The prevalence of breast cancer in Iranian women: a systematic
review and meta-analysis

Abstract

Background: Breast cancer is one of the main causes of women's death. Breast cancer is the most
common cancer in women over the world. Various studies have reported different incidence of breast
cancer in women. However, we found no comprehensive study that showed the results of these studies
in general, so the present study was conducted aimed to determine the prevalence of breast cancer in
Iranian women in a systematic review and meta-analysis study.

Methods: In this review study, with searching national and international databases of SID, Maglran,
IranMedex, IranDoc, Google Scholar, Cochrane, Embase, ScienceDirect, Scopus, PubMed and Web of
Science (WoS) the data were extracted between 1965 and September 2019. The random effects model
was used for analysis and heterogeneity of studies was investigated using I* index. The data were
analyzed using software Comprehensive Meta-Analysis (Version 2).

Results: The prevalence of breast cancer in Iranian women in 24 papers with a sample size of 39596
patients was 23.6% (95% CI: 15.3-34.7%). A significant difference was found in the prevalence of
breast cancer in Iranian women regarding heterogeneity based on meta-regression, year of study and
sample size (P < 0.005).

Conclusion: The study results show that the prevalence of breast cancer in Iranian women is high.
Hence, appropriate solutions should be applied to improve the aforementioned situation, find causes

and monitor by providing feedback to hospitals at all levels.
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Background

Breast cancer is one of the main causes of women's death [1]. Breast cancer is the most common cancer in
women around the world, accounting for 30% of female cancers and 15% of cancer-related deaths among
women [2]. According to the report of World Health Organization (WHO), in February 2009, breast cancer
killed 519,000 patients worldwide annually [3].

In Iran, breast cancer accounts for 21.4% of all reported cases [4]. If we consider the life expectancy of an
American woman to be 85 years, one in eight women (12.5%) will develop breast cancer during her lifetime
[5]. The prevalence of breast cancer varies from country to country. The highest number has been reported
in the US and northern Europe, and the lowest prevalence has been reported in Asia [2, 5, 6].

Breast cancer is rare in women younger than 20 years and uncommon in women younger than 30 years.
The incidence increases rapidly with age up to age 50 [2]. In recent decades, changes in individuals'
lifestyles have increased the incidence and prevalence of breast cancer and its risk factors worldwide [7].
In 2003, 658800 women were diagnosed with cancer, of which 270600 women died of the disease, and
approximately 211300 of these women died of breast cancer [8].

Breast cancer is one of the most treatable cancers if diagnosed early. Recent studies show that breast cancer
causes death and disability in developing countries [9]. The rate of death due to breast cancer is higher in
poor countries [ 10]. Since determining the risk factors of this cancer can be very effective on early diagnosis
and treatment, some results indicate that increasing age, number of births, socioeconomic status, age at first
marriage, age of first pregnancy, marital status, and non-breastfeeding significantly increase the risk factors
of breast cancer [11].

The factors such as individuals' older age are closely related to breast cancer, which increases in those over
55 years old [12]. Although the cause of breast cancer is unclear, various factors including individual and
social characteristics (age, certain body sizes, menopausal age, and literacy) and lifestyle (diet, exercise,
obesity, tobacco use, and etc.) increase susceptibility to breast cancer [13, 14].

It has been shown that the age of prevalence of breast cancer malignancy is 50-59 years older than other
age groups [14, 15].

On the other hand, breast cancer with an incidence of 9.16 per 100,000 persons, constitutes 3.21% of all
cancers in women and is the most common cancer among women, and its incidence has increased in recent
years. Breast cancer is the most common cancer in women in most countries of the world, and is a major
health problem in Iran, with the most common death age in Iran between 40 and 49 [17]. According to
existing studies, early breast cancer diagnoses methods reduce death due to breast cancer [11].

According to studies, the prevalence of breast cancer in women in Kermanshah province is 14.2% [19], in
Kerman province is 27.1% [20], in Tehran province is 20.9% [21] and in the northern provinces of Iran is
10% [22].

