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screening the high‑risk group of that area.[5] Cancer 
registration and time‑trend analysis is a management tool 
for measuring the cancer incidence in a specific population 
over a period of time, so that the effect of cancer can be 
evaluated and controlled in the community.[6] Economic, 
social, and demographic changes throughout the years 
in Iran have yielded significant changes in the patterns 
and trends of cancer.[7] Up to now, no valid report of the 
trends of cancers has been presented in Chaharmahal and 
Bakhtiari (Ch and B) province in Southwestern Iran. This 
is the first study which has been designed and aimed at 
investigating the trend of cancer incidence in this province.

MATERIALS AND METHODS

Study design
This study was secondary data analysis and done 
based on existing data that were conducted using all 

INTRODUCTION

In Iran, cancers are considered as the third cause of 
mortality with cardiovascular diseases and accidents 
are the first cause. The mortality from myocardial 
infarction in patients with and without diabetes is high 
in Iran.[1,2] Pattern of cancer incidence is different in 
various population and is associated with such factors 
as occupational, social, cultural, ethical, and geographical 
issues, custom, and nutrition.[3] Epidemiologic studies 
such as time‑trend analysis of disease incidence in 
different parts of the world lead to the emergence of 
differences and similarities resulted from comparing their 
results. Consequently, observation of differences obtains a 
proof for findings its causes and Due to lack of information 
about cancer in the geographical area.[4]  Knowledge 
of various cancers in any particular geographical area 
can help planning the health services for patients and 
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data of pathology‑based cancer incidence (2003–2016) in 
Ch and B province in Southwestern Iran. These data were 
collected retrospectively reviewing all new cancer patients 
registered in Cancer Registry Center by Health Deputy of 
Shahrekord University of Medical Sciences (SKUMS) and 
covers >95%.[8] The target population included all patients 
with cancer having definite pathology sample of cancer. 
Data based on a definitive pathologic diagnosis of cancer 
registry were collected from various resources including 
clinics, laboratories, and centers of histology and cytology 
throughout the province, the hospitals, death certificates, 
and forensic offices. Cancer diagnosis has been based 
on pathology laboratory and book coding International 
Classification of Disease (ICD)‑O2 and ICD.[8]

Statistical analysis
Two types of analyzes were conducted in this study. The 
first analysis was performed according to the main objective 
of the study to calculate the incidence trends of cancers 
during the years 2003–2016. In the second analysis, due to 
the lack of access to details of all patients’ data during the 
aforementioned years and access to data from 2014 to 2010, 
only the data of this period were analyzed separately. In 
order to determine the fundamental changes in the process, 
age‑standardized incidence rate (ASIR) per 100,000 persons 
using direct standardized method and world standard 
population in 2003–2016 was used. For analysis, we used 
joinpoint regression model using the software  Joinpoint 
Regression Program, Version 4.6.0.0 (National Cancer 
Institute, The Surveillance, Epidemiology, and End Results 
(SEER) Program, USA) to identify the years when significant 
changes took place in the age‑standardized rates (ASRs). 
This model is a method for segmentation of the nonlinear 
regression model into separate linear fragments, which 
are separated by joinpoints. Joinpoint regression analyzes 
and estimates the trend of cancer.[9] Joinpoint regression 
analysis involves fitting a series of joined straight lines on 
a log scale to the trends. The final model selected was the 
most parsimonious of these, with the estimated annual 
percent change (APC) based on the trend within each 
segment. All statistical tests were two‑sided. In describing 
trends, the terms “significant increase” and “significant 
decrease” signify that the slope of the trend was statistically 
significant (P < 0.05).[10‑12]

Assume  i = 1, 2, n is independent variable that can indicate 
the process of death or incidence and can be a crude 
numerical value, modified amount, or the age. Moreover, 
i = 1, 2, n is the time variable whose trend we want to study.

Joinpoint regression equation is as follows:

δ ε∑
k

i 0 1 i k k i i
k =1

= + + ( )+y t S tβ β  (1)

Where k k, , ,...... )δ δ0 0(β β  are the parameters of the 
regression model.

