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Introduction: The incremental cost-effectiveness ratio (ICER) is typically compared with a 

reference value to support the cost-effectiveness of a decision. One method for estimating this 

value is to estimate the willingness-to-pay (WTP) for a quality-adjusted life-year (QALY). This 

study was conducted to explore the WTP for a QALY in the Malaysian population.

Methods: A cross-sectional, contingent valuation study was conducted in Penang, Malaysia. 

Respondents were selected from randomly chosen geographical grids of Penang. Respondents’ 

sociodemographic information, qualities of life, and WTP for one additional QALY were col-

lected using predesigned questionnaires in face-to-face interviews. WTP values were elicited 

using a double-bound dichotomous choice via a bidding game approach. The Heckman selection 

model was applied to the analysis of the mean WTP/QALY values, where the “protest zero” 

values, which may contribute to selection bias, were excluded.

Results: The mean value of WTP for an additional QALY gained was estimated to be MYR 

(Malaysian Ringgit) 29,080 (∼USD 9,000). Key factors that affected the WTP include ethnicity 

and estimated monthly household income.

Conclusion: The study findings suggested that the cost-effectiveness threshold value as studied 

in Penang, Malaysia was estimated to be MYR 29,080.

Keywords: WTP, QALY, cost-effectiveness threshold, contingent valuation method, Malaysia

Introduction
Cost-utility analysis (CUA) is a form of economic evaluation that focuses specifically 

on the quality of health outcomes produced by health programs or services.1 CUA 

has increasingly been used in the economic evaluation of health care for research or 

decision-making purposes, particularly when decisions on the allocation of health 

resources must be made.2

In CUA, the incremental cost between two programs is compared with the incre-

mental health improvement attributed to these programs. Health improvement is 

normally measured in the quality-adjusted life-years (QALYs) gained or using other 

generic outcome measures, such as disability-adjusted life-years (DALYs). The results 

of CUA are typically expressed as cost per QALY gained.1 The estimated incremental 

cost-effectiveness ratio (ICER) derived is usually compared with a reference value 

to determine a program’s cost effectiveness; a health system will only fund activi-

ties that cost equal to or less than this value. This reference value is also named the 

cost-effectiveness threshold value, which is usually estimated in terms of societal 

willingness-to-pay (WTP) for a QALY.

A number of countries have explicitly stated their own threshold values. For 

instance, the threshold value set by the National Institute for Health and Clinical 
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Excellence in the United Kingdom has a threshold value of 

GBP 20,000–30,000 per QALY gained, whereas Ireland’s 

threshold is Euro 20,000 per QALY gained.3–5 Additionally, 

the Slovak Republic uses a threshold ranging from Euro 

18,000–26,500 per QALY for drug reimbursements.5 In cur-

rent practice in Malaysia, however, decisions regarding the 

coverage of new health care technologies are made without 

transparent decision criteria. In a review of 14 Malaysian 

economic evaluation papers from 1999 to 2011,6–19 it was 

found that most reported cost-effectiveness outcomes were 

based solely on the average cost-effectiveness ratio without 

considering the ICER. Although some papers discussed 

cost-effectiveness threshold values, decisions were made 

without using a transparent and solid threshold value. The 

funding and reimbursement process in Malaysia uses an 

arbitrary threshold value of one to three times the regional 

gross domestic product (GDP) per capita, as recommended 

by the World Health Organization (WHO).20,21 It was also 

noted that of the 14 reviewed papers, only two papers17,19 

discussed the use of CUA in decision making. This finding 

indicates that the use of CUA in decision making for health 

care programs is not popular in Malaysia, despite the global 

trend of rapid growth in the publication of CUA papers, in 

which many experts have recommended the application of 

CUA in health economics and outcomes research.22,23 Hence, 

through this paper, we hope that the use of CUA in decision 

making for health care interventions will be encouraged in 

Malaysia, via a recommendation in the Pharmacoeconomic 

Guideline for Malaysia.24 In addition, by exploring a cost-

effectiveness threshold value in Malaysia, estimated in terms 

of societal WTP per QALY (WTP/QALY), health care deci-

sion making will be improved.