Regarding the effect of different factors on the prevalence of breast cancer and lack of general statistics
about it throughout Iran, and given that the right policy can be done with accurate and reliable information,
this reliable information can be obtained by collecting studies conducted at the population level and their
overall outcome. we decided to reach general statistics on the prevalence of breast cancer in Iranian women
by reviewing the studies conducted in this regard and the statistical analysis of the results of studies and
open a window to more rigorous planning to reduce women's breast cancer complications, increase life
expectancy, and improve individuals' health.

Methods

In this systematic review and meta-analysis study, the prevalence of breast cancer in Iranian women was
studied based on studies conducted without time limit (until September 2019). For this purpose, we searched
papers published in the databases of SID, Maglran, IranMedex and IranDoc and international databases of



Google scholar, Cochrane, Embase, ScienceDirect, Scopus, PubMed, and Web of Science (WoS) with
Persian keywords of prevalence, cancer, breast, Brest and Breast and Latin keywords of Prevalence, Cancer,
Breast and Iran.

The criteria for selecting the studies were observational (non-interventional studies) and full text
availability. For more information, the references of the papers reviewed were also reviewed for access to
other papers.

Selection of studies

First, all papers referring to the prevalence of breast cancer in Iranian women were collected by researchers
and accepted based on the study inclusion and exclusion criteria. The study exclusion criteria included
unrelated cases, case reports, interventional studies, repeated studies, unclear methodology, and
inaccessibility of the full text of the study. In order to reduce bias, the papers were independently searched
by two researchers, and in the case of disagreement, the paper was reviewed by the reviewer. Thirty studies
entered the third stage i.e. qualitative evaluation.

Data extraction

All final papers entered the meta-analysis process were prepared using a pre-prepared checklist. The
checklist included the paper title, first author's name, year of publication, study area, sample size of women,
prevalence of breast cancer in women, and mean age.

Statistical analysis

Given that the prevalence has binomial distribution, prevalence variance was calculated using binomial
distribution variance formula and weighted mean was used to combine prevalence rate of different studies.
In order to evaluate the heterogeneity of the selected studies, I* test was used (heterogeneity was divided
into three classes of less than 25% (low heterogeneity), 25-75% (mean heterogeneity) and more than 75%
(high heterogeneity). Meta-regression analysis was used to investigate the relationship between the
prevalence of breast cancer in women, the year of the study and sample size. Egger test at significance level
0.05 was used to investigate the propagation error and regarding the high sample size entered, Begg and
Mazumdar test was used at significance level 0.1 and its corresponding Funnel plot. Sensitivity analysis
was used to study the effect of each of studies on the final result. The data were analyzed using software
Comprehensive Meta-Analysis (Version 2). The probability of bias in the results’ propagation was
evaluated by Funnel Plot and Egger test (Figure 1) which showed that the propagation bias was not
statistically significant (P = 0.263). Also, the results of Begg and Mazumdar test at significance level 0.1
showed no propagation bias in the present study (P = 0.157).

(Figure 1 Here)

Results

Qualitative evaluation of studies

The quality of papers was evaluated based on the selected and related items of STROBE 22 checklist that
could be evaluated in this study (study design, background, literature review, place and time of study,
outcome, inclusion criteria, sample size, and statistical analysis) that previous studies have also referred to



them. The papers referring to 6 to 7 criteria were considered as high-quality papers, papers that did not
mention 2 items and more than 2 items of the seven items were considered as mean and low methodological
quality papers, respectively [18]. In the present study, 24 papers were systematically reviewed and meta-
analysed as high and mean quality studies, and six papers were of poor quality and were excluded.
Accordingly, out of 24 studies, 8 studies were of medium quality [22, 25, 30, 33, 36, 39. 40, 42] and 16
studies were of high quality (Table 1).

In this study, all conducted studies on the prevalence of breast cancer in Iranian women without time
limitation were systematically reviewed according to PRISMA guidelines. In the initial search, 823 papers
were identified that finally 24 studies published between 1965 and September 2019 were entered the final
analysis (Figure 2) (Table 1).