Equation (1) shows the joinpoint regression model. This 
formula consists of the width from the origin and the regression 
coefficients. k indicates the number of unknown points, ti for 
i = 1....., k represents the locations of the unknown change 
points, and are the regression coefficients of the fragments.

δ τ t
k i k( )=( ‑ )t t  (2)

Equation (2) shows the regression coefficients of the 
fragments, where represents the joinpoint.

And τ τ τ τt
k 1 2 k=( , , )  (3)

Equation (3) shows the number of joinpoints for k change(s). 
Is the random error with mean of 0. Furthermore, logarithmic 
log (rate) can be considered as response variable. Parameter 
APC (percent change annually) is used to check the trend 
between 2 years which is calculated as follows:

t

t

( [ +1]) ‑(%)= y t yAPC
y  (4)

Equation (4) shows the APC (yt) calculated by Equation (1).

When there is a trend distance, P ≤ 0.05. This study did not 
have any particular moral constraint. Researcher studied 
the registered statistics observing all ethics in research and 
without any intervention. Confidentiality and integrity were 
considered in all phases of the study and all stages of the 
work were done with the permission of SKUMS.

RESULTS

Crude incidence rate of cancer per 100,000 persons in the 
province in 2003 was 22.08 that increased to 136.42 in 2016. 
ASIR per 100,000 persons in the province in 2003 was 31.74 
that increased to 147.14 in 2016. APC during 2003–2016 was 
12.58% (confidence interval [CI]: 9.3–16) and significant, 
which was 10.22% (7.4–13.1) and 14.47% (10.2–18.9) in men 
and women, respectively. The average annual incidence 
rate of cancer was 70.14/100,000 people. Annual incidence 
rates during the years 2003–2016 in men and women 
are presented in Table 1. The overall incidence trend of 
cancers in 2003–2016 had been significantly increased 
(APC = 12.6%, P < 0.01). The APC of cancer in men and 
women in the years 2003–2016 in the Ch and B province 
had a significant and increasing trend (P < 0.05). Joinpoint 
analysis showed the significant increasing trend of ASIR 
for both sexes. Figure 1 illustrates the incidence of cancer 
in the years 2003–2016 in Ch and B province. The results of 
the cancer data analysis for 2010–2014 are as follows:
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This study showed out of 2918 new cases of cancers occurred 
in Ch and B in 2010–2014; 1183 cases were female (40.54%) 
and 1735 (59.46%) were male. Annual incidence of all 
cancers was 68.2/100,000 population in 2010–2014, so that 
it was 38.5 and 26.2/100,000 population in male and female, 
respectively. Trend of incidence of the stomach, breast, 
colorectal, thyroid, lymph node, and ovarian cancer was 
rising. In 2014, the observed incidence ratios of common 
cancers, including stomach, breast, colorectal, thyroid, 
lymph nodes, ovaries, and bladder, were 0.11, 0.12, 0.09, 
0.06, 0.02, 0.03, and 0.08, respectively. Overall observed 
trend and common cancers are given in Figure 2 for Ch 
and B in 2010–2014. The highest incidence in term of age 
group was in 25–34 and 55–64 years. The incidence trend 
of observed cancers in Ch and B province by age group in 
2010 and 2014 is shown in Figure 3.

DISCUSSION

According to obtained results, time trend of all cancer 
incidences in Ch and B in Southwest of Iran has an 
increasing trend. Pattern of incidence of various cancers 
was different in the various populations and is related 
to such factors as occupational, social, cultural, ethical, 
and geographical issues, custom, and nutrition.[2] The 
average annual incidence of cancer in Ch and B province 
was 70.41/100,000 people, less than the average annual 
incidence of cancer in Iran and the world. According to 
the official report of Iran population‑based cancer registry, 
the annual incidence of cancer in Iran was reported to be 
158/100,000 people (including skin cancer) and 143,000 
people (regardless of skin cancer). Furthermore, the average 
annual incidence of cancer (regardless of skin cancer) in 
the world based on the World Cancer Registry Report in 
five continents is 182/100,000 people.[13] Annual incidence 
of all cancers was more in males than females in Ch and B. 
In terms of gender pattern, it is consistent to with statistics 

