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A Comparative Study on Ecological Regression Models in Breast Cancer Risk
in Iran, 2005- 2008

Ahmad Haddad Khoshkar *, Tohid Jafari-Koshki 2, Behzad Mahaki ®

Original Article
Abstract

Background: Breast cancer is the leading cancer among women in Iran with standardized incidence rate
of 28.25. With regard to the aging and increasing cancer trends in Iranian population, the importance and
geographical variations of cancer,it is necessary to identify those regions with high breast cancer incidence
and get information on geographical its patterns and prominent risk factors using advanced statistical
methods.

Methods: The used population in the present ecological study is all those breast cancer patients in Iran
2005-2008. We assessed the impact of cigarette, fruit and vegetable consumption, physical activity,
overweight, and socioeconomic status on breast cancer using gamma-poisson, log-normal and BYM
models.

Findings: Total number of registered breast cancer patients was 25152. From models used to analyze the
data, unadjusted BYM had the best performance. In unadjusted models, Isfahan, Yazd, and Tehran had the
highest and Sistan-and Baluchestan and Chaharmahal-and-Bakhtiyari incidence had the lowest incidence
rate. After adjustment, the incidence was estimated to be the highest in Khorasan-Razavi, Khoramabad,
and Hamadan and the lowest in Ardebil and Kohgiluyeh-and —Boyerahmad. Direct association between
human development index (HDI) and breast cancer incidence was found to be statistically significant.
Conclusion: BYM model had the best fit and may cast so in future applications. Due to significant
relationsip between HDI breast cancer, it is recommended to take it into account as a risk factor in future
researches in this field. The incidence is generally high in central provinces.
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OpenBUGS code for BYM
model

for (iin 1:m)

# Poisson likelihood for observed counts

y[i]~dpois(muli])
log(muli])<-log(e[i])+alpha+v[i]+u[i]+b1*AFF1[i]+b2*AFF2[i]+b3*AFF3[i]+b4*AFF4[i]+b5*AFF5[i]
# Relative Risk

RR_adj[i]<-exp(v[i]+uli])

# Prior distribution for the uncorrelated heterogeneity
v[i]~dnorm(0,tau.v)

}
eps<-1.0E-6

# CAR prior distribution for spatial correlated heterogeneity
u[1:m]~car.normal(adj[],weights[],num[],tau.u)

# Weights
for(k in 1:sumNumNeig)

weights[k]<-1

# Improper prior distribution for the mean relative risk in the study region
alpha~dfiat()
mean<-exp(alpha)

# Prior on regression coefficients
b1~dnorm(0.0,1.0E-5)
b2~dnorm(0.0,1.0E-5)
b3~dnorm(0.0,1.0E-5)
b4~dnorm(0.0,1.0E-5)
b5~dnorm(0.0,1.0E-5)

# Hyperprior distributions on inverse variance parameter of random effects

tau.u~dgamma(0.5,0.0005)
tau.v~dgamma(0.5,0.0005)

}

OpenBUGS code for log-normal model

-
for (i in 1:m)

# Poisson likelihood for observed counts

y[i]~dpois(mu[i])
log(muli])<-log(e[i])+alpha+V[i]+b1*AFF1[i]+b2*AFF2[i]+b3*AFF3[i]+b4*AFFA[i] +b5*AFF5[i]

#RR_adj
RR_adij[i]<-exp(v[i])

# Prior distribution for the uncorrelated heterogeneity
v[i]~dnorm(0,tau.v)

}

for(k in 1:sumNumNeig)
weights[k]<-1

alpha~dflat()

mean<-exp(alpha)
# Prior on regression coefficients

Y4 1FAF 500 /¥ osled /1) Jlo/ cwdle pls Olidss dloxo


www.SID.ir

~ 03132 53w b g 593 (xile 55 S99 T (ygum S

b1~dnorm(0.0,1.0E-5)
b2~dnorm(0.0,1.0E-5)
b3~dnorm(0.0,1.0E-5)
b4~dnorm(0.0,1.0E-5)
b5~dnorm(0.0,1.0E-5)

# Hyperprior distributions on inverse variance parameter of random effects
tau.v~dgamma(0.5,0.0005)

OpenBUGS code for gamma-poisson model

-
for (iin 1:m)

# Poisson likelihood for observed counts
y[i]~dpois(muli])
log(mu[i])<-log(e[i])+alpha+b1*AFF1[i] +b2*AFF2[i]+h3*AFF3[i]+b4*AFF4[i] +b5*AFF5[i]
# Relative Risk decomposition
RR_exp[i]<-exp(b1*AFF1[i]+b2*AFF2[i]+b3*AFF3[i]+b4*AFF4[i] +b5*AFF5[i])

}

# Weights
for(k in 1:sumNumNeig)

weights[k]<-1

# Improper prior distribution for the mean relative risk in the study region
alpha~dfiat()
mean<-exp(alpha)

# Prior on regression coefficients
b1~dnorm(0.0,1.0E-5)
b2~dnorm(0.0,1.0E-5)
b3~dnorm(0.0,1.0E-5)
b4~dnorm(0.0,1.0E-5)
b5~dnorm(0.0,1.0E-5)

}
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