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Abstract

Children are susceptible and a potential source of transmission for coronavirus disease
2019 (COVID-19). However compulsory COVID-19 vaccination programs among children
have not been a focus in Malaysia. The aim of this study was to measure parents’
willingness to pay (WTP) for the COVID-19 vaccine and analyze the effects of
socioeconomic variables on parents’ WTP. An online cross-sectional study was conducted
in Malaysia with two waves of surveys (i.e., different samples for each wave), March and
June 2021. The study participants were Malaysian parents above 18 years old. Parents
were randomized between two vaccine effectiveness profiles (95% and 50% effectiveness)
and two risk levels of an adverse event (5% and 20% risk of fever). The WTP was estimated
using a double-bounded dichotomous choice. Socioeconomic variables such as age of
parent, gender, insurance, income, and education were examined. A total of 292 parents
in March 2021 and 271 in June 2021 were included in the study. The vaccine safety and
effectiveness profile did not significantly impact the WTP. In March 2021, the estimated
WTP ranged from RM344.74 to RM399.64 (US$82.5 to US$95.6) across vaccine profiles
and between RM377.55 and RM444.33 (US$90.3 to US$106.3) in June. Insurance status
was associated with the parents’ WTP, and during the June wave, the age of parents
influenced the WTP. Implementing subsidies or free vaccinations is considerable to
increase herd immunity and prevent transmission of COVID-19 in Malaysia.
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Introduction

As of November 21, 2021, Southeast Asia recorded more than 44 million cumulative confirmed

cases and 700,000 associated deaths of coronavirus disease 2019 (COVID-19) since the onset of
the pandemic [1]. During the same period, Malaysia reported more than 2.5 million cumulative
cases and more than 30,000 associated deaths period [2]. Malaysia has undergone three waves
of COVID-19, with the initial reported on January 25, 2020, followed by the second wave on
March 18, 2020, and the third wave on September 8, 2020 [3]. The government enforced multiple
phases of movement restrictions and implemented public health preventative measures such as
physical distancing, mandatory wearing of face masks, and contact tracing [4,5].
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The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), responsible for
COVID-19, appears to transmit with a relatively high basic reproduction number (Ro) [6] and can
infect people of all ages including children. In Malaysia, COVID-19 cases among children aged
between 5 to 11 years old made up around 9-11% of total confirmed cases between September
and November 2021 [2]. Generally, most COVID-19 cases in children are either asymptomatic or
mild, although severe manifestations or deaths have been reported in children with underlying
health conditions [7-9]. Despite the severity, prolonged COVID-19 symptoms have also been
reported in children [10,11]. Moreover, the development of multisystem inflammatory syndrome
(MIS) associated with COVID-19 further complicates the recovery from COVID-19 in children
[10,12]. These children could potentially transmit the virus to others including vaccinated parents
with low immune response [13]. In the absence of a definitive cure, a safe and effective COVID-
19 vaccine is much needed to protect children and their families from COVID-19.

As of November 17, 2021, more than 52 million doses of vaccines have been administered
and 76.6% of the population has been fully vaccinated since Malaysia commenced its National
COVID-19 Immunization Programme (NIP) on February 24, 2021 [2,14]. In the United States of
America (USA), the Food and Drug Administration (FDA) authorized the Pfizer-BioNTech
COVID-19 vaccine for emergency use in children 5-11 years old on October 29, 2021 [15].
Following that, the Malaysian government proceeded to procure the vaccine formulation for
children and was expected to receive its first batch of vaccines towards the end of the second
quarter of 2022 [16]. In March 2022, only 35.58% of Malaysian children aged 5-11 years old were
vaccinated, emphasizing the need for parental assurance and support for their vaccination [17].
However, vaccine uptake in the country is voluntary, and the decision to vaccinate the children is
within the purview of the parents and/or other guardians [18]. A study reported that 33.8% of
people were not in favor of the vaccination before the vaccination introduction [19].

Studies on parental acceptance and willingness to pay (WTP) for vaccines for their children
are important but yet limited. A study among parents in the USA found that parents were willing
to pay between USD228 to USD321 for their children’s vaccine and the WTP was directly
associated with the number of children within the family [20]. Other studies reported the parents'
or guardians’ intention to vaccinate their children ranges from 33% to 85% [21-34]. This wide
disparity in COVID-19 vaccination acceptance for children has been observed globally and is
associated with sociodemographic characteristics, routine vaccinations, vaccine safety and
effectiveness, along with other factors [35-37]. Recognizing that parents’ acceptance and WTP
play an important role in the vaccination program for children, the aim of the study was to
measure parents’ WTP for the COVID-19 vaccine and analyze the effects of socioeconomic
variables on parents’ WTP.

