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Abstract
Colorectal cancer (CRC) survival varies at individual and geographically level. This population-based study aimed to evaluating
various factors affecting the survival rate of CRC patients in Kurdistan province.
In a retrospective cohort study, patients diagnosed as CRC were collected through a population-based study fromMarch 1, 2009

to 2014. The data were collected from Kurdistan’s Cancer Registry database. Additional information andmissing data were collected
reference to patients’ homes, medical records, and pathology reports. The CRC survival was calculated from the date of diagnosis to
the date of cancer-specific death or the end of follow-up (cutoff date: October 2015). Kaplan–Meier method and log-rank test were
used for the univariate analysis of survival in various subgroups. The proportional-hazard model Cox was also used in order to
consider the effects of different factors on survival including age at diagnosis, place of residence, marital status, occupation, level of
education, smoking, economic status, comorbidity, tumor stage, and tumor grade.
A total number of 335 patients affected by CRC were assessed and the results showed that 1- and 5-year survival rate were 87%

and 33%, respectively. According to the results of Cox’s multivariate analysis, the following factors were significantly related to CRC
survival: age at diagnosis (≥65 years old) (HR 2.08, 95% CI: 1.17–3.71), single patients (HR 1.62, 95% CI: 1.10–2.40), job (worker)
(HR 2.09, 95%CI: 1.22–3.58), educational level: diploma or below (HR 0.61, 95%CI: 0.39–0.92), wealthy economic status (HR 0.51,
95% CI: 0.31–0.82), tumor grade in poorly differentiated (HR 2.25, 95% CI: 1.37–3.69), and undifferentiated/anaplastic grade (HR
2.90, 95% CI: 1.67–4.98).
We found that factors such as low education, inappropriate socioeconomic status, and high tumor grade at the time of disease

diagnosis were effective in the poor survival of CRC patients in Kurdistan province; this, which need more attention.

Abbreviations: CI = confidence intervals, CRC = colorectal cancer, HR = hazard ratio, TNM = tumor node metastasis.
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1. Introduction

Colorectal cancer (CRC) is the third prevalent cancer and the
fourth cause of death worldwide. There is worldwide variation in
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incidence and mortality rate of CRC. There is a wide
variation in the incidence rate of CRC in different states of Iran.
Comparedwith developed countries, the incidence rate of CRC in
Iran is low; however in the recent decade this rate has increased
significantly.[4] According to national reports of Iran cancer
registration in 2009, CRC is the third prevalent cancer among
women and the fifth one among men.[5] In Kurdistan province,
CRC is the fifth prevalent cancer among women and the sixth
prevalent one among men. CRC is the disease of middle age and
elderly individuals.[6]

The survival rate is the best index of evaluating the effectiveness
of healthcare, diagnostic, and curative interventions in CRC
patients. The survival rate is defined as the proportion of cancer
patientswho survived at a specific periodof time after thediagnosis
of cancer. The difference in survival rates in various geographical
areas is supposed to be due to demographics factors (age at
diagnosis, sex, and ethnicity), economic status, genetic, environ-
mental factors, availability of healthcare services, histology type,
tumor grade, tumor size, tumor stage, and number of comorbid
conditions such as cardiovascular disease and diabetes.[7,8] In
developed countries, the 5-year survival rate in CRC is higher than
60%,[1] while it is less than 50% in Iran.[9,10] The differences of the
reported survival ratesmay bedue to the stage of disease at the time
of diagnosis or different methods of diagnosis.[8,11]

So far survival rates of CRC reported in Iran was estimated
based on hospital-based studies.[7,9,10,12] Hospital-based study
may represent population of those who have had sufficient access

mailto:moradi_gh@yahoo.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000005941


Rasouli et al. Medicine (2017) 96:6 Medicine
to healthcare resource or where health services are well
developed. Three main data sources for population-based study
include pathology records, hospital medical documents, and
death certificate. Population-based study takes in to account all
diagnosed cases in a well-defined population as well as all
potential prognostic factors.[13]

The aim of this study was to determine survival rate and its
associated factors including age at diagnosis, gender, occupation,
level of education, marital status, place of residence, economic
status, smoking, family history, comorbidity, tumor site, tumor
stage, histology type, and tumor grade based on a population-
based study in Kurdistan province.

