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ABSTRACT

Background: this study aimed to examine the completeness of the sources of
gastric cancer registration and estimate the incidence of gastric cancer using
population-based cancer registry data in Ardabil province.

Methods: All diagnosed cases of gastric cancer from the years 2014-2016,
recorded in three sources-pathology reports, death certificates, and hospital
records-were included in the study. To eliminate duplicate cases, variables such
as first name, last name, national ID number, age, gender, date of birth, father's
name, and city of residence were used. For estimating the incidence rate, the
three-source capture-recapture method and log-linear models were applied.
Results: The incidence based on reported cases by three sources in the years
2014, 2015, and 2016 was 36, 35, and 43 respectively, totaling 99 per 100,000
people (33% women and 66% men). Based on estimated cases, the incidence
per year was 85, 63, and 92 cases, totaling 141 per 100,000 people (in men and
women, 179 and 100 per 100,000, respectively). The highest sensitivity was
related to the pathology source (observed 69.1%, estimated 48.5%), and the
lowest was related to the hospital source (observed 18.2%, estimated 12.8%).
Conclusion: The incidence of gastric cancer in Ardabil province was 99 per
100,000 people based on reported cases and 141 per 100,000 people based on
estimated cases. The pathology source had the highest sensitivity, while the
hospital source had the lowest sensitivity.
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Extended Abstract

Background: In Iran, the northern and
northwestern regions are classified as high-
risk areas for stomach cancer. Ardabil
province is located in the northwestern part
of Iran and has a high incidence of stomach
cancer, not only in Iran but also in the world.
Previous studies show that upper
gastrointestinal cancers (including stomach)
account for more than 43% of cancer deaths
in Ardabil province. Gastric cancer is one of
the most important public health problems in
Ardabil province, and based on previous
epidemiological studies, the age-
standardized incidence rate of stomach
cancer in Ardabil is more than three times
the national average, making Ardabil one of
the regions with the highest prevalence of
stomach cancer in the world. Cancer
management and control are a major
challenge in health systems. A prerequisite
for designing control programs is sufficient
information about the disease and its
incidence in developing countries, including
Iran. The cancer registration system is
considered as the foundation of the cancer
control program in Iran. Therefore, this study
aimed to examine the completeness of the
gastric cancer registration sources and
estimate the incidence of gastric cancer using
population-based cancer registry data in
Ardabil province.

Methods: All diagnosed cases of gastric
cancer during the 2014-2016 years, recorded
in three sources-pathology reports, death
certificates, and hospital records-were
included in the study. To eliminate duplicate
cases, variables such as first name, last
name, national ID number, age, gender, date
of birth, father's name, and city of residence
were used. For estimating the incidence rate,
the three-source capture-recapture method
and log-linear models were applied. Akaike
Information Criterion (AIC) and Bayesian
Information Criterion (BIC) were used to
examine the fitness of the models and select
the best model.

For the initial selection of the best model
based on the available sources, AIC and BIC

criteria were used, but for a more accurate
selection of the best model, chi-square
values were used, and the model with the
lowest value was selected as the best model.
The time effect and heterogeneity between
sources were also examined using the
frequency table of the number of individuals
in each source using R software. Finally,
using log-linear models, the Chao three-
source capture recapture estimation model
was considered. The number of new cases of
stomach cancer was also estimated by gender
and year. Based on the population of 2016,
when the census was conducted, the
incidence rate was calculated in the total
population, as well as in men and women,
and by year of study per 100,000 people.
Results: In general, after eliminating
duplicate cases recorded in each source,
during 2014, 2015, and 2016, 1308 cases
were recorded in the three sources, of which
239 cases were reported and recorded by the
hospital, 653 cases by the death registry, and
904 cases by pathology. Of these, 33 percent
(439 cases) were women and 66 percent (869
cases) were men. The number of cases
reported by the three sources in 2014, 2015,
and 2016 was 473, 469, and 574 cases,
respectively. In general, the highest number
of cases recorded in the total population and
by gender and year was related to the
pathology source, and the lowest number of
cases was related to the hospital record.

The incidence based on reported cases by
three sources in the years 2014, 2015, and
2016 was 36, 35, and 43 cases, respectively,
totaling 99 per 100,000 people.

The 3/2/1 (P/H/C) and 3/12 (PH/C) models
had the lowest AIC and BIC values, and
finally the 3/12 (PH/C) model with the
lowest AIC value was selected as the best
model, and the estimated value of 1861/6
people with a confidence interval of 1976/5—
1763/2 was considered.

Based on estimated cases, the incidence per
year was 85, 63, and 92 cases, totaling 141
per 100,000 people (in men and women, 179
and 100 per 100,000, respectively). The
highest sensitivity was related to the
pathology  source  (observed  69.1%,
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estimated 48.5%), and the lowest was related
to the hospital source (observed 18.2%,
estimated 12.8%).

In subgroup analyses, based on estimated
cases (i.e., recorded cases), the sensitivity or
coverage of the three sources together was
higher in men (71.5%) than in women
(68.1%). In both sexes, the highest
sensitivity was related to the pathology
source (50.6% for men and 44.7% for
women for estimated cases) and the lowest
sensitivity was related to the hospital source
(13% for men and 12.5% for women). In the
different years studied, the highest sensitivity
was related to the pathology source and the
lowest sensitivity was related to the hospital
source.

Conclusion: In the present study, researchers
used the capture-recapture method to
estimate the incidence of gastric cancer and
to examine the completeness of three sources
-pathology data, death certificates, and

hospital records- in recording gastric cancer
incidence data. Also, the incidence rate was
calculated in the total population, as well as
in men and women, and by year of study per
100,000 people.

In general, considering the estimation
criteria, the best estimate of incidence is
derived from a model that considers the
interaction between the source of pathology
and the hospital. The incidence of gastric
cancer in Ardabil province was 99 per
100,000 people based on reported cases and
141 per 100,000 people based on estimated
cases.

In total population (men & women) the
pathology source had the highest sensitivity,
while the hospital source had the lowest
sensitivity. Given the low coverage or
sensitivity of resources, especially hospital
resources, necessary measures such as
training hospital staff to pay attention to this
issue and recording cases should be taken.
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