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I ABSTRACT

Gastric cancer is a disease which the cells forming the inner lining of the
stomach start to divide uncontrollably, forming a mass called a tumor. Patients
with gastric cancer from low facility provinces like North and South Khorasans
may diagnose and registered in full featured provinces like Razavi-Khorasan;
this causes misclassification error. The presence of this error makes the registry
systems inaccurate and unreliable for estimating the burden of cancer and
policy making. Two approaches are recommended for reducing the effects of
misclassification; the first is using a small validation sample and the second is a
Bayesian analysis which provides subjective prior information for the subset of
the parameters to correct the statistics. Data for this study extracted from
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Khorasan. In planning for resource allocation, authorities should consider that,
low incidence of gastric cancer in North and South Khorasans, may be the
effect of misclassification and it is needed to allocate them more health
facilities and improve their address registration accuracy using national ID,
electric bill, etc.
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Gastric cancer is a disease in which cells forming the 3th (after breast cancer and colorectal cancer)

the inner lining of the stomach become abnormal and ~ mong Iranian women (3). In medical studies, a

start to divide uncontrollably, forming a mass called difficulty in drawing inference from categorical data

a tumor (1). Gastric cancer was 4th most common is the existence of misclassification error. Although

cancer among men and Sth most common cancer ~2MONg medical indexes, incidence is a familiar

among women diagnosed in 2012 in the world (2), projection in the assessment of the burden of

and is first common cancer among Iranian men and diseases (4), the presence of misclassification error
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makes the registry systems inaccurate and unreliable
to use for estimating the burden of disease and other
epidemiological criteria, and consequently flaws the
planning for cancer prevention (5, 6).
Misclassification error is the disagreement between
the observed and the true value and occurs when
new cancer cases diagnosed and registered in
neighborhood provinces instead of their hometown
due to low facility in their own provinces and
difference of quality and quantity of registration
system in different provinces. As the evidence, the
expected coverage of cancer incidence in different
provinces can be mentioned; that the observed rate
of incidence is more than expected in some
provinces, on the other hand, it is much less than
expected rate in neighboring provinces. However it
happens while we expect that the rate of cancer
incidence be about the same in neighboring
provinces that are quite similar in environmental
conditions and lifestyle. In the absence of a gold
standard, statistical methods help to overcome this
problem. There are two approaches to reduce the
effects of misclassification error; the first is using a
small validation sample (7) and the second is a
Bayesian analysis which provides subjective prior
information for the subset of the parameters for re-
estimate and corrects the statistic (8-10).
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Materials & Methods

Data for this study extracted from Iranian annual of
national cancer registration report in 2008. The Age
Standardized Rate (ASR) due to gastric cancer
(coded according to the 10th revision of the
International Classification of Diseases [ICD-10;
C16]) were expressed as rate per/100,000 population
for male and female of North, South and Razavi
Khorasan. To correct the misclassification effect, a
Bayesian approach was used with Poisson count
regression. To perform Bayesian inference, we
assumed an informative beta prior distribution for
the  misclassified parameter. Because the
misclassified parameter is unknown , a latent
variable approach was employed to simplify the full
conditional models and estimate the posterior
distribution using a Gibbs sampling algorithm (5, 8,
9, 11-17).

Expected coverage of each province was used as
priors for the parameters of beta distribution.
Analyses were carried out using R software version
3.2.0.

Results

All incidence records due to gastric cancer for
Khorasan provinces that have registered at Iranian
annual of national cancer registration report in 2008
included in this study. The reported percent of
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expected coverage of cancer incidence for Razavi
155.5%. It means that Razavi
Khorasan have covered 55.5% more new cancer
cases than its expectation, whereas the North and
South Khorasans have just covered respectively
34.8% and 41.4% of their expected coverage; which
clearly is an indication of existence of
misclassification error. After implementation of the

Bayesian method, it was found that there was about
Khorasan was 34% misclassification in gastric cancer incidence
registry from North and South Khorasans in Razavi
Khorasan. After the correction, it is expected to
increase in the rate of gastric cancer in north and
south Khorasans and decrease in its rate for Razavi

Khorasan.

Tablel. Number of gastric cancer incidence before and after Bayesian correction for misclassification

Before Bayesian correction After Bayesian correction

Province Male Female Both Male Female Both
North Khorasan 42 15 57 94 33 127
Razavi Khorasan 550 194 744 471 166 637
South Khorasan 22 13 35 45 26 71

Discussion

Accurate cancer incidence data are essential to
planning, monitoring and evaluating national and
regional cancer control programs (16). In Iran, there
are provinces with higher or lower incidence of
gastric cancers and policy makers employ these data
to allocate the facilities and resources according to
statistics. When the cancer

incidence data is regionally misclassified, makes

these incidences
underestimation of health risk in some provinces and
overestimation for some others. This problem leads
to misallocation of resources. So in planning for
resource allocation, authorities should notice that,
low incidence of gastric cancer in North and South
Khorasans, do not mean that they are in a good
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