(Figure 2 Here)

(Table 1 Here)

According to the test results (I*: 99.7) and regarding the heterogeneity of the selected studies, a random
effects model was used to combine the studies and estimate prevalence. The total sample size was n = 39596
with the mean age of sample in each study, which is presented in Table 1. The lowest and highest sample
size were related to studies by Mahadavi et al. (2016) (n = 89) [25] and Taheri et al. (2012) (n = 11038)
[16], respectively and the highest and lowest prevalence of breast cancer in Iranian women were related to
studies by Roshani et al. (2016) [28] and Habibi et al. (1965) [35], respectively (Table 1).

Table 1. Characteristic of included studies prevalence Cancer Breast

According to the study results, the total prevalence of breast cancer in Iranian women was 23.6% (95% CI:
15.3-34.7%) (Figure 3).

(Figure 3 Here)

The relationship between year of study (P = 0.000), and prevalence of breast cancer in Iranian women was
investigated using meta-regression. A significant relationship was observed between the prevalence of
breast cancer in Iranian women and year of study, as the year of study increased the prevalence of breast
cancer in Iranian women increased (Figures 5).

(Figure 4 Here)

Discussion

The present study was conducted aimed to determine the prevalence of breast cancer in Iranian women
based on conducted studies. The prevalence of breast cancer among cancer patients in different regions of
the world varies from 18 to 35% [43, 44]. According to studies conducted in Southwest Asian countries,
the prevalence of breast cancer was 11.8% to 46.8% [45]. Regarding the prevalence rate of 23.6% in this
study, it seems that our country is in the middle of the areas with maximum prevalence and minimum
prevalence.

Breast cancer is the most common cancer in most Asian countries. Because of changes in lifestyle and diet,
the prevalence rate is low, although at a faster rate than in Western countries. There are many differences
between breast cancers in Asia compared to Western countries. The mean age at onset is lower than in



western countries and, unlike western countries, age-specific incidence reduces after age 50 years. Since
there is no population-based breast cancer screening program in most Asian countries, most patients have
advanced breast cancer. Most Asian countries are low- and middle-income countries with limited access to
effective care. Survival of women with breast cancer in Asia is lower than in Western countries due to late
diagnosis and inadequate access to care. Improving breast health in most Asian countries remains a
challenge that will be addressed by cooperation of many sectors including public and private sectors [46].

According to a meta-analysis and systematic review by Momenimovahed et al., the incidence of breast
cancer is very different by race and ethnicity and is higher in developed countries. The study results show
that death due to breast cancer is higher in less developed regions. The study results showed that various
risk factors, including demographic, reproductive, hormonal, hereditary, and lifestyle factors, are involved

in breast cancer incidence [47].

The development of an international cancer registration system is needed to record the information and
factors of cancer incidence, such as geographic, social, and occupational information of the patient. The

information can be helpful in screening and preventing cancer [48, 49].

Cancer Registry Center collects and utilizes data for proper planning to determine the degree of
susceptibility of populations in different regions, epidemiological studies, cancer control and support for
health care [50, 51]. Advanced countries have an approved cancer program [52, 53], which require them to
collect and report data on treated cancer patients, their disease type and treatment outcomes. Cancer registry
software enables medical centers to better manage and analyze reports that have cancer recording
capabilities, providing cancer diagnostic information, automated coding, statistics recording, reporting and
follow-up [54, 55].

In the present study, the mean age of patients is presented in Table 1. Alavicheh et al. (2015) found that
49% of breast cancer cases in their study occurred in the age group of 41-60 years [56]. Molah Karim et al.

(2015) reported a mean age of 49 years [57].

A 70-year-old woman's chances of developing breast cancer are 10 times higher than a 40-year-old
woman's. About half of all breast cancer cases occur in American women over the age of 65 [58].

According to Dr. Sharon.H and Giordano at University of Texas in 2004, the mean age of breast cancer in
women was 62 years and 67 years in men. According to classical statistics, the prevalence of breast cancer
is 50 years or more [60, 61], but in our study the highest incidence of breast cancer was seen in those aged
35-49 years. The prevalent age of breast cancer in patients referred to our country is a decade older less
than Western countries. One of the two possible reasons for the lower prevalence of breast cancer in this
study is the younger population in the country, resulting in an increased number of younger patients, finally
making up a greater percentage of the treated patients. The second reason is the presumption of old patients
who tolerate breast cancer until death and refrain from referral for treatment and thus are not included in
the referral patient statistics. The percentage of these patients cannot be mentioned, but if their percentage
is high enough to cause the above conclusions, it alone indicates that women are unaware of the effect of
breast cancer treatment.

