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Introduction 
 
Gastric cancer (GC), which forms from cells in 
the lining of the stomach, remains a leading cause 
of death globally (1). For the past years, although 

GC's incidence rate has decreased, it remains 
among the most common cancers in low- and 
middle-income countries (2). GC is the fourth 

Abstract 
Background:  Gastric cancer (GC), one of the most common cancer worldwide, remains the third leading 
cause of cancer-related mortality. The etiology of GC may arise from genetic and environmental factors. This 
study aimed to determine the association between GC incidence and socioeconomic status in Iran. 
Methods: An ecological study was designed to investigate the relationship between socioeconomic factors and 
the risk of GC incidence. The data of socioeconomic variables such as income changes, unemployment rate, 
urbanization ratio, inflation rate, and air pollution changes in 31 provinces were collected from the Statistical 
Center of Iran, and the data of GC of 31 provinces were provided from the Iranian National Population-based 
Cancer Registry (INPCR). Data from 2014 to 2017 was analyzed using panel data analysis, the fixed effects 
model by EViews software. 
Results: Panel data model was suitable for the present study. Results showed that there was a positive and sig-
nificant relationship between GC incidence and socioeconomic factors including income changes (P≤ 0.001), 
unemployment rate (P≤0.01), inflation rate (P≤ 0.05), and air pollution changes (P≤ 0.001). The urbanization 
ratio showed a negative relationship and was not statistically associated with GC incidence (P> 0.05). 
Conclusion: Our findings suggest a positive and significant association between socioeconomic status and GC 
incidence, proposing a GC risk factor. The key public health policies and welfare policies' priority should there-
fore be to schedule for the GC management. 
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most common malignancy and the third leading 
cause of cancer-related death globally (3). The 
incidence and mortality rates of GC are the high-
est in East Asia, for example, in Japan, this can-
cer accounts for nearly 15% of cancer-related 
mortality annually over the past 4 decades (4). 
Furthermore, data show that these rates hold at a 
high level in Eastern Europe, South and Central 
America, and also regions of the Middle East (5). 
In the Middle East encompassing three main cul-
tures including Turkic, Semitic, and Indo-
European, the incidence rate varies from very 
low in Egypt, with an age-standardized incidence 
rate (ASR) of 3.4 people, to very high in Iran, 
with an ASR of 26.1//100000 (4).  
According to statistics, in Iran, GC is the most 
common cancer (third) and its incidence is in-
creasing, accordingly, so it is the first and fourth 
one among men and women respectively (6, 7). It 
happens approximately seven times more fre-
quently in Iran than in Iraq (4). GC is a multifac-
torial disease and several factors may impact its 
progress, both genetic and environmental (8, 9). 
GC is associated with several risk factors, includ-
ing the type of diet (low vegetable and fruit feed-
ing), obesity, smoking habits, chronic digestive 
diseases, and physical inactivity (10, 11). In recent 
years, there has been an increasing interest in de-
termining the other risk factors of GC incidence 
and its mortality rates, such as socioeconomic 
factors (12, 13). 
 A socioeconomic position involving public 
health strategies, accessibility of preservation, and 
neighborhood socioeconomic position have been 
reported to affect cancer (14-16). Socioeconomic 
inequalities are strongly associated with the inci-
dence and mortality rates of diseases such as can-
cers (11, 17, 18). For example, a higher socioeco-
nomic status was associated with a declined risk 
of gastric malignancy (19). Along with progress in 
GC treatment, however, there is an increasing 
concern over the GC incidence and mortality (3). 
Uncovering socioeconomical risk factors of GC 
will be step forward in controlling its morbidity 
and mortality. The aim of this study was to study 
the association between socioeconomic status 
and the risk of GC incidence in Iran. 

Methods 
 
Data collection  
We performed an ecological study to investigate 
the relationship between socioeconomic factors 
and the risk of GC incidence. The data was col-
lected from an Iranian database related to the 
Statistical Center of Iran from 2014 to 2017. The 
database encompassing the socioeconomic varia-
bles such as income changes, unemployment rate, 
urbanization ratio, inflation rate, and air pollution 
changes of 31 provinces of Iran. Furthermore, 
the data of GC was obtained from the Iranian 
National Population-based Cancer Registry 
(INPCR) of the Ministry of Health and Medical 
Education, Iran.  
 
Ethics approval  
The present study was approved by a Research 
ethics committee of Urmia University of Medical 
Sciences, Urmia, Iran (IR.UMSU.REC.1400.079). 
There was no human participant in this work. 
The data was collected from an Iranian database 
related to the Statistical Center of Iran from 2014 
to 2017 and the data of GC was obtained from 
the Iranian National Population-based Cancer 
Registry (INPCR) of the Ministry of Health and 
Medical Education, Iran.  
 
