 per 100,000 people for women and 218.6 for
men) [27]. The difference in ASR estimates could be due to
the incompleteness of the cancer registry program in Iran
[9, 11]. Upcoming sections will discuss study results for some
cancer groups.

4.1. Breast Cancer. It was shown that breast cancer had the
highest incidence among cancer groups in Iran and most of
its provinces, which was in accordance with some previous
studies [28]. However, breast cancer is not the most common
cancer in the world or any SDI quintiles [2, 27]. This differ-

ence indicates a disproportionate high incidence of breast
cancer in Iran.

4.2. Skin Cancer. Skin cancer (including melanoma and
non-melanoma skin cancers) ranked second by incidence
in Iran. Besides, this cancer was the most common cancer
type in the older adults and elderly (age > 54 years)
(Figure 5). Although a previous study introduced Qom as
a hot spot for skin cancer in 2009, our results showed a
low level of skin cancer ASR in this province [29]. More-
over, it was shown that the ranking of provinces by skin
cancer ASR was similar to the pattern of cancer ASR in
Iran (Figure 4).

4.3. Colorectal Cancer. Colorectal cancer had the third high-
est ASR in 2016, which shows a 41% increase since 2000.
Such an increase in colorectal cancer incidence could be
partly due to changes in the dietary habits of the Iranian pop-
ulation, lower consumption of vegetables and fruits and
higher intake of red meat, and the community transition to
a sedentary lifestyle [24, 30]. Furthermore, it was surprisingly
shown that colorectal cancer incidence was higher in women
than men in 2016. This higher incidence shows a sex transi-
tion in the incidence pattern of this cancer in Iran [24, 31].
We found that Mazandaran, Gilan, and Boushehr had high
ASR in colorectal cancer in proportion to their all cancer
types’ ASR (Figures 3 and 4). The unexpected high ASR of
colorectal cancer in Gilan and Mazandaran ws known before
[30]; however, most of the previous studies did not mention
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Boushehr as a province with unexpected high colorectal can-
cer ASR. High prevalence of obesity and inflammatory bowel
disease (IBD) in Mazandaran and Gilan and low physical
activity in Boushehr might be the risk factors for the men-
tioned unexpected high ASR of colorectal cancer in these
provinces [32–35].

4.4. Stomach Cancer. Stomach cancer was the fourth cancer
by incidence in 2016. It was shown that there is a dispropor-
tionate high ASR of this cancer in the western and northern
provinces of Iran (Kohkiluye and Bouyerahmad, Kurdistan,
and Hamadan, Gilan, Mazandaran, and Ardabil) (Figure 4).
Previous studies also determined a similar epidemiologic dis-
tribution [36, 37]; however, they did not recognize Kohkiluye
and Bouyerahamd as the province with the highest ASR for
stomach cancer. A combination of H. pylori infection, gas-
troesophageal reflux disease, smoking, and heavy metals
was reported as risk factors of gastric cancer in these prov-
inces [38–40].

4.5. Prostate Cancer. Prostate cancer was the tenth and fifth
cancer by incidence in 2000 and 2016, respectively. The can-
cer ASR increased by 191% during this period (Figure 6).
Such a sharp increase could be due to the urbanization of
the country, which is accompanied with increasing high-fat
diet consumption, decreasing energy expenditure and physi-
cal activity, higher levels of pollution, more contact with car-
cinogens, and higher cancer detection rates [41, 42]. It was
shown that Tehran, Yazd, and Khuzestan were the provinces
with the highest prostate cancer ASR. Besides, Zanjan, Kurdi-
stan, and Mazandaran showed high ASR for prostate cancer
in comparison with their all cancer types’ ASR (Figure 4).
Accordingly, a previous study demonstrated that the relative
risk for prostate cancer after adjusting its risk factors was
much higher in Zanjan, Kurdistan, and Mazandaran prov-
inces than the average national level [42].

4.6. Esophageal Cancer. This study, following some other
studies, showed that esophageal cancer incidence is
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decreasing in Iran [41, 43]. This cancer was the tenth cancer
by incidence in 2016 and was the first cancer by incidence in
South and North Khorasan (Figure 3). North, Razavi, and
South Khorasan, Golestan, and Kurdistan were the provinces
with the highest ASR for this cancer (Figure 4). These results
approved previous reports, indicating that these provinces
have one of the highest reported rates of esophageal squa-
mous cell carcinoma worldwide. Most of the aforementioned
provinces have common borders with Turkmenistan and
Afghanistan countries that have high ASR for esophageal
cancer due to their susceptible genetic/ethnic background
[44–46]. Besides genetic susceptibility, exposure to polycyclic
aromatic hydrocarbons (from opium smoking and indoor air
pollution), drinking hot tea, low intake of fruits and vegeta-
bles, and drinking unpiped water were determined as risk
factors for esophageal cancer in these areas [47, 48].

4.7. Tracheal, Bronchus, and Lung Cancer. The tracheal,
bronchus, and lung cancer group had the highest cancer inci-
dence worldwide in 2016; however, it was the seventh cancer
by incidence in Iran. Therefore, this cancer showed one of the
most prominent differences in ranking of cancer types by

incidence between Iran and other countries of the world
(Figure 3). It was shown that the ranking of provinces by this
cancer ASR was majorly similar to the pattern of cancer ASR
in Iran, having the highest ASRs in Khuzestan, Yazd, and
Fars (Figure 4). Surprisingly, these provinces were not the
highest in cigarette and water-pipe smoking prevalence
among provinces of Iran [49]. However, these provinces,
especially Khuzestan and Fars, along with other provinces
with high ASRs like Tehran, Isfahan, and Khorasan Razavi,
had the highest premature deaths attributable to ambient
particulate matter 2.5 in 2016 [50]. Provinces like West and
East Azarbayjan, Hamadan, and Boushehr had higher ranks
in the tracheal, bronchus, and lung cancer ASR in compari-
son with their ranks in all cancers ASR, which could be
attributed to the high prevalence of smoking and high con-
centration of air pollutions [50, 51] (Figure 4).

4.8. Limitations. We faced some limitations in defining can-
cer groups due to the lack of data for some subgroups. For
example, Hodgkin lymphoma, non-Hodgkin lymphoma,
leukemia, and multiple myeloma had not been specified in
the data. Therefore, the “hematopoietic, lymphoid, and
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related tissue” group was defined, which includes all the four
mentioned cancer subgroups. Another example was mela-
noma and nonmelanoma skin cancers, and the “skin cancer”
group was defined to cover both subgroups.

5. Conclusion

We showed that cancer incidence, crude rate, and age-
standardized rate (ASR) in Iran increased from 2000 to
2016 with vast heterogeneity by cancer type, province, and
sex. It was also shown that the crude rate of cancer in Iran
was 155 per 100,000 people for both sexes combined in
2016, much less than the global cancer crude rate estimated
by the GBD study in 2016 and the GLOBOCAN study in
2018. This study represents quantitative data on different
cancer types’ incidence in Iran’s provinces, which would help
the appropriate allocation of resources to each part of the
health care system and the development of effective national
cancer control plans [4, 13].
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