Breast cancer is less prevalent in the age below 30 years, and some researchers believe that breast cancer
lesions can only be monitored at this age due to the rarity of cancer in young people [62].

However, regarding the relatively low prevalence of breast cancer in the age below 30 years, this study
recommends that any breast lesions at a younger age should be considered serious.

In a study by Bakhtiari et al., 49.9% of women and in a study by Zafarqandi et al. 70.2% of women had
advanced cancer at the time of referring (stages 3 and 4) [35, 60]. In a study by Dr. Hill et al., the ratio was
only 10% [63] and in E study (2005) it was 15% [64].

These differences clearly show the effect of non-implementation of screening programs and early diagnosis
of breast cancer in Iran. Also, the high rate of delayed referral in these studies, the lack of awareness among
women and sometimes the fear of being diagnosed due to false beliefs about not having cancer treatment
are among the main causes of this difference. In a study by Dr. Ghaem Maghami et al. (2002), 68% of
women referred with delay and 22.1% was lack of awareness, 18.4% was fear of diagnosis and 11.8% was



negligence. These individuals had higher mean age, lived in smaller cities, had less education, poorer
economic state, and had less access to a physician [60].

Since in the studies reviewed in this study, these subjects were also less aware of the symptoms of breast
cancer and breast self-examination, therefore, increased awareness may play an important role in early
referral.

Regarding the effect of the year on the prevalence of breast cancer, it has been shown that the prevalence
of breast cancer in Iranian women is increasing.

The factors such as older age of menopause, early menarche onset, obesity, and alcohol increase the risk of
breast cancer and regular physical activity reduces the risk of breast cancer in women [66].

According to a meta-analysis study and systematic review by Larsson et al., it was found that diabetes
significantly increases the risk of breast cancer in women by 20% [67].

According to a meta-analysis and systematic review by Sasco et al., in general, the analytical epidemiology
of breast cancer in men is similar to the epidemiology of breast cancer in women. The factors related to
hormone state and relative hypoestrogenesis in men are potentially associated with an increased risk of the
disease [68]. According to a meta-analysis study and systematic review by Travis et al., it was found that a
partial or no relationship was found between night shift and the incidence of breast cancer in women [69].

According to a meta-analysis and systematic review by DiSipio et al., up to 2 years after diagnosis or
surgery of breast cancer, the incidence of arm lymphoma increases [70]. A meta-analysis and systematic
review by Pilevarzadeh et al. showed that the prevalence of depression in patients with breast cancer was
32.2% [71].

Therefore, precautions should be taken to prevent complications of breast cancer.Since women are the
center and guarantee of family health, and regarding the widespread role of women in the country's socio-
economic cycle and the goal of a healthy human-sustainable development, the need for early diagnosis and
prevention of breast cancer due to high prevalence around the world is important as one of the best
approaches to control this disease; hence, we recommend primary prevention including changes in lifestyle,
avoid risk factors, and provide mass education and information especially through mass media such as:
radio, television and news to increase the level of awareness of breast cancer screening methods and
secondary prevention, including: early diagnosis of cancer or precancerous lesions by screening methods
as the most effective way of breast cancer diagnosis that can play an important role in reducing the incidence
of breast cancer and death caused by it.

Conclusion

The study results show that the prevalence of breast cancer in Iranian women is high. Hence, appropriate
solutions should be applied to improve the aforementioned situation, find causes and monitor by providing
feedback to hospitals at all levels.

Abbreviations

WHO: World Health Organization

SID: Scientific Information Database

STROBE: The Strengthening the Reporting of Observational Studies in Epidemiology
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analysis.

