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Abstract

Background: Gastric cancer (GC) is among the most prevalent cancers in both genders, and the survival rate
constitutes a measure to evaluate the diagnosis and treatment of GC. Mashhad is a city located in the northern
part of Iran where has been identified as a high incidence region for GC.

Objective: To determine survival rate of GC patients diagnosed in Mashhad and identify whether underling
factors including demographic factors, family history, education, addiction and co-morbidities can affect survival
rate.

Methods: This cross-sectional study was conducted in two tertiary referral hospitals (Ghaem Hospital and
Imamreza Hospital) in Mashhad. Patients were all diagnosed with GC from 2012 to 2016, and their status in 2019
was determined by data collected from the patients’ records in the hospitals and also by phone calls. Kaplan-
Meier, Log-Rank test, and Cox Proportional Hazards Model, were used for data analysis using STATA 14.1
software.

Results: Among 308 patients, 230 (74.7%) were male, and 78 (25.3%) were female. The mean of patients’ age
and age at diagnosis time were 65.49 and 64.72 years, respectively. Survival proportion at first, third, and fifth
year after diagnosis in both sexes using Kaplan-Meier were 0.63, 0.20, and 0.16. Univariate analysis showed that
ethnicity (HR=1.58, p=0.034), addiction (HR=0.53, p=0.016), positive family history (HR=1.56, p=0.023), past
medical history (HR=7.93, p=0.002) and education level (HR=0.44, p=0.045) had significant effect on survival
rate. Multivariate analysis was somehow consistent with those results except for education level. (HR=9.33,
p=0.013).

Conclusion: Older age at diagnosis time, male sex, positive family history, coronary artery disease, diabetes
mellitus, and hypertension can negatively influence the survival rate of gastric cancer patients, and these could be
applied for improving the GC screening and treatment guidelines.
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1. Introduction

Gastric cancer is reported as the fifth most frequently diagnosed malignancy in the world, with approximately
783,000 deaths annually, which accounts for 8.2% of total cancer deaths. Gastric cancer is the third leading cause of
cancer death in both sexes, and incidence rates are two-fold greater in men than women (1). Unlike Japan, Western
Europe, and North America, the Gastric cancer incidence rate has been rising over the past 30 years in Iran (2-4).
According to the latest statistics of the Iran Cancer Research Center, Gastric cancer is the most common cancer
among Iranian men and the third most common cancer among Iranian women after breast cancer (5).

Regarding gastric cancer incidence rate, various geographical regions in the world can be divided into three regions:
high-incidence regions (Age-standardized Rate: ASR>20), middle-incidence regions (ASR>10), and low-incidence
regions (ASR<10) (6). In Iran, northern, central, and western regions were identified as high, middle, and low
incidence regions, respectively (2, 7, 8) and since Mashhad is located in the northeast part of Iran, the incidence rate
is high. The 5-year survival rate is one of the most important objectives measured in order to evaluate the diagnosis
and treatment for patients diagnosed with Gastric cancer (9). The 5-year survival rate is relatively low in patients
with Gastric cancer even after surgery, due to the fact that most patients with Gastric cancer are diagnosed in a stage
in which conventional therapies such as gastrostomy, chemotherapy, or radiation therapy are not effective to
increase the patients’ survival (10).

In recent years, many studies were conducted in different provinces of Iran on gastric cancer to estimate the survival
rate of these patients. Veisani et al. has reviewed all these studies and published them as a systematic review (11).
However, that review revealed no data from Khorasan-Razavi province. In our previous study, we designed a
predictive model of survival time for patients suffering from gastric cancer by data mining techniques using genetic
algorithms and logistic regression (12). Nevertheless, the current study was carried out to determine the 1, 3, and 5-
year survival rates in patients with Gastric cancer using available data. These patients were diagnosed and
undergone treatment at two main tertiary referral hospitals in Mashhad in Khorasan-Razavi province to determine
whether demographic factors, including age, gender, living place, education and past medical history, family history
affect patients’ survival rate.

2. Material and Methods

2.1. Research design

This retrospective cross-sectional study was conducted to determine whether demographic factors and past medical
history might affect the survival rate of patients diagnosed with gastric cancer in Mashhad.

2.2. Study population

The study population includes all available patients diagnosed with gastric cancer in two main tertiary referral
hospitals, Ghaem and Imamreza, from 2012 to 2016. These patients had records in archives of the hospitals about
their diagnosis, age at diagnosis time, pathology, and also their addresses and phone numbers were available for
subsequent follow-ups. Inclusion criteria was gastric cancer, which was confirmed by biopsy in patients of any age
who had agreed to participate in the study by filling informed consent. Any patients with gastric cancer who were
not residents of Khorasan Razavi province, the patients who had died for any reason other than gastric cancer, and
those who were suffering from two or more primary cancers were excluded from the study.

