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Abstract

Background: The population-based survival rate is affected by the quality and effectiveness of health care systems.
Overall, the survival of prostate cancer (PC) patients has improved over the past two decades worldwide. This study
aimed to determine the overall survival rate and correlate it with the prognostic factors in patients with PC diagnosed
in Kurdistan province.

Methods: In a retrospective cohort study, 410 PC patients registered in Kurdistan province population-based cancer
registry from March 2011 to 2018 were recruited. Kaplan—-Meier method and log-rank test were used to analyze the
overall survival rates of PC patients. A Multivariate Cox regression model was used to determine adjusted hazard ratios
for different variables.

Results: Of 410 patients with PC, 263 (64.1%) died within seven years due to the disease. The 1, 3, and 5 years survival
rates were 93, 64.1, and 40.7%, respectively. According to the results of multiple Cox regression, the following factors
were significantly related to PC survival: age at diagnosis (>81-years old) (HR=2.23, 95% Cl: 1.23-4.42) and 71-80 years
old was (HR=1.26, 95% Cl: 1.12-2.31), occupation (employee) (HR=0.42, 95% Cl: 0.20-0.87), educational level: aca-
demic (HR=0.78, 95% Cl: 0.64-0.91), AJCC stage of disease (HR=2.18, 95% Cl: 1.9-3.68), Gleason score > 9 (HR=7.12,
95% Cl: 5.35-10.28), and Gleason score= 8 (HR=4.16, 95% Cl: 2.50-6.93). There was less mortality rate among the
patients who had received active care, radical prostatectomy, radiotherapy, combined treatment, and orchiectomy
had a lower mortality rate than those who received no treatment (P<0.05).

Conclusions: This study demonstrated that factors such as age at diagnosis, level of education, occupation, AJCC
stage of disease, Gleason score, and type of treatments were influential factors in the survival of PC patients in Kurdis-
tan province and needed more attention.
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Introduction

Prostate cancer (PC) is the second most prevalent can-

cer and the cause of the sixth cancer-caused death in men
*Correspondence: Hsmajidpour@gmailcom w.orldw1.de [1]. The prevalence and m.ortallty rate of the
! Social Determinants of Health Research Center, Research Institute disease is not similar between countries, and 75% of the
for Health Development, Kurdistan University of Medical Sciences, cases happen at the age above 65 years old [2-4]. Cancer

Sanandaj, Iran . . . .
Full list of author information is available at the end of the article is the third most prevalent cancer in men and the sixth

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-021-09078-8&domain=pdf

Rasouli et al. BMC Cancer ~ (2021) 21:1314

most prevalent cancer in Iran, so that it constitutes 7-9%
of total cancer cases [5-7].

The prevalence of PC is not the same between different
countries and races [8—10]. The difference is due to dif-
ferent reasons such as genetic capacity, exposure to the
unknown environmental risk factor, differences in health
care models, socioeconomic factors, cancer registration
system, etc. [8—10]. Studies on cancers and determining
probability and survival distribution of cancer patients
based on demographical and clinical variables of patients
are critical. To this end, survival analysis models can be
used. Considering that long-term survival following
prostate cancer treatment is widespread, it is crucial to
estimate the survival rate and prepare the ground to meet
the unique requirements of these patients [11-13].

Studies on estimating PC survival are growing. How-
ever, despite the ever-increasing recognition of the long-
term outcomes of prostate cancer diagnosis, research
works on this field are still disorganized [13, 14]. In Iran,
the survival rate of PC is mainly based on the informa-
tion of hospital files, so the five-year survival rate, accord-
ing to some studies, is about 36% [15]. The survival rate
based on population is affected by the quality and effec-
tiveness of health care systems. In general, the survival
rate of PC patients has been growing over the past few
decades, especially in European countries [16, 17]. How-
ever, this progress is not compatible between countries,
races, and socioeconomic groups. A deprivation gap was
observed among patients with prostate cancer diagnosed
in Scotland during 1996-2000 [17]..

The aim of assessing survival is to determine its effect
on the patient, health system, and clinical care poli-
cies gap in post-treatment; Estimating resources to help
patients achieve optimal health; increasing their quality
of life, and survival after treatment is a significant issue of
general health services.