The contingent valuation method (CVM) is a widely 

used technique for estimating the value of nonmarketed 

commodities, where it creates a hypothetical marketplace 

in which no actual transactions are made.25,26 This method 

is applied as a reasonable approach for determining the 

monetary value that society places on a QALY.3,27,28 As a 

threshold should represent the value a society attaches to 

a QALY, individual valuations of personal health gains can 

be directly elicited using contingent valuation (CV). In the 

recently performed European Value of a Quality-Adjusted 

Life-Year (EuroVaQ) study, CVM with a chained approach 

was adopted to determine the value of WTP/QALY gained. 

Using this method, it is possible to assess societal utility 

measures and elicit individualized WTP values. Combining 

the answers of both utility and WTP values would allow 

respondents’ WTP/QALY gained to be estimated.29 In CV 

surveys, the use of a dichotomous-choice format is widely 

accepted due to its way of inducing respondents to reveal 

their true preferences and its simplification of the cognitive 

task faced by respondents (where there are only two pos-

sible responses: “yes” or “no”).26 Nevertheless, it is vital to 

identify some potential influences on the results, due to the 

starting-point bias and outliers.

This study was the first attempt in Malaysia to explore 

the use of CVM in estimating the value of WTP/QALY 

and to assess the general factors associated with the WTP 

amount for a QALY gained. It is anticipated that the find-

ings from this study could serve as a basis for determining a 

valid cost-effectiveness threshold value for Malaysia, which 

could, in turn, assist health authorities in making informed 

funding and reimbursement decisions and in formulating 

health policies.

Methods
Research structure
A cross sectional CV study was conducted among adults 

from the general population in Penang, Malaysia, in August 

2010. Penang is one of 13 states in Malaysia and consists of 

two separate areas, Penang Island and Seberang Perai, on 

the Peninsular Malaysia mainland. The state of Penang is the 

second most densely populated place in Malaysia. It has a 

high level of urbanization (91.4%) and had a total population 

of 1.56 million residents in 2010.30 This study was carried 

out through a face-to-face survey, with one family member 

in each household, using a predesigned questionnaire that 

measured WTP for 1 additional year of survival with perfect 

health. The family member could be the head of household, 

the spouse of the head of household, son or daughter of the 

head of household, or someone else. In the questionnaire, a 

double-bound dichotomous-choice approach was applied in 

which respondents were asked whether they would be will-

ing to pay a specified amount (which was randomly chosen 

from three starting bid values) for a particular treatment 

that would be capable of extending their life by 1 year, with 

perfect health. A bidding game technique was used to elicit 

respondents’ WTP values.

subject sampling
A minimum sample size of 286 was required for a multiple 

regression test, using the rule of thumb for a small effect size 

(30 participants per variable plus 50) expected with seven 

predictors (monthly household income, ethnicity, visual 

analog score, presence of disease, satisfaction with provided 

medical care, satisfaction with medical care available in the 
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country, and total expenditure on health for the last 3 months) 

and a dropout rate of 10%.31 In the absence of a population-

level sampling framework, this exploratory study adopted 

random walking to reduce biases and introduce randomness 

into the sampling. Gridlines (1 km2) were overlaid on a 

Google Earth map of Penang, resulting in 192 grids. Sixty-

nine grids were excluded because they were designated as 

natural forests and were geographically uninhabitable areas. 

Ten grids were randomly selected from the remaining 123 

grids, using Microsoft Excel® 2007 software. Within each 

grid, the initial direction for data collection was determined 

using a random pen-throw method.

