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INTRODUCTION

Nowadays non-communicable diseases (NCDs) 
are known  as “onfige of the major challenges for 
health system in the 21st century”1. In 2015, cancer 
caused over 8.7 million deaths globally in the 
world and it is the third cause of death and major 
health issues in Iran2,3. Avoidable inequalities in 
social determinants of health, such as socioeco-
nomic factors, geographic location, and sex, also 
play a role in cancer incidence4,5. Various studies 
have shown the relations between development 
indexes as socioeconomic factors with cancer 
incidence and mortality6,7. Human development 

index (HDI) is a composite measure of indicators 
on three dimensions: life expectancy, educational 
index, and control over the resources demanded 
for a decent living8. HDI as a key socioeconomic 
determinant of health is composite of these three 
components10. Although the overall incidence of 
cancer in developing countries is as much as 
half of the world’s developed countries in both 
sexes, generally overall cancer death rate in these 
countries is similar and cancer survival tends to 
be poorer in developing countries8. Whereas the 
significance of the developmental consequences 
of NCDs is not yet sufficiently understood and 
given the high geographical variations in the field 
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Abstract – Objective: Cancer is one of the main causes of death in Iran. Socioeconomic factors, such 
as human development index (HDI), affect cancer incidence. The aim of this study was to determine the 
cancer incidence pattern in Iran provinces and its association with HDI.

Materials and Methods: This cross-sectional study was performed on the latest national can-
cer registry report. The HDI index values include: education, life expectancy, and GDP indexes. The 
extracted data, including age-standardized incidence rate (ASR) for cancers in men and women of 
each province, as well as the HDI value of the province, were analyzed by SPSS. HDI was classified in 
four categories, low (score < 0.55), medium (0.55-0.7), high (0.7-0.8), and very high (0.8-1.0).  

Results: The lowest HDI pertained to Sistan (0.582). The highest ASR of cancer related to women 
were in Yazd (173 per 100,000), while in Markazi for men (180 per 100,000). A significant correlation 
was observed between ASR of cancer incidence in female gender and HDI (r=0.418; p=0.021), while 
no correlation was found between ASR of cancer incidence in men and HDI (r=0.322; p=0.083). The 
mean ASR for cancer incidence among women in areas with high HDI (125.2 ± 37.2) was significant-
ly higher compared to that of regions with medium HDI (96.2 ± 28.9) (p=0.024).

Conclusions: The findings of the present study suggest that the age-standardized cancer inci-
dence for the female gender was higher in neighborhoods with higher human development index, 
whereas no significant relationship was observed between age-standardized cancer incidence for 
the male gender and human development index.

KEYWORDS: Cancer, Age-standardized rate, Human development index.

Gastrointestinal Cancer Research Center, Mazandaran University of Medical Sciences, Sari, Iran

R. ALIZADEH-NAVAEI, A. HEDAYATIZADEH-OMRAN, G. JANBABAEI



2

CANCER INCIDENCE PATTERN IN IRAN PROVINCES AND ASSOCIATION WITH HUMAN DEVELOPMENT INDEX

pared to that of regions with medium HDI (96.2 
± 28.9) (p=0.024) (Figure 3). The mean ASR for 
cancer incidence among men in regions with high 
HDI (129.5 ± 33.4) wasn’t significantly difference 
(p=0.14) compare to that of regions with medium 
HDI (109.6 ± 35.2) (Figure 3). There was a signi-
ficant correlation between education index and 
life expectancy index with ASR in male (r=0.419, 
p=0.021 and r=0.426, p=0.19, respectively) and 
female (r=0.545, p=0.002 and r=0.613, p=0.000, 
respectively), but there wasn’t a significant corre-
lation between GDP with ASR in male (r=0.151, 
p=0.426) and female (r=0.196, p=0.3)

DISCUSSION

The findings of the present study indicate that the 
age-standardized cancer incidence for the female 
gender was higher in regions with higher human 
development index, whereas no significant rela-
tionship was observed between age-standardized 
cancer incidence for the male gender and human 
development index. One of the reasons for higher 
incidence rates of cancer in areas with high HDI 
could be the common stage of risk factors in that 
area, which is consistent with the research con-
ducted by Ferrari et al8. It is estimated that cancer 
led to 13.2 million deaths with 20.3 million new 
cases in 2030 compared with an estimated 7.6 
million deaths and 12.7 million cases in 2008 
and over the past decades, the global patterns of 
cancer incidence and mortality have been chan-
ged. The highest incidence and mortality rates 
of many cancers were found in most developed 
countries compared to less developed countries9. 
In a global study has been looked to whether all 
cancer mortalities to incidence ratio were related 
to the country’s income level by gross domestic 
product (GDP) and HDI9. Various studies have 
shown a relationship between risk factors for 

of cancer1,10 this study aims to investigate the re-
lationship between cancer incidence in different 
provinces of Iran and the HDI of each respective 
province.