Materials and methods

In this retrospective cohort study, 410 patients with PC
were collected from the cancer registry system in the
Kurdistan University of Medical Sciences from 2011
to 2018. Kurdistan is a province located in the west-
ern region of Iran and constitutes eight counties. The
majority of the residents of this province are farmers and
ranchers. In the national census in 2016, the overall pop-
ulation of this province was estimated as 1,603,000, with
71% of them lived in urban areas, and 17.5% of them were
over 50 years old. Most of the residents of the province
are of Kurdish ethnicity.

The study was conducted from March 20, 2011, to
March 19, 2018, in Kurdistan based on a primary diag-
nosis of histopathology and cancer registration system.
In addition, the study was a population-based work.
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Diagnosis and registration were based on the Interna-
tional Categorization of Diseases (ICD10) and anatomic
position of prostate cancer (C84). The required data were
collected from Kurdistan Province Cancer Registration
System. Data gathering was done in September 2019
(cutoff date).

The primary source data of PC patients were obtained
from the cancer registry system. Other required data
were collected from patients’ medical records, pathol-
ogy reports, and the death system. Trained interviewers
conducted an additional telephone survey to collect data,
including survival status, age (at diagnosis), sex, occu-
pation, level of education, marital status, place of resi-
dence, smoking and alcohol history, health status at the
time of referring to the hospital, the date of death, and
family history of PC. Pathologic data, including patients’
information, included local tumor, Gleason score, and
type of treatment (based on the medical and pathological
report).

Survival time was measured from the diagnosis to
death or the last follow-up. The subjects were studied in
terms of age at diagnosis (<60-years, 61-70 years, 71-80
years, and >81-years old), occupation (unemployed/
retired, worker, self-employed, employee), education
level (college, high school, junior high school, illiterate)
marital status, and domicile. Based on the Gleason score,
the tumors were categorized as low (<6), moderate [7, 8],
and high (>9). Based on AJCC measures, the tumor stage
was categorized as I, I, III, and IV, and the type of treat-
ment included active surveillance, radical prostatectomy,
radiotherapy, radiotherapy plus radical prostatectomy,
orchiectomy, androgen therapy, and no treatment.

Data analyses

The 1, 3, and 5 years’ survival rate and median of survival
were investigated based on the variables under study.
The difference in survival rate was measured for the sub-
groups using the log-rank test. Using the Kaplan-Meier
method, overall survival, age at diagnosis, Gleason score,
tumor stage, and type of treatment were demonstrated
on a curve.

Univariable and multivariable regression Cox propor-
tional hazard models were executed. To select and shrink
the selected predictors according to their relative con-
tribution to the final model, a least absolute shrinkage
and selection operator (LASSO) method was performed
[18]. For inclusion in a multivariate model, all those vari-
ables which had a p-value of less than 0.10 or were pre-
viously well-known confounders in such analysis were
included in multivariate analysis in a stepwise approach.
Internal validation was used by the bootstrap method, in
which new datasets are created by random drawing from
the sample with replacement [19]. The whole modeling
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process, i.e., developing a Cox regression model with
a LASSO penalty, was reiterated in each of these new
datasets.

The assumptions of the hazard proportionality have
been tested by graphical methods (log (s) ¢ vs. time) and
Shoenfield residuals ph test [20]. There were no viola-
tions of the proportionality assumption for any of the
covariates included in the PC-specific models. P<0.05
was considered statistically significant. All statistical
analyses were performed using Statal6.0 software (Stata-
Corp, College Station, TX).

Results

Of 410 patients with PC, 263 (64.1%) died within seven
years due to the disease. The age at diagnosis was
68.31£8.24 years, and 56 individuals (13.7%) were younger
than 60 years. The majority were city dwellers, 50.5%
were self-employed, and 6.6% had an academic degree.
In addition, 30.2 and 2.7% of the participants had a his-
tory of smoking and drinking, respectively. In 152 cases
(37.1%), the tumor stage was III, and IV in 42 cases
(10.2%). Gleason’s score of 114 cases (27.8%) was equal to
8 and >9 for 117 cases (28.5%). As to the type of treat-
ment, 30 cases (7.3%) did not receive any treatment, 63
cases (15.4%) had active surveillance, 87 cases (21.2%)
had radiotherapy, and 86 cases (21%) had orchiectomy
(Table 1).