References



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Trudeau M, Gcelmon K, Laing, Latreille J, Mackey S, Mcleod D. (2005). Selection of adjuvant

chemotherapy for treatment of node — negative breast cancer — Lancet Oncol; (6): 886-98.

Walter CW, Beverly R, Susan EH, David JH, Graham AC. Epidemiology and assessing and managing risk.
In: Harris JR, Lippman ME, Osborne C K. (2000). Diseases of the breast. 2™ ed, Philadelphia: Lippicott
Williams and Wilkins; 175-195.

World Health Organization (W. H. O.) Fact sheet N°297 February 2009; Available at:
http://www.who.int/mediacentre/factsheets/fs29 7/en/index.html. 29 July 2010.

Seyednoori T, Zahmatkesh T, Malaie T, Akbari P, Haqi Z, Mohseniazad P. (2008). assessment of
breast cancer risk with Gill models. Iranian Journal of Breast Disease 2008; 1(2):53-7.

Clemons, M. and P. Goss (2001). "Estrogen and the risk of breast cancer." New England Journal of Medicine
344(4): 276-285.

Speroff, L. and M. A. Fritz (2005). Clinical gynecologic endocrinology and infertility, lippincott Williams &
wilkins.

Fredslund, S. O. and E. C. Bonefeld-Jorgensen (2012). "Breast cancer in the Arctic—changes over the past
decades." International journal of circumpolar health 71(1): 19155.

Dibble, S. L. and S. A. Roberts (2003). Improving cancer screening among lesbians over 50: results of a pilot
study. Oncology nursing forum.

Mathers, C. D., A. D. Lopez and C. J. Murray (2006). "The burden of disease and mortality by condition:
data, methods and results for 2001." Global burden of disease and risk factors 45: 88.

Porter, P. (2008). "“Westernizing” women's risks? Breast cancer in lower-income countries." New England
Journal of Medicine 358(3): 213-216.

Beiki, O., P. Hall, A. Ekbom and T. Moradi (2012). "Breast cancer incidence and case fatality among 4.7
million women in relation to social and ethnic background: a population-based cohort study." Breast Cancer
Research 14(1): RS.

Brady DC, Graham SA. (2000). Prevalence of risk factors in breast cancer patients at the university

hospital of the westoindies. Medical Journal; 49(2): 161-3.

Mainnisto, S., P. Pietinen, M. Pyy, J. Palmgren, M. Eskelinen and M. Uusitupa (1996). "Body-size indicators
and risk of breast cancer according to menopause and estrogen-receptor status." International journal of
cancer 68(1): 8-13.

Kaaks, R., P. A. Van Noord, I. Den Tonkelaar, P. H. Peeters, E. Riboli and D. E. Grobbee (1998). "Breast-
cancer incidence in relation to height, weight and body-fat distribution in the Dutch “DOM” cohort."
International journal of cancer 76(5): 647-651.

Shakouri Partovi, P. and F. Nami (2004). "Evaluation of the mammographic findings in patients over 40
years of age with mammary disorders." Armaghane danesh 9(3): 67-73.

Groot, M. T., R. Baltussen, C. A. Uyl-de Groot, B. O. Anderson and G. N. Hortobagyi (2006). "Costs and
health effects of breast cancer interventions in epidemiologically different regions of Africa, North America,
and Asia." The Breast Journal 12: S81-S90.

Harirchi, I., M. Ebrahimi, N. Zamani, S. Jarvandi and A. Montazeri (2000). "Breast cancer in Iran: a review
0f 903 case records." Public health 114(2): 143-145.

Vandenbroucke JP, VON Elm E, Altman DG, Gotzsche PC, Mulrow CD, Pocock SJ, et al. Strengthening the
reporting of observational studies in epidemiology (STROBE): explantion and elaboration. Epidemiology
2007; 18(6):805-35.

Khedmat H, Miri S M, Madani S H, Akbari M H, Fakhari Rad R. (2007). Demographic and Histotopographic
Characteristics of Solid Cancer in Patients Referred to Kermanshah Medical Centers. Kermanshah University
of Medical Sciences, Number 3. Eleventh year. [In Persian]

Vardanjani, H. M., M. R. Baneshi and A. Haghdoost (2015). "Total and partial prevalence of cancer across
Kerman Province, Iran, in 2014, using an adapted generalized network scale-up method." Asian Pac J Cancer
Prev 16(13): 5493-5498.