Methodology quality assessment 
The present study was used panel data that com-
prises cross sections in 31 provinces and a com-
plete-time series analysis from 2014 to 2017. Data 
was processed by EViews software (ver. 10). For 
the present study, after different examinations of 
various models, we used panel data, the fixed-
effect model for collected data. 
The formula of the panel data is as follows: 
𝑌!" = ɑ! + 𝛽#X1!" + 𝛽$X2!" +⋯	+ 𝛽%X𝑘!"

+ ϵ!" 
Y: depended variable; X1 – Xk: Independent vari-
able; β1-βk: Coefficients; αi: intercept; ɛit: error 
terms; i: the number of sections; t: the number of 
courses studied for each section. 
To examine the independence of the independent 
variables from each other, the collinearity of the 
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independent variables was tested using a correla-
tion matrix as well as multicollinearity. 
Then, for confirmation of the panel data method, 
and assessment of the intercept for each of the 
provinces, the following F-Limer test was used. 
Null Hypothesis states that αi is constant for all 
sections: 
H0: α0 = α1 = … = α31 = α 
H1: αi ≠ αj 
We also used a test called the Hausman test to 
compare fixed and random effects models in 
terms of the explanatory power of the dependent 
variable. Null Hypothesis is as follows: 
H0: fixed effects 
H1: random effects 
Finally, we tested the classical hypotheses includ-
ing zero mean errors, homogeneity of error vari-
ance, non-correlation of errors, normality of er-
ror terms, and independence of errors.  
 
 
 
 
 
 

Results 
 
Methodological quality 
Using the Panel Data method, the relationship 
between five independent socioeconomic varia-
bles and the incidence of GC, the dependent var-
iable, was analyzed. The estimated equation is 
represented here: 
G_Cancer!" = ɑ! + 𝛽#INCOME!" + 𝛽$UNE!"

+ 𝛽&UR_RATIO!" 	
+ 𝛽'INFLATION!" 	+ 𝛽(AIR_P!" 	
+ ϵ)* 

G_Cancer: gastric cancer incidence; INCOME: 
income changes; UNE: unemployment rate; 
UR_RATIO: urbanization ratio; INFLATION: 
inflation rate; AIR_P: air pollution changes 
(changes in consumption of gasoline, gas oil, fuel 
oil, and kerosene); β1-βk: coefficients; αi: intercept; 
ɛit: error terms; i: 1, 2,…, 31 is the number of sec-
tions (provinces); t: 1,…, 4 : the number of stud-
ied courses for each section.  
The descriptive statistics of variables are summa-
rized in Table 1.  
  

Table 1: Descriptive statistics of variables 
 

Variable CANCER INCOME UNE UR_RATIO INFLA-
TION 

AIR_P 

Mean 0.000132 0.157108 0.123677 0.696129 0.106652 0.006342 
Median 0.000120 0.151798 0.114500 0.684000 0.099870 0.019429 
Maximum 0.000310 0.595287 0.245000 0.952000 0.195077 0.352321 
Minimum 4.00E-05 -0.070377 0.056000 0.485000 0.046205 -0.356406 
Std. Dev. 5.94E-05 0.088463 0.038841 0.120994 0.031536 0.121208 

INCOME: average income changes, UNE: unemployment rate, UR_RATIO: urbanization ratio, INFLATION: inflation rate, 
and AIR_P: air pollution changes related to fossil energy use (gasoline, gas oil, fuel oil, and kerosene), Std. Dev: Standard devia-
tion 
 
The key issue in panel data models is the station-
arity of data. As shown in Table 2, using the cor-
relation matrix, there was no collinearity between 
the independent variables, thus the regression 

hypothesis was established. We next used the 
VIF test to evaluate the multicollinearity in inde-
pendent variables. We observed no multicolline-
arity in our results (Table 3). 
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Table 2: Results of the correlation matrix (collinearity test) 

 
 INCOME UNE UR_RATIO INFLATION AIR_P 
INCOME 1.000000 

----- 
- - - - 

UNE -0.135759 
(0.1327) 

1.000000 
----- 

- - - 

UR_RATIO -0.018755 
(0.8362) 

-0.107101 
(0.2364) 

1.000000 
----- 

- - 

INFLATION 0.377047 
(0.0000) 

-0.082514 
(0.3622) 

-0.100692 
(0.2658) 

1.000000 
----- 

- 

AIR_P 0.009814 
(0.9139) 

-0.072111 
(0.4261) 

-0.050855 
(0.5749) 

-0.053962 
(0.5517) 

