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Bayesian Analysis of Zero-Inflated Count Regression Models and
their Application to Analyzing the Number of Return to Blood
Donation

Zahra Mousavi Azarang *, Soleiman Kheiri ?, Morteza Sedehi *

Original Article
Abstract

Background: To prepare safe and adequate blood supply to meet patients’ needs and ensure a sufficient
number of regular blood donors, knowledge about factors encouraging people to donate blood regularly is
essential. Considering its importance, we aimed to identifying the effective factors of the return to blood
donation in based on zero-inflated count regression models using Bayesian approach.
Methods: This is a descriptive-analytical study performed on data of 864 blood donors in blood centers
scattered across Shahrekord. The response variable was the number of return to blood donation during up
to five years. The analysis was done based on zero-inflated regression models including: zero-inflated
Poisson, zero-inflated Negative Binomial and zero-inflated generalized Poisson. Analyses of models were
carried out based on Bayesian technique using Marko Chain Monte Carlo methods by WinBUGS. Models
comparison were done using deviance information criterion (DIC).
Findings: The zero-inflated generalized Poisson regression model had the lowest DIC compare to other
models. The body weight had a significant positive effect and the age of volunteers had significant
negative effect on the number of return to donation.
Conclusion: The body weight and age of volunteers have significant positive and negative relationship to
the number of return to donation; so much effort should be done to encourage moderate-weight and
higher-age to donate more frequently.
Key Words: Blood donation- Zero-Inflated- Count Regression Model- Bayesian Analysis- Markov Chain
Monte Carlo
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Model{

# Likelihood

C<-0

for(i in 1:864){

zeros[i] <- 0

zeros[i] ~ dpois( zeros.mean[i])

zeros.mean[i] <--I[i] + C

lambda.star[i] <- (1-omega)*lambda.ind[i] + omega*y[i]

I[i] <- log( p0*equals( y[i], 0) + (1-p0)*exp(Ifd[i]) )

Ifd[i] <- log( (1 -omega)*lambda.ind[i] ) + (y[i]-1)*log(lambda.star[i] ) - loggam(y[i]+1) -
lambda.star([i]

log(lambda.ind[i])<- beta +
beta.age*age[i]+beta.sex*sex[i]+beta.job[job[i]]+beta.weight*weight[i]}

# Prior
pO~ dbeta(1,1)
omega~dbeta(1,1)
beta ~ dnorm( 0.0, 0.001)
beta.age ~ dnorm(0.0,1.0E-3)
beta.sex ~ dnorm(0.0,1.0E-3)
beta.weight~dnorm(0.0,1.0E-3)
beta.job[1]<- O

for(j in 2:5){

beta.job[j]~dnorm(0.0,1.0E-3)}}

INITS

list( beta=0,beta.age=0,p0=0.1 ,omega=0.5, beta.job=c(NA,0,0,0,0), beta.sex=0,beta.weight=0)

DATA
=click on one of the arrows to open data<
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