Otoukesh, S., M. Mojtahedzadeh, R. A. Figlin, F. P. Rosenfelt, A. Behazin, D. Sherzai, C. J. Cooper and Z.
A. Nahleh (2015). "Literature Review and Profile of Cancer Diseases Among Afghan Refugees in Iran:
Referrals in Six Years of Displacement." Med Sci Monit 21: 3622-3628



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Taheri, N. S., S. B. Nosrat, M. Aarabi, M. N. Tabiei, E. Kashani, S. Rajaei, S. Besharat, S. Semnani and G.
Roshandel (2012). "Epidemiological pattern of breast cancer in Iranian women: is there an ethnic disparity?"
Asian Pacific Journal of Cancer Prevention 13(9): 4517-4520.

Zafarghandi M R, Harirchi E, Ebrahimi M, Zamani N, Jarvandi S, Kazem nejad A. (1998). Investigation of
5 cases of pathology of breast diseases, Medical School Journal. Pages 42-47. [In Persian]

Shahrad B, Mortazavi S H, Aminian Sh. (2002). Evaluation of 1698 cases of female genital tract
malignancies, Jorjani Hospital, 1971-77, Shahid Beheshti University of Medical Sciences. Cover 7, Number
2. [In Persian]

Nikbakhsh N, Hashemi S R, Lotfabadi R, Siadati S. (2017). Types of Pathological Lesions in Breast Cancer
During 2 Years in Babol, Journal of Babol University of Medical Sciences. the period 19, Number 8, Pages
65-68. [In Persian]

Karami, K., M. Cheraghi, N. Amori, M. Pedram and A. Sobhani (2014). "Common cancers in Khuzestan
province, South West of Iran, during 2005-2011." Asian Pacific Journal of Cancer Prevention 15(21): 9475-
9478.

Shahbazi D, Azar Dansh A. (2004). Prevalence of radiation-related cancers in Chaharmahal va Bakhtiari
province over a 5 year period, Shahrekord Medical University. the period 6, Number 1, Pages 7-13. [In
Persian]

Almaci F, Akbari H, Madani S H, Emami M, (2005). Prevalence of Breast Cancer in Kermanshah, Incidence
of Breast Cancer in Breast Sample Pathology Reports in Iran (Kermanshah) 2001-2004. Pages 23-25. [In
Persian]

Sadjadi, A., R. Malekzadeh, M. H. Derakhshan, A. Sepehr, M. Nouraie, M. Sotoudeh, A. Yazdanbod, B.
Shokoohi, A. Mashayekhi and S. Arshi. (2003). "Cancer occurrence in Ardabil: Results of a population-based
Cancer Registry from Iran." International journal of cancer 107(1): 113-118.

Babaei, M., S. Mousavi, M. Malek, G. Tosi, M. Zolfaghari, N. Danaei and G. Gafar (2005). "Cancer
occurrence in Semnan Province, Iran: results of a population-based cancer registry." Asian Pacific Journal of
Cancer Prevention: 159-164.

Mahadavi, A., T. Mousavi, F. Dehkhoda, J. Y. Charati and R. Esmaeili (2016). "The prevalence of breast
cancer in the east of Mazandaran province in 2012-2013." Acta Medica Mediterranea 32(Speciallssue4):
1521-1524.

Mohaghegh F, Hamta A, Shariatzadeh S M A. (2005). Survey of common cancers in Markazi province and
their system of registration in 2001-2005 years compared to national statistics, Arak University of Medical
Sciences Journal. Eleventh year, Number 2, Pages 84-93. [In Persian]

Mezginejad, F., F. Haghighi, M. Behravan and B. Bijari (2016). "Cancer types in pathological samples
referred to educational hospitals in birjand during the past three years (2011-2013)." International Journal of
Cancer Management 9(5).