2. Materials and methods

2.1. Study design

This was a retrospective cohort study. The data of 335 CRC
patients was collected through a population-based study from
March 1, 2009 to March 21, 2014. The data were collected from
Kurdistan’s Cancer Registry database. Additional information
and missing data were collected referring to patients’ homes,
medical records, and pathology reports. The data achieved from
Kurdistan’s Cancer Registry was collected and coded in
accordance with the International Classification of Diseases
(ICD-10), anatomic location of colon cancer (C18), rectosigmoid
(C19), and rectum (C20) which was provided for the cancer
registry. Ethical approval was obtained from Kurdistan Univer-
sity of Medical Sciences ethics committee.

2.2. Data collection

Themain source data of CRC patients were obtained from cancer
registration system. Other required data were collected from
patients’ medical records, pathology reports, and the death
system. Socioeconomic data were collected from going to
patients’ homes and patients’ medical records including age,
gender, occupation, level of education, marital status, place of
residence, socioeconomic status, smoking statue, health status at
the time of referring to the hospital, the date of death, and family
history of CRC. Pathologic data including age at diagnosis,
tumor location, tumor stage, histology type, and tumor grade
were collected from medical and pathology records. In this
survival analysis, the follow-up time was defined as the date of
diagnosis until the date of cancer-specific death or the end of
follow-up (cutoff date: October 2015). Patients with no follow-
up information, other provinces cases rather than Kurdistan, and
those with a history of other types of cancer were excluded from
the study. (See figure, Supplemental Content, which illustrates the
data processing of CRC records for included and excludes cases,
http://links.lww.com/MD/B550.)
Data analysis was stratified by age at diagnosis (�50, 51–64,

and ≥65-years old). Based on their occupations, patients were
divided into 5 groups including unemployed, housewife, worker,
self-employed, and employee. Regarding the level of education,
patients were classified in three levels as academic education,
diploma or below, and illiterate. Marital status was classified into
single (unmarried, divorced, widow/widower) and married. They
were either city dwellers or village dwellers. Socioeconomic status
was classified into 3 groups: rich, moderate, and poor based on
principal component analysis method (PCA). The tumor location
was determined according to pathology report of colon, rectum,
and rectosigmoid. The histology types were: adenocarcinoma,
mucinous carcinoma/signet-ring carcinoma. Tumor stage was
2

classified into stage II and III using TNM system (tumor node
metastasis). Tumor grade was classified as: well differentiated,
moderately differentiated, poorly differentiated, and undifferen-
tiated/anaplastic.
2.3. Statistical analysis

The 1- to 5-year survival rate of patients was analyzed based on
different variables. Kaplan–Meier method and log-rank test were
used to univariate survival analysis and the significance level in
different subgroups of study patients, the overall survival rate,
and cancer-specific survival curves were estimated. Cox’s
proportional-hazard model was used for multivariate survival
analysis and the hazard ratio (HR). Significant factors (P<0.1)
from univariate analysis were candidate as to enter in the
multivariate analysis. For the univariate analysis, the significance
level of each factor was tested alone. For the multivariate
analysis, a backward-elimination approach was performed in the
multivariate regression model by Cox. In this model, the
significant factors from the univariate analysis were removed
one at a time, starting with the factor that had the largest P-value,
until all remaining factors had a 2-sided P-value of less than 0.10.
Then, the HR and the 95% confidence interval (CI) were
reported. The assumptions of the hazard proportionality have
been tested by graphical methods (log (s) t vs time) and Shoenfield
residuals ph test.[14,15] There was not any violations of the
proportionality assumption for any of the covariates included in
the CRC-specific models. P<0.05 was considered statistically
significant. All statistical analyses were performed using
Stata12.0 software (StataCorp, College Station, TX).
3. Results