2012 GLOBOCAN, but in terms of quantitative comparison, 
however, the incidence of cancer in the province of Ch and 
B was less than that of the GLOBOCAN statistics, so that 
ASR of cancer incidence in developing countries for males 
was 163 and >135.8% for women.[14] In 2016, compared to 
the base year (2003), the incidence of cancers in Ch and B 
province was more than triple and a half. This statistics 
shows that the incidence of cancers has risen in this area. 
Part of the increase in early years is due to the completion 
of the cancer registration process and the improvement of 
diagnostic services and partly due to the extremely increased 
incidence of cancer in this geographical area. Like this 
study, limited studies including ones in China and Spain 
have been done. A study by China reported a rise in the 
incidence of prostate cancer in the last four decades with 
APCs of 2.2% (95% CI: 0.3%–4.3%), 13.2% (11.4%–15.0%), 
and 3.2% (−0.3%–6.8%), respectively. The mortality trend 
was stable before 1985 and increased slowly but steadily 
after 1985, with APC of −0.6% (−4.4%–3.3%) and 5.3% 
(4.7%–6.0%), respectively.[15,16] The findings of this study 
were compared with other studies in other provinces of Iran 
including Qom.[17] There was an increasing and significant 
trend, according to APCs equal to 8.08% (CI: 5.1–11.1) for all 
site cancer in women. Trend of all cancer incidences in Ch 
and B in Southwest of Iran is higher in men than women. In 
several studies, the incidence of cancer in men was higher 
than that of women. Rafiemanesh in his study showed that 
the trend of esophageal cancer over 6 years is higher in men 
than women, and the APCs was 7.9 (95% CI: 3.3–12.6) for 
women and 9.6 (95% CI: 6.0–13.2) for men.[10]

The results of the study showed that during the related 
years, trend of gastric, colorectal, breast, thyroid, lymph 
nodes, and ovaries was rising. This raising trend was 
significant. Haidari, in his study, attributed the increase 
in the incidence of gastric cancer in Iran to the high 
prevalence of Helicobacter pylori infection and the change 

Table 1: Case number, crude rate and age adjusted incidence of cancer rate per 100,000
Year Case number Crude rate Age adjusted rate

Male Female Total Male Female Total Male Female Total
2003 127 63 190 30.23 15.16 22.08 43.37 24.48 31.74
2004 206 97 303 48.59 23.15 34.96 47.77 27.98 35.72
2005 223 113 336 52.13 26.73 38.78 52.61 31.99 40.19
2006 200 95 295 46.33 22.29 33.31 57.95 36.57 45.25
2007 224 131 355 51.43 30.74 39.59 63.82 41.81 50.88
2008 389 271 660 88.53 62.51 76.99 70.29 47.79 57.26
2009 366 288 654 82.57 65.89 71.56 77.41 54.64 64.43
2010 431 306 737 96.40 69.44 79.13 85.26 62.46 72.49
2011 529 447 976 117.30 100.61 103.41 93.90 71.41 81.57
2012 414 348 762 91.02 77.69 78.81 103.42 81.63 91.79
2013 428 327 755 93.31 72.42 77.08 113.90 93.33 103.28
2014 638 499 1137 127.24 104.39 123.05 125.45 106.69 116.21
2015 757 619 1376 149.46 128.82 137.12 138.16 121.97 130.76
2016 705 588 1293 136.50 122.32 136.42 152.17 139.43 147.14
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in diet patterns that are supplemented by fried foods and 
the lack of fresh fruits and vegetables and the improvement 
of cancer diagnostic techniques in the country and the 
improvement of the quality of the cancer registration 
system[18] that is consistent to our study. Various studies 
have shown an increasing trend in colorectal cancer in 
Iran,[4,19] which is consistent with our study. The pattern 
of Iranian food consumption shows an increase in the 
incidence of colorectal cancer, so that in the recent years, 
people have replaced traditional foods with their prepared 
and fatty foods.[20‑22]