MATERIALS AND METHODS

This is a cross-sectional study in the latest na-
tional cancer registry report. HDA values were 
obtained from Neisi study11. The extracted data, 
including age-standardized incidence rate (ASR) 
for cancers in men and women, also included HDI 
value and its subtype: education, life expectancy, 
and GDP  indexes for each province. HDI was 
classified in four categories, namely low (score 
< 0.55), medium (0.55-0.7), high (0.7-0.8), and 
very high (0.8-1.0). The maps were created with 
Microsoft Office Excel. Data were analyzed with 
SPSS 19 (SPSS Inc. Chicago, IL, USA). Pearson’s 
correlation coefficient and t-test were used for 
analysis and p-values < 0.05 were considered as 
significant level.

RESULTS

The lowest HDI pertained to Sistan (0.582) and 
the highest age-standardized incidence rate of 
cancer pertained to women in Yazd (173) and men 
in Markazi (180). The pattern of cancer incidence 
and HDI in Iran provinces was shown in Figure 
1. A significant correlation was observed between 
ASR of cancer incidence in female gender and 
HDI (r=0.418; p=0.021) (Figure 2), while no cor-
relation was found between ASR of cancer inci-
dence in men and HDI (r=0.322; p=0.083) (Figure 
2). Eleven provinces had high and 19 provinces 
had medium HDI. The mean ASR for cancer 
incidence among women in regions with high 
HDI (125.2 ± 37.2) was significantly higher com-

Fig. 1. Male (A) and female (B) of cancer incidence pattern and Human Development Index (HDI) in Iran provinces. 

A B



3

CANCER INCIDENCE PATTERN IN IRAN PROVINCES AND ASSOCIATION WITH HUMAN DEVELOPMENT INDEX

cancers. These results show cancer control spe-
cialists and governments should be aware of the 
cancer profiles and risk factors and reliability of 
data on cancer-related health disparities observed 
at each HDI levels of provinces.

CONCLUSIONS

Clarifying the contributions proportion of this 
HDI inequality in different type of cancers within 
a given area is likely an appropriate goal. Fur-
ther studies and reliable data on cancer-related 
health disparities among socioeconomic and de-
mographic groups are required.
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types of cancers and other chronic diseases with 
HDI and development of countries. Ferrari et al8 
showed that high HDI in the population are ac-
companied with increased obesity prevalence in 
men, increased alcohol, cigarette, fruits and vege-
table capitation, increased red meat consumption 
and also with high stomach cancer incidence. 
However, Fidler et al12 showed that there was 
consistent evidence of differing cancer profiles 
across HDI levels, particularly to the extent that 
declines in infection-related cancers are being di-
splaced with cancers associated with Westerniza-
tion and increasing socioeconomic development. 
Reducing disparities in cancer outcomes are a 
major priority of governments. We assess for 
the first time the link between human HDI and 
the incidence cancer in Iran provinces. This stu-
dy highlights positive and negative associations 
between human development and incidence of 

Fig. 2. Correlation between ASR of cancer incidence in male (A) and female (B) with HDI. 
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Fig. 3. The mean ASR for cancer incidence among male (A) and female (B) in regions with high and medium HDI.

A B



4

cer groups, 1990 to 2015: a systematic analysis for the 
global burden of disease study. JAMA Oncol 2017; 3: 
524-548.

3.	 Masoompour SM, Lankarani KB, Honarvar B, Tabata-
baee SH, Moghadami M, Khosravizadegan Z. Changing 
epidemiology of common cancers in Southern Iran, 
2007-2010: a cross sectional study. PLoS One 2016; 11: 
e0155669.

4.	 Clegg LX, Reichman ME, Miller BA, Hankey BF, Singh 
GK, Lin YD, Goodman MT, Lynch CF, Schwartz SM, 
Chen VW, Bernstein L, Gomez SL, Graff JJ, Lin CC, 
Johnson NJ, Edwards BK. Impact of socioeconom-
ic status on cancer incidence and stage at diagnosis: 
selected findings from the surveillance, epidemiology, 
and end results: national longitudinal mortality study. 
Cancer Causes Control 2009; 20: 417-435.

5.	 de Souza JA, Hunt B, Asirwa FC, Adebamowo C, Lopes 
G. Global health equity: cancer care outcome dispari-
ties in high-, middle-, and low-income countries. J Clin 
Oncol 2016; 34: 6-13.

6.	 Pakzad R, Mohammadian-Hafshejani A, Mohammadian 
M, Pakzad I, Safiri S, Khazaei S, Salehiniya H. Incidence 
and mortality of bladder cancer and their relationship 
with development in Asia. Asian Pac J Cancer Prev 
2015; 16: 7365-7374.

7.	 Ghoncheh M, Mohammadian-Hafshejani A, Salehiniya 
H. Incidence and mortality of breast cancer and their 
relationship to development in Asia. Asian Pac J Cancer 
Prev 2015; 16: 6081-6087.