In this study, 335 CRC patients with were investigated. The age
at diagnosis was 61.7±1.05 in men and 60.5±1.12 in women.
Forty-two patients (24.4%) were �50-years old, the majority of
patients were male, city dwellers, and 25% of them were
smokers. Regarding the tumor site, colon cancer was diagnosed
in 201 patients (60%) and 91.9%of whichwere adenocarcinoma
(Table 1). Among the 164 deaths (49%), 142 patients (85%) died
because of cancer, 11 patients (6.7%) died because of unknown
reason, and 14 patients (8.3%) died because of some other
reasons.
In this survival analysis, the survival median was 42.6±2.8

(95% CI: 36.1–46.2) months. One- to 5-year survival rate in
CRC patients was 87%, 69%, 57%, 42%, and 33%,
respectively. The survival curve in month is shown in Fig. 1.
The log-rank test showed a significant association between

survival rate and age at diagnosis (P<0.001; Fig. 2), place of
residence (P=0.023), marital status (P<0.001; Fig. 3), occupa-
tion (P=0.003), level of education (P<0.001), smoking (P=
0.017), economic status (P=0.002; Fig. 4), comorbidity (P=
0.026), and tumor grade (P<0.001; Fig. 5). It means that older
age at the time of diagnosis (≥65 years), being village dwellers or
single, illiteracy, workers, smoking statue, poor economic status,
and higher tumor grade were statistically associated with low
survival. However, there was not any significant association
between survival rate and gender, family history of CRC, tumor
site, and histology type of tumor (P>0.05) (Table 1).
According to multivariate analysis using Cox’s proportional-

hazard model, there was a statistically significant association
between survival rate and age at diagnosis, marital status,
occupation, level of education, economic status, and tumor

http://links.lww.com/MD/B550


Table 1

Demographic and clinical characteristics of CRC patients and survival using Kaplan–Meier method and multivariate survival analysis.

Characteristic Category Frequency (%) Median survival per month (95% CI)
∗
P HR (95% CI)

Sex Male 203 (60.5) 37.5 (27.8–46.3) 0.296 Not in model
Female 132 (39.5) 45.6 (40.3–50.9)

Age at diagnosis �50 y 82 (24.4) 71.1 (65.4–79.8) <0.001 1
51–64 y 116 (34.6) 50.2 (41.5–61.3) 1.33 (0.73–2.41)
≥65 y 137 (41) 27.1 (22.3–31.1) 2.08 (1.17–3.71)

Residence Rural 108 (32.3) 38.6 (23.8–43.7) 0.023 1
Urban 227 (67.7) 45.3 (38.5–52) 0.96 (0.66–1.40)

Marital status Married 263 (78.8) 45.6 (40.9–50.3) <0.001 1
Single (unmarried, divorced, widow/widower) 72 (21.3) 26.1 (20.4–31.8) 1.62 (1.10–2.40)

Occupation Unemployed 56 (17.4) 40.7 (26.6–54.3) 0.003 1
Housewife 101 (31.4) 45.6 (40.1–51.2) 0.91 (0.52–1.58)
Worker 76 (23.5) 27.9 (20.3–35.5) 2.09 (1.22–3.58)
Self-employed 53 (16.5) 36.2 (27.4–45) 1.30 (0.70–2.40)
Employee 36 (11.2) 74.2 (68.4–78.6) 0.67 (0.27–1.65)

Education Illiterate 170 (50.7) 28.1 (22.4–32.8) <0.001 1
Diploma or below it 132 (39.5) 61.7 (58.3–65.5) 0.61 (0.39–0.92)
Academic 33 (9.8) 67.2 (63.4–72.1) 0.52 (0.27–1.03)

Smoking No 253 (75.5) 45.3 (36.5–54) 0.017 1
Yes 82 (24.5) 67.2 (63.4–72.1) 1.34 (0.92–1.95)

Socioeconomic status Poor 105 (33.5) 27.9 (26.7–33.1) 0.002 1
Moderate 104 (33.2) 36.1 (26.1–46) 0.78 (0.52–1.18)
Rich 104 (33.2) 52.8 (38.4–67.2) 0.51 (0.31–0.82)