Questionnaire design
We developed questionnaires, in both English and Malay, 

to collect respondents’ sociodemographic information; 

to assess quality of life, using the EuroQol visual analog 

scale (EQ-VAS)32 (a thermometer-like visual analog scale 

[VAS] ranging from 0 to 100, with 0 signifying the worst 

health state imaginable and 100 signifying the best health 

state imaginable); and to determine the cost-effectiveness 

threshold value, by collecting the information on subject’s 

WTP for one additional QALY. The scenario for the CV was 

modified from Shiroiwa et al.3 In the scenario (Figure 1), 

respondents were asked whether they were willing to pay 

for medication A, which would treat a serious illness and 

give them 1 year of perfect health. If a positive response was 

obtained, respondents were asked to give a WTP amount for 

medication A, using a double-bound dichotomous choice 

bidding game approach with three different starting bids 

(MYR [Malaysian Ringgit] 20,000, MYR 40,000, and MYR 

100,000). The first three from six starting bid values used by 

Shiroiwa et al were chosen because they were close to the 

range of the cost-effectiveness threshold in Malaysia set by 

the WHO.21 The bidding values were converted to Malaysian 

currency, and subsequent bidding values were modified, 

contingent on the response to the initial bid.

statistical analysis
In the elicitation of WTP values, it is important to distinguish 

between true zero values and the “protest zero” values pro-

vided by respondents. Some respondents who have a positive 

WTP amount for the commodity may provide “protest zero” 

values if they disagree with some aspects of a scenario in 

the survey. For instance, some respondents may think that 

the treatment cost should be covered by the government or 

insurance companies and thus give a WTP value of zero. In 

this case, the value is identified as a “protestor” and should 

be excluded from the analysis.33 Conversely, those with true 

zero values should be included in the analysis. Excluding all 

true zero and protest zero values from the analysis may reduce 

the number of samples being analyzed and introduce some 

degree of selection bias. Hence, the selection of samples is 

crucial to the data analysis.

All data were analyzed using STATA 9.0 (StataCorp, 

College Station, TX, USA). To summarize the data, the 

Kruskal–Wallis test was applied to assess the association of 

independent variables with WTP, with the P-value set as 0.05. 

The Heckman selection model was employed in the estima-

tion of the mean WTP, to account for a selection bias due to 

data clumping at zero. In Heckman’s two-step approach, the 

probability of observing a positive WTP was predicted by 

a binary Probit model in the first step, while in the second 

step, a quantile regression on the observations above zero 

WTP was estimated.34

Results
A total 510 households were approached, and 347 house-

holds (68.04%) participated in this survey. The respondents’ 

sociodemographic data are summarized in Tables 1 and 2. 

Through a cross-comparison of Malaysia’s population with 

Penang’s population, it was noted that the results for age, 

sex, and employment status were very similar but ethnicity 

and marital status were not. In this survey, it was noted that 

n=124 (35.7%) of the respondents were over 51 years of 

age. A total n=177 (51%) of the respondents were Chinese, 

and the majority of the respondents (n=253 [72.9%]) were 

married. Of the 347 respondents in this study, 106 (30.5%) 

earned an estimated monthly household income of MYR 

2,001 to MYR 4,000. In the valuation of the respondents’ 

Imagine that you are stricken with a serious illness that imme-
diately threatens your life. Now, please assume that Medication 
A has been developed to treat your illness and that if you take 
it, your life will be extended for one full year and you will be 
completely healthy (without being confined to bed) for one full 
year. Please assume, however, that Medication A will not be 
covered by health insurance or Government Hospital and you 
will have to pay the full amount to receive the product, which 
will cost MYR xxxx*.
In this case, would you purchase the product?
(*xxxx is bidding value)

Figure 1 The health state scenario for the willingness-to-pay exercise.
Note: Copyright © 2010. John Wiley and sons. adapted from shiroiwa T, sung YK, 
Fukuda T, lang hC, Bae sC, Tsutani K. international survey on willingness-to-pay 
(WTP) for one additional QalY gained: what is the threshold of cost effectiveness? 
Health Econ. 2010;19(4):422–437.3

Abbreviation: MYR, Malaysian Ringgit.
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current health statuses using the VAS, the mean current 

health status of the respondents was found to be 76.06, with 

a standard deviation (SD) of 14.64.