1.000000 
----- 

INCOME: average income changes, UNE: unemployment rate, UR_RATIO: urbanization ratio, INFLATION: inflation rate, 
and AIR_P: air pollution changes related to fossil energy use (gasoline, gas oil, fuel oil, and kerosene). The number outside the 
parentheses indicates the degree of correlation between the independent variables and the number inside the parentheses indi-
cates the probability value 
 

Table 3: Results of multicollinearity test 
 

Variable Coefficient Variance Uncentered VIF Centered VIF 
INCOME 4.64E-09 4.940762 1.154490 
UNE 2.04E-08 11.66907 1.031098 
UR_RATIO 2.17E-09 36.38136 1.034853 
INFLATION 3.55E-08 14.74279 1.166472 
AIR_P 2.04E-09 1.016930 1.014208 

G_cancer: Gastric cancer incidence, INCOME: average income changes, UNE: unemployment rate, UR_RATIO: urbanization 
ratio, INFLATION: inflation rate, and AIR_P: air pollution changes related to fossil energy use (gasoline, gas oil, fuel oil, and 
kerosene) 
 
To verify the Panel data model, the F-Limer was 
used accordingly. The output of Eviews software 
confirmed that the Panel data model is suitable 
for our study (F-Statistic: 21.067756; P=0.0000, 
Table 4). The explanatory variables and errors are 

dependent (Table 5); therefore, the independence 
of explanatory variables and errors was rejected. 
And the White cross-section method was used. 
  

 
Table 4: Results of F-Limer test 

 
Test F-Statistic Prob d.f Null Hypothesis Result 
-limer F 21.067756 0.0000 (30,87) Pool Data Panel Data 

 
Table 5: Results of the independence test for the explanatory variable and errors 

 
Test Statistic Prob d.f Null Hypothesis Result 
Breusch-Pagan 
LM 

652.2650 0.0000 (465) No cross-section de-
pendence 

There is 
dependency 

 
Of note, when ɛi and Xi are not correlated, the 
random effects model is suitable, and when ɛi and 

Xi are correlated, the fixed effects model would 
be more suitable (20). Consequently, there was 
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no need to perform the Hausman test; a panel 
data model with fixed effects was selected. Addi-
tionally, the classical hypothesis was analyzed to 
estimate the final model. In this regard, such a 
hypothesis is established as (i) the mean value of 

the errors is zero; (ii) variances are homogenous 
(Table 6); (iii) there is no autocorrelation in the 
residuals (Durbin-Watson = 2.3, Table 8); and 
(iv) the residuals are normally distributed (Fig. 1).  

 
Table 6: Results of variance heterogeneity test 

 
Test F-Statistic Prob Null Hypoth-

esis 
Result 

White 1.1397971 0.1407 Homogeneity 
of variance 

There is no hetero-
scedasticity 

 

 
 

Fig. 1: The normality of residuals. Data showed that the residuals were distributed normally 
 
Association of socioeconomic factors with the 
risk of the GC incidence 
The output of the model, presented in Table 7 
and 8, shows this model was highly significant (F-
Statistic: 82.32235; P=0.0000). The socioeconom-
ic factors (except for the urbanization ratio) 
showed a significant correlation (P<0.05) with 
the incidence of GC in Iran. Here, the adjusted 

coefficient of determination was 0.95, indicating 
95% of the changes in the dependent variable are 
explained by the independent variables in this 
model which in turn showed the model was spe-
cific (Table 8). As mentioned in the classical hy-
potheses, Durbin-Watson test statistic value is 
2.3, therefore, we concluded that there is no au-
tocorrelation in the residuals.  
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Table 7: Results of hypothesis test and coefficients 
 

Variable Coefficient Std. Error t-Statistic Prob 
INCOME 3.70E-05 1.09E-05 3.399063 0.0010 
UNE 9.34E-05 3.54E-05 2.634428 0.0100 
UR_RATIO -0.000206 0.000365 -0.562725 0.5751 
INFLATION 6.29E-05 2.91E-05 2.156787 0.0338 
AIR_P 2.57E-05 6.13E-06 4.189878 0.0001 

INCOME: average income changes, UNE: unemployment rate, UR_RATIO: urbanization ratio, INFLATION: inflation rate, 
and AIR_P: air pollution changes related to fossil energy use (gasoline, gas oil, fuel oil, and kerosene). 
 

Table 8: Results of regression 
 

F-
statistic 

Prob(F-
statistic) 

Durbin-Watson stat R-squared Adjusted R-
squared 

82.32235 0.000000 2.301116 0.970690 0.958899 
 
The distribution of GC from 2014 to 2017 in 31 
provinces of Iran is illustrated in Fig. 2. The inci-
dence of GC in the northwestern provinces of 
Iran is high while it is low in southern. Figure S1 

presents the distribution of socioeconomic fac-
tors across different provinces from 2014 to 
2017.  