Methods

Study design

A cross-sectional study was conducted in Malaysia with two waves of surveys (i.e., different
samples for each wave) between March and June 2021. Details of the study are available
elsewhere [35]. In the original study, eligibility criteria included Malaysian residences and being
18 years or older.

Sampling method and participants

The sample of individuals in this study was selected through social media and advertisements by
the market survey research firm Dynata. Participants could access the survey in either English or
Bahasa Malaysia. According to the original study’s aims [35], we attempted to obtain a sample
size of 800 for each wave of data collection. This assumes that the margin of error was 4%, with
an alpha of 0.05, a power of 80%, and a proportion of 50% (a statistically conservative estimate
of the population willing to pay). In this additional analysis, we further limit our sample to
individuals who were parents of children <18 years old.

Study variables and data collection
Prior to assessing the WTP, the participants were asked: “Would you accept a COVID-19 vaccine
for your child which is (95%) effective, with a (5%) risk of a side effect like fever? (95%) effective
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means that there is a (95%) reduction in disease among those vaccinated compared to those
unvaccinated.” Participants were then randomized to one of four groups, with effectiveness
varying between 95% and 50%, and risk of fever as side effects varying between 5% and 20%. We
varied the vaccine profile in this way because previous studies have shown that parents have
strong concerns about the safety and effectiveness of the vaccine [36-37].

The parent’s WTP for the vaccine was then followed with WTP questions. A double-bounded
dichotomous choice question was adopted in this study. The double dichotomous choice
contingent valuation (CV) questioned if participants were willing to purchase the vaccine at stated
bid amounts (Figure 1). The bids were changed (either increased by double the initial bid or
decreased by half) in the second round and were asked for a second response to the change. The
initial bid amounts of RM50, RM100, RM200, and RM400 were randomly distributed among
different participants. This study used an exchange rate of 1 USD = RM4.18 as of October 2021.

WTP for COVID-19 First round Second bids Second round
vaccine response response
Increase /'m
bids: x2
Initial bids: \“
RM50
RM1ioo
RM200
e —
RIS
A T

Figure 1. Flowchart of how willingness to pay (WTP) was measured during the survey.

We examined the following socioeconomic variables: age of parent, gender, insurance,
income, and education. In our multivariable models, age was inserted as a continuous variable.
The other variables were dichotomous. For income, we dichotomized into less or above RM3000
($717.70), and for education, we dichotomized based on high school or less, if not university or
above. For insurance, we dichotomized based on whether the individual had any medical
insurance (regardless of source).

Statistical analysis
Two statistical analyses were conducted. First, we displayed basic summary statistics. Second, the
data obtained using a double-bounded dichotomous choice (DBDC) format was analyzed using a
probabilistic WTP function approach [38,39]. The main function underlying this approach is a
linear model for the true WTP value for the ith respondent (WTP,):
WTP, =x; B + ¢

Where x; is a vector of socio-demographic characteristics, [ is a corresponding vector of
coefficients, and ¢; is an error term. Information from the responses to the discrete choice
question and an assumed distribution for ¢; can then be used to define probabilities for the WTP;
and subsequently, to estimate the vector f using maximum likelihood estimation procedures
[38]. The error term was assumed to be normally distributed. Two models were estimated. The
first model only included an intercept in x;; thus, the estimated 8 can be interpreted as the
unconditional mean WTP value. The second model included various demographic characteristics
in x;; therefore,  is the vector of marginal effects on the mean WTP (i.e., they are interpreted as
the coefficients of a linear regression model). The Stata software (StataCorp, Texas, USA) was
used to estimate the model [38]. We assessed significance at an alpha level of 0.05.
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Results

Participants’ characteristics

A total of 749 responses were obtained in March 2021 and 779 in June 2021, of these, 446 (59.6%)
and 450 (57.8%) were parents, respectively. Individuals with missing demographic information
were excluded, leaving a final total of 292 parents in March 2021 and 271 in June 2021 with WTP
for children vaccination, as presented in Table 1. In both waves, a majority of parents were
female (52.1% and 52.4%) and aged 35 to 54 (54.8% and 53.14%). Most of the parents in both
waves earned an income of over RM3000 (88.36% and 78.97%) and were ethnically Malay (75%
and 67.53%). Many parents in both waves had insurance (82.88% and 78.60%) and were
employed (89.04% and 84.87%). Moreover, a vast majority of the parents were from urban areas
and had a tertiary degree.