The results indicated that 1, 3, and 5 years’ survival rate
was 93, 64.1, and 40.7%, respectively, with mid survival
of 49 months (95% CI 55.6-49) (Fig. 1). The log-rank test
indicated that the survival rate of prostate cancer was
different depending on diagnosis time (P<0.001) (Fig. 2),
domicile (P=0.022), job (P=0.003), an education level
(P=0.002), underlying disease (P=042), the position of
tumor (P<0.001) (Fig. 3), Gleason score (P<0.001) (Fig. 4),
and type of treatment (P<0.001). On the other hand, the
survival rate was not significantly related to marital sta-
tus, history of smoking and drinking, and history of pros-
tate cancer in the family (P>0.05) (Table 1).

Multiple Cox regression analysis results showed that
individuals older than >81-years old had a lower survival
rate (HR=2.23, 95% CI: 1.23-4.42, P=0.009). In addition,
the hazard rate of PC in individuals aged 71-80 years was
1.26 times higher than that of age group younger than
<60-years old. Univariable regression results indicated
that individuals living in the city had a higher survival
rate than those living in rural areas (HR=0.74, 95% CI:
0.5-0.97, P=0.024). However, multiple regression results
indicated no significant difference (P=0.067), and the
survival rate in individuals with a university degree was
higher (HR=0.78, 95% CI: 0.6-0.91, P=0.042). Multiple
Cox regression results indicated that death hazard in
individuals with tumor stage III was equal to 1.45, and
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that of individuals with tumor state IV was equal to 2.18.
The mortality hazard rate in individuals with a Gleason
score of 8 was equal to 4.16 (95%CI: 250-6.93, P=0.012),
and that of individuals with a Gleason score >of 9 was
7.14 (95% CI: 5.35-10.28, P=0.002). One variable and
multivariate regression results showed that individuals
who received active care, radical prostatectomy, radio-
therapy, combined treatment, and orchiectomy had a
lower mortality rate than those who received no treat-
ment. However, those who received ADT treatment did
not have a significantly different survival rate (Table 2).

Discussion

The results demonstrated that the age at diagnosis, occu-
pation, education, AJCC stage of disease, Gleason score,
and treatment type were influential factors in PC’s sur-
vival rate in Kurdistan Province. The survival rate of 1, 3,
and 5 years were 93, 64.1, and 40.7%, respectively.

The present study results showed that the mean £+ SD
age at diagnosis was 68.31+9.82 years, and in a study in
Yazd Province-Iran on 113 patients with prostate cancer
was 67.31+9.82 years the five-year survival rate was 36.1%
[21].

Several studies have been conducted in Asia on the
survival of PC. Between 1992 and 2000, PC’s relative five-
year survival rate in China was 32.5% [22]. However, the
five-year survival rate of prostate cancer in South Korea
in 1996 and between 2010 and 2014 was 67.2 and 93.3%,
respectively, which is ascending [23, 24]. Another study
on different ethnic groups in China reported that the sur-
vival rate ranged from 26 to 78%, which is a broad-spec-
trum so that there was a significant difference between
different ethnic groups [25]. The survival rate of PC
patients has been ascending over the past few years [26].

In all regions, the five-year survival rate increased
from 83% in the late 1980s to 99% in late 2008-2014: [27].
According to Colman et al,, the five-year survival rate in
31 countries showed a wide range of changes in survival
rate in different age groups in different countries. Even
after adjusting to cover differences in mortality rate due
to other causes, the difference was still considerable in
the USA, so the survival rate of Caucasians was higher
than Afro-Americans (92.4 vs. 85.8%). The differences
can be due to different care qualities and stages of disease
[28, 29].

The Steele et al. study showed that the one-year and
five-year survival rate was notably higher than previous
periods like 2002-2003 and 2004-2009 [30]. Critz et al.
reported a 10-year survival rate of prostate cancer in their
study in 2013, approximately 75% in the USA [31], which
is two times more than what was reported by a meta-
analysis study on 11 studies, which was equal to 36.2%
[15, 32]. In general, one, five, and ten-year survival rates
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Table 1 Demographic and clinical characteristics of PC patients and survival using Kaplan-Meier method

Characteristic Category N (%) Median survival per (sub) category *P -Value
(95% CI)

Age at diagnosis <60 years 56 (13.7) 84 (68-98) <0.001
61-70 years 150 (36.8) 60 (50-71)
71-80 years 143 (34.6) (37 51.5)
>81 years 61(14.9) 0 (22-34.5)

Residence Rural 128 (31.2) (37 50) 0.022
Urban 282 (68.8) 5 (46-60.5)

