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Abstract 

Hearing loss leads to a loss of communication though speech with most people and an inability 

to develop social relationships with other people. This leads to an acceptance of a lower 

standard of quality of life. Parents or families are often concerned whether their loved ones will 

be able to depend on themselves. Most families are willing to trade their assets for a better life 

for their child. Cochlear implantation has been one of the most popular technologies that can 

correct hearing ability and lead to language development and good communicative skills. 

However, this intervention is very expensive and only a small amount of people have access to 

this technology. At present, one out of the three health schemes covers the cost of cochlear 

implant devices. To ensure equity among Thai people, a cost-effectiveness study of cochlear 

implantation is very important for policy-makers to make decisions regarding this expensive 

technology and to benefit those who need them. 

The purposes of this study are to estimate cost-utility of providing cochlear implantation 

compared to a ‘do nothing’ strategy, i.e. providing no intervention to bilateral profoundly deaf 

individuals, to assess the knowledge, anticipation and acceptance of deaf people and their 

families, and to evaluate the feasibility of cochlear implantation and rehabilitation services in 

Thailand. A model-based economic analysis using a decision tree was constructed to estimate 

the costs and Quality-Adjusted Life Years (QALY) gained from providing unilateral cochlear 

implantation and rehabilitation services for eligible profoundly deaf people, namely 1) prelingual 

deaf children, 2) prelingual deaf adults and 3) postlingual deaf adults with a decision tree 

model. Most input parameters were obtained from the Thai context through data collection from 

patient charts, hospital charges, and the Central Office for Healthcare Information, the focus 

group and interviews. Only utility data was derived from systematic reviews and meta-analyses 

of international published literature. The economic evaluation was conducted using both 

provider’s and the societal viewpoint. A probabilistic sensitivity analysis (PSA) was carried out 

to analyze the uncertainty of input parameters. 

The feasibility of cochlear implantation and rehabilitation services and the acceptance of this 

technology were received from interviews of experts in this field and focus group interviews of 

cochlear recipients (or their parents) along with deaf groups. 

The results show that providing cochlear implantation for prelingual deaf children is cost-

effective using the provider’s perspective that considers only cochlear implants, the surgical and 
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rehabilitation process. However, if we take the burden that recipients have to bare 

(maintenance costs) into account, cochlear implantation is found to be not cost-effective in 

every group of recipients. 

For the social aspect, deafness and hearing loss affects one’s quality of life and social 

independence, especially those who have had a sudden loss of hearing. For children, hearing 

loss has brought concern to their parents. Moreover, the information of cochlear implantation, 

especially technological limitations, for example hearing and speaking ability after implantation, 

or long term care of cochlear and related tools and time and money that will be spent for the 

rehabilitation process, have not been delivered to recipients and families entirely. Parents and 

recipients most likely have received this information after the implantation. This causes 

misunderstanding and a misrepresentation of true results from this technology. 
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 1  

1.  

1.1  

#Model of Cochlear implantation in children (Preimplantaion) 

model 

{for (i in 1:k) 

     {P[i] <- 1/V[i] 

    U[i] ~ dnorm(delta[i], P[i]) 

    delta[i] ~ dnorm(d, prec)  

 }  

 d ~ dnorm(0, 1.0E-5) 

 OR <- exp(d) 

  

 tau~dunif(0,10) 

 tau.sq<-tau*tau 

 prec<-1/(tau.sq) 

 delta[6] <- d 

 delta[8] ~ dnorm(d, prec) 

} 

Data 

list(k=3) 

U[] V[] 

0.59 0.000787 

0.75 0.001666 

0.25 0.002108 

END 

Initial Values 

list(d=0, tau=1, delta=c(0,0,0,NA,NA,NA,NA,1)) 
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1.2  

#Model of Cochlear implantation in children (Postimplantaion) 

model 

{for (i in 1:k) 

     {P[i] <- 1/V[i] 

    U[i] ~ dnorm(delta[i], P[i]) 

    delta[i] ~ dnorm(d, prec)  

 }  

 d ~ dnorm(0, 1.0E-5) 

 OR <- exp(d) 

  

 tau~dunif(0,10) 

 tau.sq<-tau*tau 

 prec<-1/(tau.sq) 

 delta[8] <- d 

 delta[10] ~ dnorm(d, prec) 

} 

Data 

list(k=5) 

U[] V[] 

0.86 0.000234 

0.97 0.000319 

0.64 0.001100 

0.88 0.028900 

0.94 0.025600 

END 

Initial Values 

list(d=0, tau=1, delta=c(0,0,0,0,0,NA,NA,NA,NA,1)) 
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2.  

2.1  

#Model of Cochlear implantation in adults (Preimplantaion) 

model 

{for (i in 1:k) 

     {P[i] <- 1/V[i] 

    U[i] ~ dnorm(delta[i], P[i]) 

    delta[i] ~ dnorm(d, prec)  

 }  

 d ~ dnorm(0, 1.0E-5) 

 OR <- exp(d) 

 tau~dunif(0,10) 

 tau.sq<-tau*tau 

 prec<-1/(tau.sq) 

 delta[13] <- d 

 delta[15] ~ dnorm(d, prec) 

} 

Data 

list(k=10) 

U[] V[] 

0.365 0.000283476 

0.35 0.0676 

0.55 0.012100 

0.52 0.008909048 

0.27 0.000318878 

0.29 0.004399209 

0.45 0.005856935 

0.58 0.0289 

0.562 0.000309832 

0.725 0.000266556 

END 

Initial Values 

list(d=0, tau=1, delta=c(0,0,0,0,0,0,0,0,0,0,NA,NA,NA,NA,1)) 
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2.2  

# Model of Cochlear implantation in adults (Postimplantaion) 

model 

{for (i in 1:k) 

     {P[i] <- 1/V[i] 

    U[i] ~ dnorm(delta[i], P[i]) 

    delta[i] ~ dnorm(d, prec)  

 }  

 d ~ dnorm(0, 1.0E-5) 

 OR <- exp(d) 

  

 tau~dunif(0,10) 

 tau.sq<-tau*tau 

 prec<-1/(tau.sq) 

 delta[13] <- d 

 delta[15] ~ dnorm(d, prec) 

} 

Data 

list(k=10) 

U[] V[] 

0.597 0.000356 

0.6 0.048000 

0.82 0.019600 

0.78 0.010412 

0.6 0.005857 

0.65 0.002870 

0.61 0.005102 

0.78 0.028900 

0.75 0.000515 

0.802 0.000328 

END 

Initial Values 

list(d=0, tau=1, delta=c(0,0,0,0,0,0,0,0,0,0,NA,NA,NA,NA,1)) 
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 2:  

I.   

12.    ____/ ____/ ________ 

13.  
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14.   

   

   

     

  Auditory Brain Stem Response (ABR)   

  Otoacoustic emissions (OAE)   

  Hearing aids fitting   

  Hearing aids evaluation   

  Promontary stimulation test   

    

    ( ) .................................................... 
  

  CT scan   

  MRI    

     ..............................................   

15.   Hearing aids  
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