According to the results of this study implying an increase 
in the incidence of ovarian cancer in Ch and B province, 
Sharifian et al. in their study showed that the incidence 
trend and mortality of ovarian cancer has been significantly 

increased in Iran from 1999 to 2013.[23] Factors such as the 
prevalence of unhealthy fat consumption in Iran have 
contributed to cancer, so that about 70% consumed fat 
of Iranian is saturated fat,[24] and in the recent decades, 
population growth and birth rates in Iran have declined 
and consumption of oral contraceptives has changed,[25] 
increasing the risk of ovarian cancer in Iran. Safavi et al. 
showed the increasing trend of incidence of thyroid 
cancer in Iran in 2004–2010.[26] In comparison to the past, 
improvement of diagnostic technique for thyroid cancer 
has influenced the increase in the incidence of thyroid 
cancer.[27] In accordance with our results, various studies in 
Iran showed the ascending trend in the incidence of breast 
cancer.[28] Increasing the women’s awareness and diagnostic 
screening tests,[29] increasing life expectancy, and changing 
lifestyle in the Western style[30] lead to an increase in the 

Figure 1: Cancer incidence trend by annual percentage change in joinpoint analysis 2003–2016
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number of patients in the recent year. The results of the 
study showed that the incidence of bladder cancer in Ch 
and B province is constant. According to various reports, 
the incidence of bladder cancer in Iran has an ascending 
trend and high provincial dispersion. Improving the cancer 
registration system and increasing life expectancy, lifestyle, 
and smoking have led to an increase in the incidence of 
bladder cancer in Iran.[31]

In the present study, trend of incidence of lymphoma 
cancer was raising. Lymphoma cancer has been increasing 
across the world in 2004–2008. In Yazd, Ahvaz, Isfahan, 
and Kerman, the most incidence of lymphoma cancer has 
been observed.[32] Results of our study are consistent to 
that conducted in Kerman showing the increasing trend in 
lymphoma cancer. In the present study, increased smoking 
in Kerman has contributed to increase in lymphoma 
cancer.[33]

The result of this study showed that the incidence of 
cancer in Ch and B province after 65 years of age is 
increased. The incidence of all cancers is increased after 
60 years of age.[34] One of the reasons for the increased 
risk of cancer with age may be decline in mobility.[35] 
This study is the first study to investigate the incidence 
of cancers in Ch and B in Southwest of Iran, which can 
serve as a reference for decision‑makers in the health 
system and like an experimental study, can serve as a solid 
foundation for management and researchers in Iran.[36] 
This study has some limitations. Access to all patients’ 
data within 15 years was not possible based on the type 
of cancer and the clinical and paraclinical characteristics 
of the patients, and only some cancer information was 
available for the years 2010–2014, which was used. Cancer 
registration program of the province has many defaults; 
sometimes, the differences in the quality and coverage of 
data are observed, and in some cases, there is undercount 
and misclassification. Moreover, improving the cancer 
registration system may be one of the reasons of increasing 
the cancer. It seems that reviewing the existing plan and 

using different method for cancer registration based on 
population are necessary for correct estimation of cancer 
rate in the country.

CONCLUSION

The annual average incidence trend of cancers in 2003–2016 
had been significantly increased 12.6%, and the incidence of 
stomach, breast, colorectal, thyroid, lymph node, and ovary 
cancers is increasing in Ch and B provinces. Therefore, the 
plan for the control and prevention of these cancers must 
be a high priority for health policy‑makers. Although 
this increase may be partly attributed to the change and 
improvement in cancer registry system in the province and 
the improvement of diagnostic technique and awareness 
of people of self‑assessment and referral to diagnostic 
centers, but in any case, the increasing incidence of cancers 
is significant and requires further studies to determine the 
causes. Considering the increasing trend of these cancers, 
screening and early diagnosis in high‑risk individuals is 
recommended. Health system managers should consider 
the diversity of patterns and risk factors for the planning 
and controlling these patients. Therefore, it is necessary that 
health policy‑makers pay special attention to increasing 
public awareness and raising public awareness of cancer as a 
health priority and to take the prevention of cancer seriously 
through continuously negotiating with the mass media,
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