Marital status Single 30(7.3) (25 64) 0327
Married 380(92.7) 49 (45-55.5)

Occupation Unemployed 107 (26.1) 41 (31.5-50) 0.003
Worker 62 (15.1) (33 70)
Self-employed 207 (50.5) 0 (46-60)
Employee 34(83) ( 74)

Education [lliterate 141 (34.4) 44 (37-48) 0.002
Diploma or below 242 (59) 5 (46.5- 64)
Academic 27 (6.6) ( 02)

Tobacco history No 286 (69.8) (44 59.5) 0.978
Yes 124 (30.2) 49 (42-56)

Alcohol history No 399 (97.3) 49 (45-55.5) 0.568
Yes 1Q2.7) 1(32.5-68)

Family history of PC No 362 (88.3) 50 (46756) 0.498
Yes 48 (11.7) 46.5 (30-70.5)

Comorbidity No 240 (58.5) 55 (48-63) 0.042
Yes 70 (41.5) 45 (37-50)

AJCC stage of disease \ 02 (24.9) 84 (68.5-102) <0.001
I (27 8) ( 5-91)
1 2(37.0) 0(26-35)
\Y 42 ( 102) 24 (19726)

Gleason score <6 85 (20.7) 102 (91-112) <0.001
7 94 (22.9) 61 (60-74)
8 114 (27.8) 36.5 (34.5-40)
>9 117 (28.5) 19 (17-22)

Treatment No treatment 30(7.3) 31.5(26-35) <0.001
Active surveillance 63 (15. 4) 109 (90-123)
Radical Prostatectomy 40 (9.8 102 (87-114)
Radiotherapy 87 (21. ) 58 (51.5-64)
Radiotherapy + Radical Prostatec- 1(12.4) 49 (38-67)
tomy
Orchiectomy 86 (21) 29 (23-33)
Androgen therapy 53(12.9) 22 (16-26)

PC Prostate cancer, C/ confidence interval
* Log- rank test — P <0.05

of PC in Asian countries were less than the world mean
rate. In addition, the survival rate was higher in countries
with higher HDI [15]. This index is higher for Asian peo-
ple living outside Asia. Improving survival rate, lead time,
over diagnosis, and prostate antigen-specific antigen
screening are essential factors. In addition, thanks to new

treatments and interventions and an increase in HD], the
survival rate of PC patients has been increasing [27, 32].
PC is not prevalent in men younger than 50 years
old. The results indicated a higher mortality rate in
individuals diagnosed in 71-80 and above 81 years old.
A study in Yazd Province-Iran on 113 patients with
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Fig. 1 Five-year survival of patients diagnosed with PC cancer in Kurdistan province (2011 - 2018) (Kaplan- Meier). PC= Prostate cancer, Cl=
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Fig. 2 Kaplan—Meier curves of prostate cancer-specific survival across age at diagnosis

prostate cancer showed that 19 patients [21%] were old (HR=7.13, 95CI:2.50-20.189, P<0.001) was higher
younger than 60 years old. Regression results indicated  [21]. Other studies have shown that most patients with
that the mortality rate in 70-79 age group (HR=3.12, PC who survived were older than 65 years old (82%),
95% CI:1.12-8.72, P=0.029) and older than 80 years while less than 1% were younger than 50 years old [27,
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32]. The population-based study in the United States
showed that survival PC patients were more deficient
among the youngest (40-44 years) and oldest patients.
The lower survival among the youngest and oldest age
group was mainly due to the degree and stage of the
disease [33]. However, the independent effect of age on

PC survival has not been well established, and there is
some evidence that age is not independently associated
with specific cancer survival [34].