Table 1: Characteristics of parents in the two-waves-survey in Malaysia

Variable March 2021 June 2021
Frequency (%) Frequency (%)
Age
18-34 120 (41.1) 103 (38.00)
35-54 160 (54.8) 144 (53.14)
>55 12 (4.1) 24 (8.86)
Gender
Male 140 (47.9) 129 (47.6)
Female 152 (52.1) 142 (52.4)
Income
Less than RM3000 34 (11.64) 57 (21.03)
RM3000 or higher 258 (88.36) 214 (78.97)
Ethnic
Malay 219 (75.0) 183 (67.53)
Non-Malay 73 (25) 88 (32.47)
Insurance
Yes 242 (82.88) 213 (78.60)
No 50 (17.12) 58 (21.40)
Employment
Employed 260 (89.04) 230 (84.87)
Unemployed 32 (10.96) 41 (15.13)
State
Johor 54 (18.49) 48 (17.7)
Kedah 11 (3.77) 13 (4.8)
Kelantan 11 (3.77) 12 (4.4)
Perak 15 (5.14) 7(2.6)
Selangor 60 (20.55) 68 (25.1)
Melaka 16 (5.48) 5 (1.8)
Negeri Sembilan 10 (3.42) 8(3)
Pahang 14 (4.79) 13 (4.8)
Perlis 2 (0.68) o (0)
Penang 16 (5.48) 20 (7.4)
Sabah 12 (4.11) 22 (8.1)
Sarawak 13 (4.45) 8(3)
Terengganu 6 (2.05) 9(3.3)
Wilayah Persekutuan, Kuala Lumpur 51 (17.47) 37 (13.7)
Labuan 1(0.34) 1(0.4)
Rural
Yes 140 (47.95) 129 (47.60)
No 152 (52.05) 142 (52.40)
Education
University or above 241 (82.53) 187 (69.00)
High school or less 51 (17.47) 84 (31.00)

Willingness to pay for childhood COVID-19 vaccine and its associated factors

A model of WTP with only the vaccine effectiveness and safety profile found that neither vaccine
profile variable significantly affected WTP. In extended models that also adjusted for
socioeconomic variables, other variables beyond the safety and effectiveness profile were
significantly associated (Table 2). In the March wave, those with insurance were significantly
more likely to have a higher WTP (RM241.77 higher, or $57.18). In June 2021, age was

Page 4 of 9



()
D
Q
£
<
—
<
j=
oo
j=
O

Rajamoorthy et al. Narra ] 2023; 3 (3): €187 - http://doi.org/10.52225/narra.v3i3.187

significantly associated with WTP, with each increasing year of age being willing to pay RM5.78
less ($1.38).

Table 2. Estimation result of parents’ willingness to pay (WTP) for childhood COVID-19 vaccines
in linear regression models, Malaysia

Variable March 2021 (RM) June 2021 (RM)

Basic model Extended model Basic model Extended model
Constant 293.59 (96.27)* 146.18 (154.14) 343.76 (91.69)*  504.40 (154.32)*
Effectiveness 0.94 (1.09) 1.08 (1.05) 1.12 (1.10) 1.22 (1.09)
Risk 0.84 (3.29) 0.87(3.21) -1.09 (3.30) -1.72 (3.24)
Age -3.58 (2.45) -5.78 (2.14) *
Gender 116.32 (48.45) 3.04 (49.01)
Insurance 241.77 (65.78)* 19.34 (61.22)
Income 98.19 (77.22) 1.74 (67.94)
Education -90.45 (68.81) 54.16 (60.56)
Sigma 360.55 (27.17)* 342.68 (25.68) * 337.76 (26.89)*  328.21 (26.17)*
Sample size 202 202 271 271
Wald chi 0.78 21.50 1.10 9.61
p-value 0.67 0.0031 0.58 0.21
Log-likelihood -387.39 -376.54 -302.13 -297.89

Standard errors in parentheses
*Statistically significant at p<0.001

Across both waves, WTP was higher for a 95% effective vaccine vs. a 50% effective vaccine
(Table 3). For example, in March 2021, a 95% effective vaccine with a 5% risk of fever had a WTP
of RM386.96 (95% CI: 200.73-473.20), whereas a 50% effective vaccine with a 5% risk was
RM344.74 (95% CI: 255.05-434.43). There was less of a difference in modifying the risk
percentage even with the same effectiveness. Between March 2021 and June 2021, there were
increases in the amount of parents’ WTP, especially for a vaccine that was 95% effective with a
5% risk of fever, for which individuals in June 2021 were willing to pay RM57.37 more.