 
Fig. 2: The population-based GC incidence in Iran’s provinces (per 100,000 populations from 2014 to 2017). Data 

shows that the incidence of GC in the northwestern area of Iran is higher than in other area 
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According to Table 7, there was a positive and 
significant relationship between income changes 
and the GC incidence (P≤0.001). A similar result 
was obtained when the relationship between the 
variable unemployment rate and GC incidence 
had been analyzed (P≤0.01). Furthermore, we 
observed a negative relationship between urbani-
zation ratio rate and the GC incidence although 
this relationship was non-significant (P≥0.05; 
Table 7). A significant and positive relationship 
was found between the GC incidence and infla-
tion rate (P≤ 0.05) as well as the air pollution ra-
tio (P≤001). Furthermore, in terms of the im-
portance and effectiveness of independent varia-
bles in this study, according to the results, the 
unemployment rate, inflation rate, income chang-
es, and air pollution changes have the greatest 
impact on the incidence of GC in Iran, respec-
tively. 
 
Discussion 
 
The correlation between socioeconomic factors 
and the risk of GC incidence is worth mentioning 
because socioeconomic factors may affect GC 
incidence. Factors (such as socioeconomic fac-
tors) other than genetic can affect cancer inci-
dence (21, 22). The existing evidence that the in-
cidence of cancer is higher in developing coun-
tries supports such a claim (23-26). As cancer 
incidence rates in Iran were reported to be higher 
than that of other regions in Asia (27, 28), here, 
we aimed to examine the impact of socioeco-
nomical factors on the incidence of one of the 
deadliest and prevalent cancers in Iran, i.e. GC, 
using data panel model analysis. Similar to the 
results of a study, we found a significant associa-
tion between socioeconomic status and GC inci-
dence (21). Our results from income analysis was 
in line with those of recently reported (29). How-
ever, despite being evident a metanalysis did not 
reach a statistically significant relation between 
the level of income and GC incidence (30).  
 Studies also evaluated the effect of unemploy-
ment on the incidence of GC. A historical pro-
spective cohort study, for example, indicated that 

GC was associated with unemployment 2 years 
after diagnosis (31). Our results share similarities 
(32) findings where they found that there was a 
significant association between unemployed rate 
and an increased risk of GC. Furthermore, the 
inflation rate revealed that this factor had a sig-
nificant and positive relationship with the GC 
incidence. To our knowledge, this finding is re-
ported for the first time and additional studies 
would be useful for further confirmation. Urban-
ization ratio was another socioeconomic risk fac-
tor of GC introduced in publications. 
Concurred with these findings, we found a nega-
tive but non-significant relationship between the 
risk of GC and the urbanization rate. Using uni-
variate and multivariable analysis, a population-
based study conducted in the USA showed that 
with increasing urbanization ratio the risk of GC 
incidence enhanced (33), whereas Chang et al., by 
using multilevel logistic regression models, re-
ported that urbanization exhibited a negative and 
significant association with GC incidence in Ko-
rean individuals (34). Contrary to our finding, 
Momenyan et al., by using quantile regression 
demonstrated that with an increasing urbaniza-
tion ratio, the incidence rate of GC was reduced 
in Iran (35). This study was carried out for one 
year involving 345 cities. Presumably, this dis-
crepancy was raised from the design of the stud-
ies.  
We analyzed the possible relationship between 
GC incidence and air pollution changes as one of 
the urbanization results. Similar to previous stud-
ies (36, 37), we found the risk of GC was associ-
ated with air pollution change. In our opinion, it 
may be a relation between air pollution changes 
and the urbanization ratio. Therefore, it is possi-
ble that the urbanization rate solely is not a po-
tent risk factor for GC incidence; however, air 
pollution may promote the GC incidence with 
increasing urbanization rate concurrently. 
Overall, the panel data with a fixed effects model 
was highly significant. And using different cur-
rent examinations and tests the suitability and 
specificity of the analysis method were con-
firmed. We found that the majority of socioeco-
nomic factors were associated with the risk of 
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GC incidence. These results offer significant evi-
dence for the association of socioeconomic fac-
tors with GC incidence in Iran. 
 
Conclusion 
 
Our research underlined the importance of soci-
oeconomic status in GC incidence. Socioeco-
nomic factors positively impact GC incidence, 
suggesting a significant risk factor for this cancer. 
An implication of this study is the possibility that 
the selected socioeconomic factors may partici-
pate in GC incidence in Iran. Further research 
regarding the role of these factors would be 
worthwhile. Another implication is that public 
health policies, welfare policies, and education 
should be taken into account for improving GC 
risk. 
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