Family history of CRC No 293 (87.5) 45.3 (37.9–52.6) 0.556 Not in model
Yes 42 (12.5) 39.1 (32.7–45.5)

Comorbidity No 205 (61.2) 48.8 (32.5–64.7) 0.026 1
Yes 130 (38.8) 38 (28.3–47.7) 1.15 (0.80–1.64)

Tumor location Colon 201 (60) 41 (37.2–48.8) 0.717 Not in model
Rectum 94 (28.1) 45.6 (36.2–55)
Rectosigmoid 40 (11.9) 46.2 (36.1–56.2)

TNM stage II 68 (20.3) 49.8 (42.4–57.1) 0.085 1
III 168 (50.1) 38 (29.9–46) 1.06 (0.66–1.70)

Histologic type Adenocarcinoma 308 (91.9) 42.6 (36.9–48.3) 0.599 Not in model
Mucinous\signet ring-cell carcinoma 27 (8.1) 51.4 (48.4–58.3)

Tumor grade Well differentiated 99 (29.5) 53.8 (57.4–68.3) <0.001 1
Moderately differentiated 106 (31.6) 49.8 (34.3–53.2) 1.49 (0.90–2.46)
Poorly differentiated 86 (25.7) 36.2 (22.8–49.7) 2.25 (1.37–3.69)
Undifferentiated\anaplastic 44 (13.2) 25.4 (17.1–33.6) 2.90 (1.67–4.98)

CI= confidence interval, CRC= colorectal cancer, HR=hazard ratio, TNM= tumor node metastasis.
∗
Log-rank test—P<0.05.

Figure 1. Five-year survival of patients diagnosed with CRC in Kurdistan
province (2009–2014) (Kaplan–Meier). CI=confidence interval, CRC=color-
ectal cancer.

Figure 2. Kaplan–Meier curves of colorectal cancer-specific survival across
age at diagnosis.
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Figure 3. Kaplan–Meier curves of colorectal cancer-specific survival across
marital status.

Figure 5. Kaplan–Meier curves of colorectal cancer-specific survival across
tumor grade.
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grade. That is, patients in age group ≥65 years had higher HR as
opposed to the younger age group �50 years (HR 2.08, 95% CI:
1.17–3.71). Survival in single patients was lower than married
patients (HR 1.62, 95% CI: 1.10–2.40). The results of Cox’s
regression analyses indicated that workers had higher mortality
(HR 2.09, 95% CI: 1.22–3.58), while this increased hazard was
not statistically significant in housewives, self-employed, or
employed patients (Table 1).
In individuals with diploma or lower degrees survival was

better than illiterate patients (HR 0.61, 95% CI: 0.39–0.92). In
addition, survival in patients with high economic status was
better than the patients with low economic status (HR 0.51, 95%
CI: 0.31–0.82). Poorly and undifferentiated/anaplastic grade
tumors which were respectively exhibited had higher mortality of
2.06- and 2.80-fold than well-differentiated tumors in CRC
patients (Table 1).
4. Discussion

The aim of this population-based study to evaluate the CRC
survival rate and prognostic factors in Kurdistan province. Our
study show that 1- to 5-year survival rate in CRC patients was
87% and 33%, respectively. The median of survival was 42.6
Figure 4. Kaplan–Meier curves of colorectal cancer-specific survival across
tertiles of socioeconomic status.

4

months. The log-rank test showed that there is no statistically
significant association between patients’ survival and gender,
family history, tumor site, and histology type. The results of
Cox’s multivariate regression analysis showed that age at
diagnosis, level of education, marital status, occupation,
economic status, and tumor grade to be significant predictors
for CRC survival.
In this study, 1- to 5-year survival rate was 87% and 33%,

respectively. In a population-based study conducted by Aryaie
et al[16] (2004–2008) in Golestan province, patients’ average
survival time was 43.4 months. It was consistent with the findings
of the present study. In a study conducted by Ahmadi,[9] the
survival median of patients based on ethnicities such as Fars,
Kurd, Lor, and Turk was 70, 29, 66, and 102 months
respectively, which Kurds had the lowest survival median.
In the findings of Mehrkhani et al,[17] 1- to 5-year survival rate