2.3. Data collection

The survival status of these patients in 2019 was determined by the data collected from available archived files in
the hospitals and also by phone calls to the patients or, in case of the patient’s death, their relatives for subsequent
follow-ups and to determine the exact time of death. The survival time, including first, third, and fifth year, was
measured for all patients who were not alive at the end of the study period.

2.4. Statistical analysis

The effect of demographic and clinical variables such as gender, age at the time of diagnosis, addiction, ethnicity,
level of education, family history, and past medical history was studied. Data were put in STATA 14.1 software for
statistical indexes, and analysis was performed using Kaplan - Meier, Log- Rank Test, and Cox Proportional
Hazards Model. The significance level was considered less than 0.05.
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2.5. Research ethics
Ethics approval was obtained from the ethical committee of Mashhad University of Medical Sciences
(IRMUMS.REC.1395.143), and patients’ information was kept confidential during the study.

3. Results

3.1. Demographic profile

Among 308 patients 230 (74.7%) were male, 78 (25.3%) were female, 35 (23.18%) were addicted and 117 (61.58%)
were illiterate. The mean patients’ age was 65.49 years. The mean and median age at diagnosis time were 64.72 and
66 years, respectively. Table 1 shows the demographic characteristics of participants in detail.

Table 1. Patients’ profiles

Variable n %
Gender Male 230 | 74.7
Female 78 | 253
Pathology Non-adenocarcinoma 33 12.18
Adenocarcinoma 238 | 87.82
Ethnicity Fars 142 | 78.45
Others 39 | 21.55
Addiction No 116 | 76.82
Yes 35 |23.18
Past medical history HTN 34 | 44.16
CAD 16 | 20.78
DM 10 | 12.99
DM +HTN 6 7.79
DM+HTN+CAD 4 5.19
HTN+CAD 7 9.09
Family history of gastric cancer | No 200 | 64.94
Yes 108 | 35.06
Education level [literate 117 | 61.58
Less than high school diploma | 59 | 31.05
High school diploma or higher | 14 | 7.37

3.2. Univariate and Multiple regression analyses

The survival proportion at first, third, and fifth years after diagnosis of gastric cancer in both sexes using Kaplan-
Meier was 0.63, 0.20, and 0.16, respectively (Table 2, Figure 1). The mean and median of follow-up time were
15.91 and 13.53 months, in turn. Each potentially related variable was set as an independent variable in the Cox
proportional hazard regression model in the univariate analysis. The univariate analysis showed that the Hazard
Ratios (HR) of death in patients in an ethnic population other than Fars is 1.58 times greater than Fars (p=0.034).
The results also showed that addiction might decrease death hazard by 0.53 times (p=0.016). Moreover, in the
univariate analysis hazard ratio of death for patients with a high school diploma or higher level of education was
0.44 times lesser than those who were illiterate (p=0.045). While, older age at diagnosis time , positive family
history of GC and past medical history including hypertension, coronary artery disease, and diabetes mellitus can
increase the hazard ratio of death by 1.05 (p<0.001), 1.56 (p=0.023), and 7.93 (p= 0.002), respectively.

Table 2. Survival proportion of patients with gastric cancer at Imam Reza Hospital

Duration Survival proportion | 95% Confidence Interval
One year 0.63 0.54-0.70
Three year | 0.20 0.13-0.27
Five year | 0.16 0.09-0.23

In multiple regression analysis, sex was shown to be a strong predictor of survival as well as other variables with a
p-value considered less than 0.25 to enter in the regression model. This means women had a higher survival rate
than men by 2.08 times (p=0.094). Proportional-hazards assumption was shown to be met using the Schoenfeld
residuals test (p>0.9). Results of multiple Cox proportional hazard regression models showed that after adjusting
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other variables, variables including age at diagnosis time, comorbidities like diabetes mellitus (DM), hypertension
(HTN), coronary artery disease (CAD) could be related to the survival of patients with gastric cancer. Meaning, after
adjusting other variables, the hazard of death at any age was 1.07 times greater than the preceding year; thus,
survival of younger patients is higher than older ones. Besides, the hazard ratio of death in patients with HTN+CAD
and DM+HTN+CAD relative to patients with only blood hypertension was 3.22 and 7.35 times higher, respectively.
Table 3 shows univariate and multivariate analysis in detail.