The descriptive statistical analysis showed that 152 

respondents were not willing to pay any amount for the treat-

ment in the given scenario. The reasons given for not being 

willing to pay are presented in Table 3. From the reasons 

provided, affordability (n=45 [29.6%]) was the main concern 

affecting the respondents’ WTP. Some of the respondents 

claimed that they could not afford any additional treat-

ment costs, due to financial constraints. There were also 

some respondents (n=5 [3.3%]) who felt that the treatment 

cost should be covered by the government or insurance 

companies.

Table 1 Comparison of respondents’ sociodemographic information for the Penang and Malaysian populations

Demographic Malaysian populationa Penang populationa Responses

Percentage (%) Percentage (%) Frequency (n) Percentage (%)

age
 15–29 years old 28.4 26.1 73 21.1
 30–39 years old 13.6 15.2 82 23.6
 40–49 years old 12.0 13.5 68 19.6
 .50 years old 17.4 21.0 124 35.7
sex
 Male 50.7 49.9 165 47.6
 Female 49.3 50.1 182 52.4
Ethnicity
 Bumiputerab 67.4 43.6 131 37.7
 Chinese 24.6 45.6 177 51.0
 indian 7.3 10.4 37 10.7
 Other 0.7 0.4 2 0.6
Marital status
 single/divorced 35.9 51.1 75 21.6
 Married 59.6 45.2 253 72.9
 Widowed 4.5 3.7 19 5.5
Employment statusc

 no response – – 8 2.3
 Employed 63.7 68.3 204 58.8
 Unemployed 3.3 2.2 135 38.9

Notes: aData for Malaysia and Penang populations were obtained from the Department of statistics, Malaysia.30 Data shown are from Malaysian Citizens and were updated 
in 2010. bBumiputera consists of the Malay as the predominant ethnic group in Peninsular Malaysia, iban in sarawak, and Kadazan/Dusun in sabah. cEmployment status data 
were obtained from the Department of statistics, Malaysia.44 The data shown were updated in 2010.

Table 2 Further description of respondent characteristics

Demographic Responses

Frequency (n) Percentage (%)

Education level
 no response 4 1.1
 Primary level 24 6.9
 lower secondary level 27 7.8
 Upper secondary level 119 34.3
 a-level or equivalent 29 8.4
 Certificate/diploma 43 12.4
 Bachelor’s degree 76 21.9
 Postgraduate qualification 10 2.9
 Others/none 15 4.3
Estimated monthly household income
 #MYR 1,000 89 25.7
 MYR 1,001– MYR 2,000 87 25.1
 MYR 2,001– MYR 4,000 106 30.5
 MYR 4,001– MYR 6,000 42 12.1
 .MYR 6,000 23 6.6
Disease
 Presently diseased 86 24.8
 not presently diseased 261 75.2
satisfaction with the medical care provided to them
 Unsatisfied 31 8.9
 Satisfied 316 91.1
satisfaction with the medical care available in the country

 Unsatisfied 48 13.8
 Satisfied 299 86.2

Abbreviation: MYR, Malaysian Ringgit.

Table 3 summary of the reasons for not being willing to pay

Reasons Frequency (n) Percentage (%)

affordability 45 29.6
not worth paying for the  
treatment because it only  
extends life for 1 year

9 5.9

The treatment cost should  
be covered by the government  
or insurance companies

5 3.3

Other 93 61.2
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Figure 2 Representation of minimum and maximum WTP amounts based on ethnicity.
Abbreviations: WTP, willingness to pay; MYR, Malaysian Ringgit.