was 73% and 42%, respectively. In addition, the results of a
study conducted byMehrabani and Almasi-Hashiani[10] revealed
that 1-, 3-, and 5-year survival rate were 94%, 50%, and 27%,
respectively. In another study in Japan, the 5-year survival was
reported 61%,[18] and the lowest survival rates were reported in
Mumbai[19] and Southwest of Asia[20] with 31% and 34%,
respectively. Moreover, in Lang’s study[21] in the USA, the
increase in survival rate in colon cancer since 1992 to 2000 was
reported from 43% to 47% and in rectum cancer, it was reported
from 39% to 42%.
In Iran, especially in Kurdistan, and other developing countries

rather than developed ones, inappropriate diagnosis and
treatment methods, results in diagnosis of disease in later stages
and low survival rate. Moreover, the differences in survival rates
reported from various geographical areas can be partially due to
using different registration systems, hospital-based versus
population-based cancer registries. Therefore, inferences based
on analysis of hospital data may bias the survival rate
estimations.[16] Population-based study provides better estima-
tion about health outcomes.[22,23] Another reason such as a high
proportion of certificate death may lead to bias the calculation
survival and have poor survival times since there would be less
time to register them in life.[21,24]

In this study, the results of Cox’s multivariate regression
analysis revealed that age at diagnosis is associated with survival.
Survival in �50-year old patients was better than ≥65-year-old
patients. The association of age at diagnosis with survival rate in
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young CRC patients is still contradictory. In some studies, the
difference in survival rate of �50-year-old patients and >50-
year-old patients was not statistically significant.[7,16,25] In Wang
et al,[26] univariate Cox proportional hazard regression demon-
strated that the 41- to 50-year patients had higher survival rate
(HR 0.94, 95% CI: 0.89–0.99) and in some other studies, this
rate in young patients was higher than older patients.[27,28] It was
consistent with the findings of present study. However, in some
other studies, low survival rate in young CRC patients is due to
more aggressive nature of disease in younger ages and poor
pathological prognosis, and diagnosis in later stages.[29,30] The
difference between survival rate in young patients and older
individuals can be attributed to the following factors: difference
in treatment methods, the unfavorable effects of medication and
intoxication, comorbidity in older patients, low progression of
disease in younger patients, and higher physical status.[31,32]

However, in some other studies it is reported that the low survival
in young patients is due to diagnosis of cancer in later stages of the
disease.[30,33]

In univariate analysis, the association between survival rate
and place of residence was statistically significant (P=0.026). But
in Cox’s multivariate analysis, there was not any significant
association between patient prognosis. Results of other studies
showed that, the survival rate of city dwellers was higher than
village dwellers.[34,35] The difference in the survival rate between
urban and rural areas is mostly due to the patients’ access to
healthcare services, level of knowledge, and distance to the
medical care centers.[36–38]

Both univariate and multivariate analyses showed a significant
association between marital status (single) and survival (HR
1.62, 95% CI: 1.10–2.40). In a study by Ahmadi et al,[9] it was
shown that the HR for single patients was 2.14 times more than
in married patients (HR 2.14, 95% CI: 1.19–3.84). But in other
studies, no significant association was shown between marital
status and survival rate.[10,39] The higher rate of survival in
married patients can be attributed to social and mental supports
provided by their family and better nourishment habits in
comparison to single patients. Of course, there is a need for more
investigation.[40]