8.	 Ferrari F, Reis MA. Study of risk factors for gastric can-
cer by populational databases analysis. World J Gastro-
enterol 2013; 19: 9383-9391.

9.	 Rezaeian S, Khazaei S, Khazaei S, Mansori K, Sanjari 
Moghaddam A, Ayubi E. Human development inequali-
ty index and cancer pattern: a global distributive study. 
Asian Pac J Cancer Prev 2016; 17: 201-204.

10.	 Hedayatizadeh-Omran A, Rafiei A, Alizadeh-Navaei R, 
Tehrani M, Valadan R, Moradzadeh K, Panbechi M, 
Taghavi SM. Role of HER2 in brain metastasis of breast 
cancer: a systematic review and meta-analysis. Asian 
Pac J Cancer Prev 2015; 16: 1431-1434.

11.	 Neisi A. A survey on the human development index in the 
Provinces of Iran. Jundishapur J Health Sci 2010; 2: 55-62.

12.	 Fidler MM, Soerjomataram I, Bray F. A global view on 
cancer incidence and national levels of the human de-
velopment index. Int J Cancer 2016; 139: 2436-2446.

REFERENCES

    1.	 Clark H. NCDs: a challenge to sustainable human de-
velopment. Lancet 2013; 381: 510-511.

    2.	 Fitzmaurice C, Allen C, Barber RM, Barregard L, Bhutta 
ZA, Brenner H, Dicker DJ, Chimed-Orchir O, Dandona R, 
Dandona L, Fleming T, Forouzanfar MH, Hancock J, Hay 
RJ, Hunter-Merrill R, Huynh C, Hosgood HD, Johnson 
CO, Jonas JB, Khubchandani J, Kumar GA, Kutz M, Lan 
Q, Larson HJ, Liang X, Lim SS, Lopez AD, MacIntyre MF, 
Marczak L, Marquez N, Mokdad AH, Pinho C, Pour-
malek F, Salomon JA, Sanabria JR, Sandar L, Sartorius 
B, Schwartz SM, Shackelford KA, Shibuya K, Stanaway 
J, Steiner C, Sun J, Takahashi K, Vollset SE, Vos T, Wag-
ner JA, Wang H, Westerman R, Zeeb H, Zoeckler L, Abd-
Allah F, Ahmed MB, Alabed S, Alam NK, Aldhahri SF, 
Alem G, Alemayohu MA, Ali R, Al-Raddadi R, Amare A, 
Amoako Y, Artaman A, Asayesh H, Atnafu N, Awasthi 
A, Saleem HB, Barac A, Bedi N, Bensenor I, Berhane A, 
Bernabé E, Betsu B, Binagwaho A, Boneya D, Campos-
Nonato I, Castañeda-Orjuela C, Catalá-López F, Chiang 
P, Chibueze C, Chitheer A, Choi JY, Cowie B, Damtew S, 
das Neves J, Dey S, Dharmaratne S, Dhillon P, Ding E, 
Driscoll T, Ekwueme D, Endries AY, Farvid M, Farzadfar 
F, Fernandes J, Fischer F, G/Hiwot TT, Gebru A, Gopal-
ani S, Hailu A, Horino M, Horita N, Husseini A, Huy-
brechts I, Inoue M, Islami F, Jakovljevic M, James S, Ja-
vanbakht M, Jee SH, Kasaeian A, Kedir MS, Khader YS, 
Khang YH, Kim D, Leigh J, Linn S, Lunevicius R, El Razek 
HMA, Malekzadeh R, Malta DC, Marcenes W, Markos 
D, Melaku YA, Meles KG, Mendoza W, Mengiste DT, 
Meretoja TJ, Miller TR, Mohammad KA, Mohammadi A, 
Mohammed S, Moradi-Lakeh M, Nagel G, Nand D, Le 
Nguyen Q, Nolte S, Ogbo FA, Oladimeji KE, Oren E, Pa 
M, Park EK, Pereira DM, Plass D, Qorbani M, Radfar 
A, Rafay A, Rahman M, Rana SM, Søreide K, Satpathy 
M, Sawhney M, Sepanlou SG, Shaikh MA, She J, Shiue I, 
Shore HR, Shrime MG, So S, Soneji S, Stathopoulou V, 
Stroumpoulis K, Sufiyan MB, Sykes BL, Tabarés-Seisdedos 
R, Tadese F, Tedla BA, Tessema GA, Thakur JS, Tran BX, 
Ukwaja KN, Uzochukwu BSC, Vlassov VV, Weiderpass E, 
Wubshet Terefe M, Yebyo HG, Yimam HH, Yonemoto N, 
Younis MZ, Yu C, Zaidi Z, Zaki MES, Zenebe ZM, Murray 
CJL, Naghavi M. Global, regional, and national cancer 
incidence, mortality, years of life lost, years lived with 
disability, and disability-adjusted life-years for 32 can-