Roshani, Z., A. A. A. Kamrani, M. Shati and R. Sahaf (2016). "Prevalence of types of cancers in the elderly
covered by insurance of the Islamic Republic of Iran Broadcasting Company in 2015 - Comparison with
younger groups." Asian Pacific Journal of Cancer Prevention 17: 269-273.

Bakhtiari A, Haj Ahmadi M. (2005). 5 Year Assessment of Breast Cancer at Rajaii Hospital, Babolsar (1991-
1996), Pages 47-52. [In Persian]

Abdollahi L, Sadeghi F. (2011). Comparison of Breast Cancer identified in the East Azerajian province
during 2006-2011, P6-21.

Nader F, Farahmand M. (2008). Prevalence and reporting of cancer cases from Shiraz hospitals to Fars
Province Cancer Registry, Esfahan Medical University. Year 26, Number 88, Pages 14-21. [In Persian]
Hoda S, Shakiba M, Odi M, Ghasemi Por M, Porrasoli Z. (2003). Frequency of cancer organs in Guilan
province, Gilan Medical University.Number 46, Pages 84-92. [In Persian]

Marjani, A. and M. Kabir (2009). "Breast cancer incidence among females in the Golestan province, Iran."
Indian journal of cancer 46(4): 351-352.

Rafiemanesh, H., A. Zahedi, M. Mehtarpour, A. Zemestani, A. Balouchi, M. Aghaali and H. Salehiniya
(2018). "Cancer epidemiology and trends in North Khorasan Province of Iran." Clinical Epidemiology and
Global Health 6(2): 51-55.

Habibi, A. (1965). "Cancer in Iran. A survey of the most common cases." Journal of the National Cancer
Institute 34(5): 553-569.



42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Haghdoost, A. A., M. R. Baneshi, S. Haji-Maghsoodi, H. Molavi-Vardanjani and E. Mohebbi (2015).
"Application of a network scale-up method to estimate the size of population of breast, ovarian/cervical,
prostate and bladder cancers." Asian Pacific Journal of Cancer Prevention 16(8): 3273-3277.

EDISON, M., T. M. Becker, C. L. Wiggins, C. R. Key and J. M. Samet (1994). "Breast cancer among
Hispanics, American Indians and non-Hispanic whites in New Mexico." International journal of
epidemiology 23(2): 231-237.

Tabér, L., S. W. Duffy, B. Vitak, H. H. Chen and T. C. Prevost (1999). "The natural history of breast
carcinoma: what have we learned from screening?" Cancer 86(3): 449-462.

Salim, E. I., M. A. Moore, A. Bener, O. S. Habib, I. Seif-Eldin and T. Sobue (2010). "Cancer epidemiology
in South-West Asia-past, present and future." Asian Pac J Cancer Prev 11(Suppl 2): 33-48.

Yip, C.-H. (2009). Breast cancer in Asia. Cancer Epidemiology, Springer: 51-64.

Momenimovahed, Z. and H. Salehiniya (2019). "epidemiological characteristics of and risk factors for breast
cancer in the world." Breast Cancer: Targets and Therapy 11: 151.

Dickinson, H. O. (2000). Cancer trends in England and Wales: Good data and analysis are vital to improving
survival, British Medical Journal Publishing Group.

Coleman, M. P., J. Esteve, P. Damiecki, A. Arslan and H. Renard (1993). "Trends in cancer incidence and
mortality." IARC scientific publications(121): 1-806.

Wingo, P. A., P. M. Jamison, R. A. Hiatt, H. K. Weir, P. M. Gargiullo, M. Hutton, N. C. Lee and H. I. Hall
(2003). "Building the infrastructure for nationwide cancer surveillance and control-a comparison between
the National Program of Cancer Registries (NPCR) and the Surveillance, Epidemiology, and End Results
(SEER) Program (United States)." Cancer Causes & Control 14(2): 175-193.

National Program of cancer Registries, Data collection and surveillance. [cited 20 June 2006]. Available from
URL: http;//www.cdc.gov/cancer/npcr/uscs/index.htm.

Tanjasiri, S. P. and L. Sablan-Santos (2001). "Breast cancer screening among Chamorro women in southern
California." Journal of women's health & gender-based medicine 10(5): 479-485.