Excluding all zero WTP values, we performed a prelimi-

nary analysis and noted that the mean value of WTP/QALY 

was estimated to be MYR 53,629, or approximately USD 

17,000 (MYR 3.2≈USD 1), with an SD of MYR 106,805. 

The minimum and maximum results for WTP for an addi-

tional QALY were MYR 20 (∼USD 6) and MYR 1,000,000 

(∼USD 310,000), respectively, with a median value of MYR 

20,000 (25th percentile = MYR 5,000; 75th percentile = 

MYR 40,000) (Figures 2 and 3). However, we also found 

that the mean WTP/QALY value was MYR 30,137 (SD = 

MYR 84,297) when we included the positive WTP values 

together with all of the zero values.

By fitting all of the observations using the Heckman 

selection model, the estimated mean WTP for a QALY value 

was found to be MYR 29,080 (∼USD 9,000). The Probit esti-

mation results from the Heckman selection model (Table 4) 

showed that the respondents’ visual analog scores and current 

disease statuses significantly affected their WTP. From the 

second-stage regression estimate of the model, it was found 

that respondents who had incomes more than MYR 6,000 

or who were of Chinese ethnicity were more likely to elicit 

a higher WTP amount.

Discussion
For a long time, many studies in Malaysia employed the 

threshold value recommended by the WHO in the  “CHOosing 

Interventions that are Cost-Effective” (CHOICE) project, which 

uses GDP per capita as an indicator.20,21 Following this recom-

mendation, any new intervention would be considered cost-

effective if it were below the recommended value of three times 

the GDP per capita threshold of MYR 66,704 (USD 20,845).21 

Many policymakers and local researchers are still using this 

arbitrary threshold as a reference when making decisions, 

though the value is over 10 years old. Based on this problem, this 

study was performed with the intention of finding an empirical 

threshold value for Malaysia. Moreover, the acceptance of the 

WHO-recommended threshold value remains controversial 

because it depends on the robustness of the assumptions behind 
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Figure 3 Representation of minimum and maximum WTP amounts, based on estimated monthly household income.
Abbreviations: WTP, willingness to pay; MYR, Malaysian Ringgit.

Table 4 Estimated coefficients of the Heckman selection model for WTP/QALY

Independent variable Willingness to pay?a WTP amountb

Coefficient Standard error Coefficient Standard error

Estimated monthly household income  
(#MYR 1,000= reference)
 MYR 1,001– MYR 2,000 -0.2966 0.5854 7,812.90 10,158.44
 MYR 2,001– MYR 4,000 -0.4726 0.5286 10,941.45 10,263.07
 MYR 4,001– MYR 6,000 -0.5803 0.5824 25,018.07 13,789.83

 .MYR 6,000 4.1972 - 53,765.21* 16,198.96

Ethnicity (Bumiputera = reference)  
 Chinese

 
-0.5933

 
0.4577

 
21,359.67*

 
9,046.06

 indian -0.3872 0.6439 -1,085.06 12,410.43
 Others 3.7923 - 3,598.34 45,829.38
Visual analog score 0.0223 0.0121 157.51 297.73
Presence of disease -5.3002* 0.5154 -11,559.62 10,009.43
satisfaction with medical care received 0.5775 0.5950 7,441.04 17,352.73
satisfaction with medical care in the country -0.1547 0.5518 9,747.99 13,506.01
Total expenditure –0.0001 0.0003 4.7417 3.1720
Constant 11.1472 -2,515.25 25,562.18
lambda -20,874.16 87,559.97
Rho -0.3257
sigma 64,098.61

Notes: aselection equation using Probit; bOLS regression incorporating mills ratio obtained from the selection equation. *Significant at P,0.05.
Abbreviations: Ols, ordinary least squares; QalY, quality-adjusted life-years; WTP, willingness to pay; MYR, Malaysian Ringgit.
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the estimation of the regional GDP per capita. In addition, the 

use of such a generalized threshold value may not be entirely 

relevant in every country as different countries may have distinct 

sociodemographic and disease burdens, despite having similar 

GDPs per capita. In using GDP per capita as an indicator, a 

nation’s average wealth does not necessarily indicate the state 

of wealth of every member of society. For example, the incomes 

of some individuals in rural areas may remain low, although 

they live in high-income countries, and may not fairly represent 

a nation’s wealth.35 In this case, these individuals may have a 

different WTP from the average. Thus, the validation method 

suggested by CHOICE may only be relevant for countries that 

have a fairly even distribution of wealth.