Table 3. Mean willingness to pay (WTP) across different vaccine profiles

Vaccine profile March 2021 June 2021 Differences in WTP

Mean WTP 95% CI  Mean WTP 05% CI _ between June
compared to March

95% efficacy, 5% risk RM386.96 300.73— RM444.33 358.58— RM57.37
(US$92.6) 473.20 (US$106.3) 530.08 (US$13.7)

95% efficacy, 20% risk ~ RM399.64 315.67— RM427.94 342.70— RM28.3
(US$95.6) 483.61 (US$102.4) 513.18 (US$6.8)

50% efficacy, 5% risk RM344.74 255.05— RM393.93 309.56— RM49.19
(US$82.5) 434.43  (US$94.2) 478.31  (US$11.8)

50% efficacy, 20% risk ~ RM357.41 274.51- RM377.55 285.93— RM20.14

(US$85.5) 440.32  (US$90.3) 469.15 (US$4.8)

Discussion
Currently, many high- and middle-income countries are instituting programs to vaccinate
children against COVID-19; however, there is insufficient information regarding parents' will to
accept. WTP can be seen as an indicator of the overall acceptance of the COVID-19 vaccination
program and the inclination to vaccinate the children. Even if vaccines are subsidized by the
government, there may be other financial and time-cost factors in obtaining a vaccination [40].
This study found slightly over half of the parents were willing to pay for a COVID-19 vaccine
for their children. A similar finding was observed in a study from Kuwait that demonstrated a low
willingness of parents to vaccinate their children [41]. Inadequate vaccination coverage among
children increases vulnerability to COVID-19, especially when attending schools and following
parents to crowded public places. Adults, who are more susceptible to severe COVID-19,
especially those with low antibody response after vaccination, may be at risk if children serve as
carriers of the virus [42,43]. This study indicated that financial subsidies would be essential to
motivate and maintain adequate childhood vaccination coverage. These subsidies, whether
provided by the government, insurance, or private companies, can help mitigate economic
barriers to self-funded vaccines.
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This study found that the estimated WTP for children COVID-19 vaccine in Malaysia ranged
between RM344.74 (US$82.5) and RM399.64 (US$95.6) during March 2021 and from RM377.55
(US$90.3) to RM444.33 (US$106.3) in June 2021. The increase in WTP from March to June was
possibly influenced by a marked surge in the daily incidence of cases in the country from 1,828
on 1t March to 7,105 on 15t June, and an increase in deaths from 5 to 71 [44]. Another study
performed in the USA showed that WTP for childhood COVID-19 vaccines was almost three times
higher, i.e., US$243-US$321, compared to this study [20]. However, the mean WTP for COVID-
19 vaccination in China was lower, i.e. US$36.8 [45]. The observed differences may be influenced
by disparities in average income levels among different countries.

In Malaysia, health insurance can be either acquired personally or obtained as an employee
work benefit. This may reflect the importance of health protection by ensuring health insurance
coverage and indirectly by warranting health protection for their children through purchasing the
COVID-19 vaccine as a preventive measure [45]. Despite possessing private health insurance,
they may access both private and public health services which provide primary and outpatient
centers, hospitalization, diagnostic laboratories, and pharmaceuticals including vaccines. This
study demonstrated a significant relationship among parents having health insurance with WTP
for the COVID-19 vaccine for their children which aligns with studies for Zika and chikungunya
vaccines in Brazil [46,47]. There are also consistent positive effects between having health
insurance and the quality of health life of parents which would indirectly apply to attentiveness
to their children's well-being by vaccination [48,49].

Although several factors above have an impact on the WTP of the parents, this study showed
an increase in parental age was associated with a lower WTP for a vaccine. This finding was
parallel to a previous study in Indonesia in which older participants were less willing to pay
compared to their younger counterparts for a dengue vaccine [50].

Several limitations of this study should be noted when generalizing the findings. First, these
studies included the possibility of bias among the participants selected from social media
platforms as reported previously [51]. This could produce sampling bias where the results were
less representative of individuals who are not active on social media or lack internet access.
Second, this study asked about the WTP based on a hypothetical vaccine with fever as the only
side effect. There could be other considerations of the vaccine profile, including specific
preferences for certain brands. Third, during the movement control order throughout the COVID-
19 pandemic, some parents lost their jobs, affecting monthly income, which may influenced their
set of priorities. Last, this study included cross-sectional data which cannot estimate causal
relationships. The bidding game approach may introduce bias.

Conclusion

The availability of COVID-19 vaccines for children presents an opportunity to vaccinate a larger
proportion of the population, thereby increasing herd immunity and preventing transmission
within children. However, parents’ low willingness to obtain or pay for a COVID-19 vaccine could
limit the distribution of the vaccine among children. This study found potential differences in
WTP by age and insurance status, therefore, implementing subsidies or free vaccinations is
considerable.
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