International association of cancer registration [homepage on the internet]. Available from:
http://www.cdec.gov/cancer.

Nekhlyudov, L., D. Ross-Degnan and S. W. Fletcher (2003). "Beliefs and expectations of women under 50
years old regarding screening mammography." Journal of general internal medicine 18(3): 182-189.

The national cancer registry [homepage on the internet]. Available from:http://www. NCRA, usa.org, 12.
The national cancer registry [homepage on the internet]. Available from: http://www.training
seer.cancer.gov.

Noori Alavicheh, B., R. Mahmoudi, H. Abidi, A. Azizi, N. Mozaffari, M. Fararooei, Z. Rezaei and M.
Nikseresht (2015). "Leptin and Pathological Indexes in Women with Breast Cancer." Armaghane danesh
20(3): 220-229.

Karim, S. A. M., H. H. A. Ghalib, S. A. Mohammed and F. H. R. Fattah (2015). "The incidence, age at
diagnosis of breast cancer in the Iraqi Kurdish population and comparison to some other countries of Middle-
East and West." International Journal of Surgery 13: 71-75.

Speroff, L. and M. A. Fritz (2005). Clinical gynecologic endocrinology and infertility, lippincott Williams &
wilkins.

Giordano, S. H., D. S. Cohen, A. U. Buzdar, G. Perkins and G. N. Hortobagyi (2004). "Breast carcinoma in
men: a population-based study." Cancer: Interdisciplinary International Journal of the American Cancer
Society 101(1): 51-57.



60.
61.
62.

63.

64.

65.

66.

67.

68.

69.

Gooder H, Wingard DL. (2000). Trends in breast cancer kish factors. Lance; 356:592-3.
Donegan S. (2002). cancer of the breast. Detect Prev; 18(3): 163-9.

Ferguson, C. M. and R. W. Powell (1989). "Breast masses in young women." Archives of Surgery 124(11):
1338-1341.

Hill, D. J., G. G. Giles, K. J. Mapperson, 1. S. Russell and J. P. Collins (1990). "Management of primary,
operable breast cancer in Victoria." Medical journal of Australia 152(2): 67-72.

The Essendon Breast X-Ray program Collaborative Group Mammography Screening pilot project in Victoria
1998-2005. Med J Aust, (2005); 157-070-73.

Ghaem Maghami F, Hariri E, Moghimi R, et al. (2002). Delay in referral and related factors in patients with
advanced breast cancer. Imam Hospital 1379. Journal of Tehran University of Medical Sciences, Year 60.
Ashmara 2. Pages 150-156. [In Persian]

Key, T. J., P. K. Verkasalo and E. Banks (2001). "Epidemiology of breast cancer." The lancet oncology 2(3):
133-140.

Larsson, S. C., C. S. Mantzoros and A. Wolk (2007). "Diabetes mellitus and risk of breast cancer: a meta-
analysis." International journal of cancer 121(4): 856-862.

Sasco, A.J., A. B. Lowenfels and P. P. D. Jong (1993). "epidemiology of male breast cancer. A meta-analysis
of published case-control studies and discussion of selected aetiological factors." International journal of
cancer 53(4): 538-549.

Travis, R. C., A. Balkwill, G. K. Fensom, P. N. Appleby, G. K. Reeves, X.-S. Wang, A. W. Roddam, T.
Gathani, R. Peto and J. Green (2016). "Night shift work and breast cancer incidence: three prospective studies
and meta-analysis of published studies." JNCI: Journal of the National Cancer Institute 108(12): djw169.

Table legend:

Table 1: Characteristic of included studies prevalence Cancer Breast



Figures Legend:

Figure 1. Funnel Plot: the results of the prevalence of breast cancer in women
Figure 2. Flow diagram of study selection.

Figure 3. Breast cancer prevalence and 95% confidence interval in Iran. The middle point of each line
shows the prevalence of breast cancer in each study and the diamond shows the prevalence of breast
cancer in Iranian women for all studies.

Figure 4. Meta-regression of the relationship between study year and prevalence of breast cancer in
Iranian women






