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Explanation of method with more details:

Gastric cancer incidence data is extracted from Iranian annual of national cancer
registration report in 2008. Firstly, the Age Standardized Rate (ASR) for gastric cancer
(coded according to the 10t revision of the International Classification of Diseases
[ICD-10; C16]) is calculated for all provinces of Iran using direct standardization method
and the standard population in WHO 2000 for both genders and four age groups (0-14
years, 15-49 years, 50-69 years and over than 70 years old) in order to compare statistics
on cancer in Iran with those for the rest of the world. Then expected coverage of cancer
cases is calculated for medical university of each province. The process of cancer
incidence registration is that diagnosed cancer cases by pathology centers and other
diagnostic centers in the country are entered in software that is made by ministry of
health. Medical university of each province send the information recorded in this
temporary data bank to the ministry of health. Ministry of health after coding the
recorded cancers based on 10t revision of international coding of disease and removing
duplicates, makes a permanent data bank of cancer cases and sends it back to medical
university of each province. So each medical university has an observed number of
cancer cases and also has an expected coverage of cancer cases that is considered to be
113 per 100000. By dividing the observed number to the expected number of cancer cases,
the percent of expected coverage for each province is calculated. For entering the data to
the Bayesian model two vectors y1 and y> were used. Vector y; = [y11,¥21, w0 Yr1] for

the province that has an expected coverage less than 100% and vector
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V2 = [V12, Y22, - Yr2] for a neighboring province with a more than 100% expected
coverage. Subscript r shows the number of covariate patterns that is made by age group
and sex group combinations. A Poisson distribution was considered for count data y1
and y2. An informative beta prior distribution was assumed for 8 as the probability of
registering a data in misclassified group; so 8~beta(a,b). For selecting prior value for
the parameters of beta distribution, the calculated expected coverage for the medical
university which has a lower than 100% expected coverage was used as b and a was
calculated with subtracting b from 100. Thus a/(a+b) which is the expectation of beta
distribution converges to the misclassified rate. Since 8 is unknown, a latent variable
approach was employed to correct the misclassification effect. The latent variable U with
126

binomial distribution i.e. U; |0,y;,y,~Binomial(y;,, P})) that P; = e s Was
i1 i2

considered as the number of events from the first group that are incorrectly registered in
the misclassified group. Finally by using a Gibbs sampling algorithm, the posterior
distribution appears in the following form; 0 | U;,y;,y,~Beta(3;U; + a, Yyi1 + b. After
estimating the misclassification rate between each two neighboring provinces, the rates
of gastric cancer incidence for each province were re-estimated. Analyses were carried

out using R software version 3.2.0.

Explanation about data:
The reports of cancer incidence is published annually by national cancer registration. But

it has some delay. So the report of year 2008 was the last available version to use.