In Iran and Kurdistan provinces, since prostate can-
cer screening is not performed and people are less
aware of the signs and symptoms of the disease, so at
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Table 2 Univariate and multivariate cox regression analysis for 5-year overall survival rate
Characteristic Category Univariate analysis *P -Value Multivariate analysis P -Value
HR (95%Cl) HR (95%Cl)
Age at diagnosis <60 years 1 - 1 -
61-70 years 147 (0.90-242) 0.118 0.86 (0.49-1.50) 0.609
71-80 years 244 (157-3.95) <0.001 1.26 (1.12-2.31) 0.032*
>81 years 4.99 (2.98-8.36) <0.001 2.33(1.23-442) 0.009*
Residence Rural 1 - 1 -
Urban 0.74 (0.57.0.96) 0.024 0.98 (0.74-1.23) 0.067
Marital status Single 1 - Not in model -
Married 0.80(0.51-1.25) 0.331 - -
Occupation Unemployed 1 - 1 -
Worker 0.80 (0.55-1.17) 0.268 1.09 (0.71-1.68) 0.683
Self-employed 0.74 (0.55-0.99) 0.043 1.01 (0.74-1.38) 0.967
Employee 0.28 (0.15-0.52) <0.001 042 (0.20-0.87) 0.021*
Education llliterate 1 - 1 -
Diploma or below 0.83(0.71-0.93) 0.042 091 (0.64-1.11) 0.087
Academic 0.36 (0.19-0.68) 0.002 0.78 (0.64-0.91) 0.042*
Tobacco history No 1 - Not in model -
Yes 0.99 (0.76-1.29) 0.978 - -
Alcohol history No 1 - Not in model
Yes 0.78 (0.35-1.77) 0.568 - -
Family history of PC No 1 Not in model -
Yes 1.13(0.78-1.65) 0.498 - -
Comorbidity No 1 1 -
Yes 1.28 (1.01-1.63) 0.044 1.05 (0.85-1.14) 0.124
AJCC stage of disease I 1 1
Il 1.09 (0.74-1.62) 0.634 1.03 (0.61-1.40) 0.733
Il 4.38 (3.09-6.20) <0.001 145 (1.09-2.30) 0.045*
v 8.55(541-13.53) <0.001 2.18(1.09-3.68) 0.025*
Gleason score <6 1 1 -
7 2.19(1.31-3.63) 0.002 1.21 (0.69-1.40) 0.501
8 5.32(2.34-897) <0.001 4.16 (2.50-6.93) 0.012*
>9 8.14(5.32-11.64) <0.001 7.12(535-10.28) 0.002*
Treatment No treatment 1 1 -
Active surveillance 0.06 (0.03-0.11) <0.001 0.14 (0.07-0.29) 0.001*
Radical Prostatectomy 0.07 (0.03-0.13) <0.001 0.16 (0.08-0.37) 0.001*
Radiotherapy 0.25 (0.15-0.40) <0.001 0.48 (0.28-0.83) 0.008*
Radiotherapy + Radical 0.34 (0.20-0.57) <0.001 042 (0.23-0.76) 0.005*
Prostatectomy
Orchiectomy 1(0.64-1.56) 0977 0.48 (0.29-0.81) 0.006*
Androgen therapy 0.97 (0.85-1.20) 0.185 0.68 (0.39-1.17) 0.169

older ages, they go for diagnosis and treatment, which
has a more advanced grade and stage of the tumor.
There was no significant relationship between smok-
ing and drinking history and survival of prostate cancer;
socioeconomic condition was not checked in this study.
Other studies in Kurdistan Province have demonstrated a
higher mortality rate in lower socioeconomic conditions
in patients with colorectal cancer [35]. Some studies have

argued that the higher mortality rate in lower socio-
economic groups is due to the higher prevalence of co-
morbidity in these people [36]. Co-morbidity and other
factors can describe this finding. For example, high-risk
behaviors such as smoking and drinking are more com-
mon in lower socioeconomic groups, partially explain-
ing the lower survival rate in these groups [37, 38]. A
study by Xu et al. in China illustrated that there was a
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significant difference between PC patients with hyper-
tension (28.5%) and a control group (48.3%) in terms of
five-year survival rate [39]. Co-morbidity increases the
risk of all-cause mortality but not cancer-specific mor-
tality; this may be since co-morbidity increases the risk
of death due to non-cancer causes between PC patients.
It is evident that co-morbidity influences the survival of
patients due to deaths from other causes than cancer and
affects the decision-making process of treatment.

The results showed the hazard rate in individuals with
a Gleason score of 8 (HR=4.16) and individuals with a
Gleason score >of 9 (HR=7.12). A study in Iran on peo-
ple with Gleason scores of 7 and 8-10 reported HR=1.87
(95%CI:1.13-3.11, P=0.014) and HR=2.38 (95% CI 1.14-
4.98, P=0.021) respectively [21]. Gleason’s ranking sys-
tem for PC measures the invasiveness of cancer. A higher
score indicates more invasive cancer and a higher risk of
metastasis. It is known that this ranking system is directly
related to mortality rate and predicts recurrence after
surgery and response to treatment [40].