Rather than applying arbitrary decision rules, such as 

league tables or proposed ICER thresholds, without actual 

societal representation, it may be more reasonable to allocate 

health care resources based on actual societal WTP for health 

care benefits.27 We found that the cost-effectiveness threshold 

value estimated in this study was lower than the value recom-

mended by the WHO. This finding is consistent with that of 

King et al,27 in whose study the WTP/QALY ratios, calculated 

using preference-based data collected from a population, were 

lower than the proposed cost-effectiveness threshold. The per-

son trade-off technique for evaluating health benefits has been 

proposed as one way to address the trade-off that may exist 

between efficiency and equity. Social welfare is characterized 

by a spectrum of individualized welfares. Economists have 

typically argued that individuals are the best judges of their own 

well-being and that social welfare depends only on the welfare 

of individuals in society.36,37 It is also defined as the utilitarian 

concept of the sum of individual happiness, where individual 

utilities are aggregated in a direct and transparent manner.36 In 

our study, both the numerator (WTP) and denominator (calcu-

lated QALY) were obtained from respondents in the general 

population and should indicate actual societal preferences.

In the preliminary analysis of the estimation of the WTP 

for an additional QALY, 152 zero WTP cases were removed. 

This may contribute to “outlier” WTP/QALY values. The mean 

WTP/QALY values would be considerably higher due to the 

exclusion of the zero WTP values. On the contrary, the mean 

WTP/QALY value was noted to be low when all of the values 

were included. Here, the application of the Heckman selec-

tion model is important in the analysis of mean WTP/QALY 

values, where only “protestors” were excluded. The capabilities 

of the Heckman selection model, which range from specify-

ing a selection function to obtaining an estimate for the bias 

term, make it an intuitive, appealing tool that can be used to 

correct for the selection bias problem. The value estimated by 

the Heckman selection eliminates the sample selection bias 

that arises from the specification error of the zero data.34 In 

the reported Heckman model, a rho value of –0.3257 and a 

statistically significant likelihood ratio test indicates correlation 

between the two-part model and the presence of selection. This 

procedure has the advantage of minimizing skewed outcome 

distributions, which is robust against potential outliers. Addi-

tionally, it tends to model two independent decisions that may 

display distinct effects on the different dependent variables 

being considered. The quantile regression’s ability to give a 

more complete description of the impact of covariates on the 

 outcome distribution, by analyzing different quantiles, adds to 

the appeal of using this procedure in exploring the analysis.33 

As a result, the Heckman selection model is preferred because 

it gives a better estimated value of WTP/QALY.

Examining the results, the WTP amounts were significantly 

affected by ethnicity. Malaysia is a unique multiracial nation 

whose predominant ethnic groups are Bumiputera (67.4%), 

Chinese (24.6%), and Indian (7.3%). Different ethnicities have 

biological, demographic, and social environment differences 

as well as differences in psychological and behavioral charac-

teristics, all of which contribute to one’s health. Differences in 

sociocultural beliefs among different races may affect various 

forms of self-care and eventually affect health outcomes.38 

Chinese respondents, with different beliefs and cultural back-

grounds, may contribute to the significant difference in their 

beliefs about paying for health care, as demonstrated by their 

WTP results. After adjustments, it was found that Chinese 

respondents, on average, offered an additional MYR 21,339 

per QALY gained relative to other ethnic groups. Such diversity 

in the sociodemographic characteristics in Malaysia suggests 

that the generalized regional WTP/QALY value based on three 

times the GDP per capita, as recommended by the WHO, may 

not be entirely appropriate.