The results of Cox’s hazard ratio (HR) revealed that workers
had significantly higher mortality than unemployed patients (HR
2.09, 95% CI: 1.22–3.58). In the study conducted by Heidarnia
et al[35] the HR in patients who were workers was 2.3 times more
than the jobless ones. Our results were in line with in other
studies. Moreover, in Eloranta et al’s study,[41] a statistically
significant association between occupation and survival rate was
observed. In addition, the results of a study conducted by Egeberg
et al[42] revealed that unemployment and having no income can
decrease the rate of survival. Since occupation determines an
individual’s income, and it is an indicator of individual’s
economic level, it has an effective role in socioeconomic status
of a person and reflects the significant role of socioeconomic
status in CRC survival.
Patients’ level of education was another associated factor to

survival in CRC patients. That is, the HR for death in illiterate
individuals was higher consistently. Other studies showed a
strong and negative association between level of education and
survival rate.[43–45] However, in Heidarnia’s study in Iran[35] and
Menvielle et al’s study in France,[46] there was not a statistically
significant association between level of education and survival
rate. Higher survival rates in CRC patients with higher level of
education can be attributed to their healthy lifestyle. Majority of
these individuals are of a good economic status and have access to
5

medical centers. Regarding CRC patients insufficient knowledge
and awareness of self-care and screening programs, it seems
necessary to consider illiterate CRC patients in intervention,
control, and prevention programs.[37,46]

Economic status is another important and associated factor
with survival rate of CRC patients. The results of Wrigley et al’s
study in England[47] and Gorey et al’s study in USA and
Canada[48] indicated that individuals with low economic status
had low survival rate. Our results were in line with in other
studies. The results of a study conducted by Lejeune et al[49]

revealed that individuals with poor economic status had less
access to treatment and had higher mortality (HR 1.20, 95% CI:
1.16–1.25). Moreover, in other studies, it was reported that there
was a statistically significant association between level of income
and survival rate of CRC patients.[50–52]

Individuals’ low economic status may be due to their
occupation and low level of income, little access to health
system, and healthcare services; consequently, diagnosis in
advanced stages of disease leads to low survival rate.
In univariate analysis, a significant association was observed

between comorbidities such as diabetes, cholesterol, hyperten-
sion, obesity, and survival rate (P=0.023). But in Cox’s
multivariate analysis, no significant association was observed.
According to the results of studies, the existence of other diseases
in CRC patients can influence the patients’ survival.[42,50,53] In a
retrospective cohort study for investigating the effect of number
of comorbidity based on comorbidity index by Charlson on
survival rate of CRC patients in New Zealand,[54] it was reported
that the HR increased from 32% to 48% based on this index and
the disease type. The HR with the presence of 2 comorbidities
increased up to 23% and with the presence of 3 comorbidities
increased up to 33%.
The association between diabetes mellitus as a comorbidity and

survival rate in CRC patients has been identified, although the
results in various studies were contradictory.[55–58] There was not
any association between the comorbidities and survival rate due to
inaccurate reports on comorbidities in CRC medical profile cases.
In Cox’s regression analysis, tumor grade in poorly differenti-

ated and undifferentiated/anaplastic stages was a significant
prognostic factor of survival rate. The results of a study by
Ahmadi et al[9] in Iran revealed that the HR in grades III and IV is
significantly associated with CRC survival rate (HR 2.11, 95%
CI: 1.19–3.75). Moreover, in Ghabeljoo et al’s study,[59] it was
reported that there was a statistically significant association
between tumor grade in moderately stage in colon and rectum
cancer and poorly stage in colon cancer. The results of a study
conducted by Hata et al[60] on Japanese-American people
residing in Hawaii (1991–2001) revealed that tumor grade III
is significantly associated with CRC survival rate (P=0.032). In
addition, in some other studies, a significant association was
observed between tumor grade and CRC survival rate.[13,61–63]

Our results were in line with in other studies. Patients diagnosed
in advanced stages of the disease have lower survival rate. The
associated factors with survival rate include early diagnosis,
progressive, and supportive treatment in early stages of the
disease, and valid classification of tumor grade.
5. Conclusion

We found that factors such as low education, inappropriate
socioeconomic status, and high tumor grade at the time of disease
diagnosis were effective in the poor survival of CRC patients in
Kurdistan province; this, which need more attention.
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5.1. Limitations

However, incomplete reports of CRC patients medication and
comorbidities can be considered as the main limitations of this
study. Another limitation of the study was potential information
bias due to collecting data on patient’s occupation and smoking
status from their family members.
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