Kaplan-Meier survival estimate
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Figure 1. Kaplan-Maier survival estimate

Table 3. Univariate and Multivariate analysis of Potential Risks factors

Variable Univariate regression analysis Multiple regression analysis
Hazard | p-value | 95% CI Hazard | p-value | 95% CI
Ratio Ratio
Gender Women/Men 0.75 0.233 (0.48-1.19) | 0.48 0.094 (0.20-1.13)
Ethnicity Others/Fars 1.58 0.034 (1.03-2.42) 1.56 0.273 (0.70-3.49)
Addiction Yes/No 0.53 0.016 (0.32-0.89) | 0.52 0.153 (0.21-1.27)
Age at diagnosis time 1.05 0.000 (1.03-1.08) 1.07 0.001 (1.02-1.12)
Past medical Hypertension (HTN) Reference
history Coronary artery disease (CAD) | 0.95 0.907 (0.45-2.00) 1.13 0.763 (0.49-2.63)
diabetes mellitus (DM) 0.43 0.096 (0.16-1.15) | 0.50 0.286 (0.14-1.78)
DM +HTN 2.83 0.041 (1.04-7.71) | 2.26 0.168 (0.70-7.21)
HTN+CAD 5.21 0.002 (1.80-15.08) | 3.22 0.043 (1.03-9.98)
DM+HTN+CAD 7.93 0.002 (2.16-29.04) | 7.35 0.005 (1.83-29.53)
Family Yes/No 1.56 0.023 (1.06-2.30) 1.59 0.09 (0.72-3.49)
history
Education level | Illiterate Reference
Less than high school diploma 0.60 0.023 (0.39-0.93) 1.45 0.328 (0.68-3.07)
High school diploma or higher 0.44 0.045 (0.19-1.01) | 9.33 0.013 (1.61-54.08)

4. Discussion

Overall five-year survival rate of patients with Gastric cancer was estimated at 16% which is along with the survival
rate estimated in Tehran at 16.33% (9) and other provinces of Iran at 15% (11). However, it was lower than the
results reported in the studies carried out in other countries like the US (13), Japan (14), and Taiwan (15). This low
survival rate could be because most patients with Gastric cancer are diagnosed at a stage when conventional
therapies such as gastrectomy, chemotherapy, or radiation therapy are not effective to increase the patients’ survival
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(9). Another explanation could be that we conducted this retrospective study in a situation that the patients were
diagnosed many years before, when the diagnosis and the treatment protocol were not as advanced as the current
time. These findings are consistent with previous reports suggesting that poor diagnosis is the greatest challenge to
Gastric cancer patients’ survival in Iran (11).

In our previous study, by designing a predictive model of survival time for patients suffering from gastric cancer by
data mining techniques using genetic algorithm and logistic regression, it was shown that sex, age, age at diagnosis
time, and family history of gastric cancer are associated with patients’ survival (15). However, we aimed to
determine GC patients’ survival with available data and classic statistical methods. In multiple regression analysis of
this study, sex is shown to be a strong predictor of survival, and women had statistically higher survival rates than
men. The results are also consistent with studies reported better survival rates for women (16-18). However, some
studies have reported a higher death hazard for women (9, 19-21). Older age at diagnosis in the present study could
increase death hazard, and this decremental effect of age on survival proportion has been also found in other parts of
Iran (9, 11, 17) and some other countries (22, 23).

Positive family history of gastric cancer and having ethnicity other than Fars increased the death hazard ratio but
these differences were not statistically significant. Some studies conducted in the other part of Iran have also
reported no effect on survival rate by ethnicity and family history (17, 24). Ghadimi et al., however, reported family
history as a significant predictor of survival time in northern Iran (18). The survival rate of those who had a history
of smoking or addiction was higher than those who had not. Nevertheless, some studies, reported lower survival
rates in smokers (9, 24), none of which were statistically significant.

Owing to different numbers of missing data in each independent variable, multiple regression was limited to 77
observations. However, the results of univariate and multiple regression were not considerably different except for
the level of education. According to the univariate analysis, patients with a higher level of education would have a
higher survival rate. Nonetheless, based on multiple regression, this association was reversed. One explanation for
this could be that in univariate analysis, the association between the level of education and survival rate is, at least in
some part, confounded. For example, the mean of age is lower in patients with under high school diploma education
levels in comparison to illiterates. However, we have no clear explanation why after adjusting other variables, the
survival of patients with higher education is less than those with lower education. Maybe, the fitted regression model
suffers from a lack of adjustment for some unmeasured variables like location or stage of tumor or residential area.

5. Limitation of study

A lack of a cancer registry in Khorasan Razavi province makes a huge obstacle to determine any features of Gastric
Cancer in this province, and unfortunately, the results of this retrospective study were affected by lacking of
adequate data about the disease stage.

6. Conclusions

The current study showed that older age at diagnosis time, male sex, coronary artery disease, diabetes mellitus, and
hypertension and also the combination of these comorbidities are factors which can negatively influence the survival
rate of gastric cancer patients. These can be applied to improve gastric cancer screening and treatment guidelines.
Cancer registry in high incidence areas such as Mashhad might help conduct this study on a larger scale and achieve
a more accurate estimation of the survival status and related factors.
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