As the results showed, the HR of the cases with tumor
stage III was equal to 1.45, and that of patients with
tumor stage IV was equal to 2.18. More than 90% of PC
cases are diagnosed in the early stages, so relative five-
year survival is close to 100% (tumor staging data are
not accurately recorded). However, five-year survival in
patients with advanced tumor stage decreased by 30%.
The histologic level of PC is essential for prognosis.
Therefore, it is recommended to report both Gleason’s
score and cohort score. The PSA level of the serum com-
pletes the clinical examination, TNM and group level,
and the AJCC prognostic stage group can be defined [41].

Uni and multivariate regression analyses showed that
patients who received active surveillance, radical prosta-
tectomy; radiotherapy; combined treatment; and orchiec-
tomy had a higher survival rate than patients who did not
receive any treatment, indicating the effect of treatment
on survival. A study on 9772 PC patients between 2010
and 2015 in Iran showed that the patients who had radio-
therapy and surgery had 92% five-year survival, while this
figure for those without treatment was 67.5% [42].

In the study, Kenrick et al. median overall survival for
the total cohort was 25.5 months in black men vs. 21.8
months’ white men (HR=0.81, P=0.08) with metastatic
castration-resistant prostate cancer. There was pro-
longed survival in the black population in those who only
received hormone-based treatment throughout their
treatment course; 39.7 months black vs. 17.1 months
white (HR=0.54, P=0.019) [43].

The result of a population-based cohort study showed,
In age-adjusted and multivariable-adjusted analyses, sta-
tin use after ADT was associated with a decreased risk of
prostate cancer death (HR=0.82; 0.95% CI 0.69—-0.96) [44].
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Based on the severity of the disease, some patients
might need combined treatments along with radical
prostatectomy followed by radiotherapy or ADT with
radiotherapy. The type of treatment can be determined
depending on age, race, ethnic group, access to oncology
services, and socioeconomic condition [45].

Treatment can affect the survival rate of cancer
patients, while there is ambiguous evidence about the
effect of treatment methods on survival rate. Large-
scale trial studies on men with PC in the early stages of
PSA showed that the advantages of radical treatment
are higher than active surveillance. However, further
examinations in different situations did not support such
advantages. It is not easy to conclude that treatment
affects the survival rate [46, 47].

PC treatment depends on the risk of the progress of
the disease, co-morbidity, patient’s preferences, and phy-
sician’s decision. There has been an improvement in the
survival rate of PC patients in the UK over the past two
decades. Still, survival rate inequality based on socio-
economic has been reported by some studies in the UK,
Wales, and Scotland [17].

A meta-analysis study on the survival rate of PC
patients in Asia showed that the highest survival rate
was in Asian people living in the UK, followed by Japa-
nese. On the other hand, China had the lowest one-year
survival rate. Higher HDI is related to a higher survival
rate as countries like Japan and Singapore with higher
HDI had a higher survival rate. That is not true in India
as, although the survival rate is high, HDI in India is
lower than that of China [15]. These differences can be
explained by differences in the health education program
and the quality of diagnostic and treatment services and
follow-ups [17].

A wide range of factors can affect prostate cancer sur-
vival in less developed regions, such as diagnosis age,
stage of the disease, invasiveness of the disease, co-mor-
bidity, and unhealthy habits [48].

Many factors have been investigated for their role in
PC survival. Evidence on the role of age and race pro-
vided inconsistent results, while socioeconomic status,
tumor-related characteristics, and treatment had a main
role in PC survival.

Essential factors in the difference in prostate cancer sur-
vival rate in Kurdistan province can be the lack of prostate
cancer screening, lack of awareness of the symptoms of the
disease, late referral of patients (diagnosis of disease in old
age), and tumor progression is. Another critical aspect of
socioeconomic status is accessing the health care services
and quality of testing services available to different socio-
economic groups. These vary in different countries. Also,
non-academic education, occupation (worker, farmer),
and living in rural areas affect the low survival of prostate
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cancer in Kurdistan province compared to other regions
and countries.

Conclusion

This study demonstrated that factors such as age at diagno-
sis, level of education, occupation, AJCC stage of disease,
Gleason score, and type of treatments were influential fac-
tors in the survival of PC patients in Kurdistan province
and needed more attention.
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