In addition, estimated monthly household income was found 

to be significantly associated with the WTP results. According 

to the Malaysia Household Income and Basic Amenities Survey 

Report,39 the mean household income in Malaysia is MYR 4,025 

per month. Individuals with incomes below MYR 2,000 can be 

considered a low-income group, while those with incomes of 

MYR 6,000 or higher are  categorized as a high-income group. 

Respondents with different income levels may have different 

perceptions toward the interventions provided. Logically, within 

the context of WTP, those with greater wealth have a greater 

ability to pay.27,40 Some research has assessed the reciprocal 

 relationship between income and health status and found that 
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individuals with better health have more household income 

than individuals with poor health.38,41 In this study, respondents’ 

income statuses were found to be positively related to their 

magnitude of WTP/QALY; thus, the internal validity of this 

CV survey is ensured. As we move through the income scale, 

respondents with income more than MYR 6,000 on average 

paid an additional MYR 53,788 after adjustment.

A few limitations were identified in this study. First, the 

use of just a single scenario might not be practical and illustra-

tive in eliciting WTP amounts for the determination of WTP 

per QALY values. The design was based on the notion of “A 

QALY is a QALY is a QALY”, implying that all QALYs have 

the same value. QALY serves as a measure of health and is a 

unit on a value function scale.42 For instance, 2 years at a qual-

ity of 0.5 is judged as equivalent to 1 year at a quality of 1.0. 

Using weight as another example, the weight of 1 kg of apples 

is equivalent to the weight measuring 1 kg of watermelon, 

regardless of the size of the fruits. However, some studies 

have found that the valuation of WTP might be different in the 

cases of chronic diseases or when respondents are faced with 

death.3 For instance, in a study by Thavorncharoensap et al, the 

value of a QALY varies depending on treatment and preven-

tion scenarios and the health condition under consideration.43 

In the EuroVaQ project, it was found different people do not 

attach equal value to QALYs for example, a QALY gained in 

a person who is severely ill may be valued differently than a 

QALY gained in a person who is only mildly ill.29 Therefore, 

we intend to explore these issues in future studies.

Second, the results in this study only accounted for the 

valuation by Penang’s population, where Penang is just one 

of the 13 states in Malaysia. Although the sociodemographic 

characteristics of respondents in this survey were marginally 

comparable with those of the Penang population,30 it has an 

overrepresentation of Chinese respondents, despite the fact that 

the predominant ethnic group in Malaysia is  Bumiputera. How-

ever, again, this study serves as our first attempt to determine 

a validated cost-effectiveness threshold for Malaysia. Further-

more, we noted that some of the sociodemographic questions 

were not answered. This may be due to the nature of elderly 

respondents in answering questionnaires, as some of them have 

no formal education. This issue will be addressed in the inclu-

sion criteria for our future studies, where we plan to have an 

age limit of 60 years. Last but not least, convenience sampling 

was performed in this study in the absence of a population-level 

sampling frame. More  rigorous  population sampling, such as 

multistage stratified cluster sampling using data derived from 

computerized household lists from Malaysia’s Department of 

Statistics census, should be applied in future studies.

Conclusion
The WTP for an additional QALY gained among respon-

dents in Penang, Malaysia was estimated to be MYR 29,080 

(∼USD 9,000). Among the independent variables, ethnicity 

and income level are key elements that affect WTP responses. 

It is crucial to obtain the social value of a QALY from the 

perspectives of the public as different beneficiaries of health 

care have differing values of a QALY, due to variations 

in sociodemographic factors. The findings from this study 

will provide empirical evidence for the determination of 

the cost-effectiveness threshold in Malaysia and, in turn, 

facilitate the development of health technology assessment 

for the country.
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