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I N TRODUC TION

Coronavirus disease 2019 (COVID- 19) is a global threat 
and has been crippling health systems worldwide. As of 

11 July 2021, the cumulative number of confirmed cases 
had reached approximately 185  million, with more than 
3.08  million deaths, and the majority of health care ser-
vices globally have been disrupted due to COVID- 19 [1– 3]. 
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Abstract
Objectives: The aim of this study was to assess acceptance of COVID- 19 vaccination 
and the willingness to pay (WTP) for it, and investigate associated factors among preg-
nant women in Vietnam.
Methods: Cross- sectional survey of pregnant women in two obstetric hospitals in Hanoi 
and Ca Mau provinces, Vietnam. Data on acceptance and WTP for COVID- 19, demo-
graphic characteristics, maternal characteristics, and risk perceptions toward COVID- 19 
were collected. Multivariate logistic and linear regression models were performed to 
identify factors associated with the acceptance and WTP for the vaccine.
Results: Of 651 pregnant women, 60.4% accepted to receive the vaccine, and 82.6% of 
the total pregnant women were willing to pay for a COVID- 19 vaccine with the mean 
amount of WTP of USD 15.2 (SD ± 27.4). The most common reason for refusing vaccina-
tion was “Worry about the safety of the vaccine” (66.9%) in Hanoi and “The preventive 
effect of COVID- 19 is low” (45.2%) in Ca Mau. A higher income, having children, self- 
perceived risk of COVID- 19 infection, and perceived risk to friends were associated with 
a higher likelihood of acceptance and WTP for the vaccine.
Conclusions: Implementing COVID- 19 vaccination and resource mobilisation among 
pregnant women in Vietnam is feasible, although communication programmes to im-
prove risk perception and awareness about vaccine should be developed for facilitating 
acceptance of the vaccine.
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Pregnant women are among vulnerable populations to the 
current pandemic given the associations with a higher rate 
of hospitalisations, mechanical ventilation, and death [4– 7]. 
Disruptions of essential health services for women and chil-
dren, including reproductive, maternal, newborn services 
due to the COVID- 19 pandemic, are increasingly threaten-
ing the health of pregnant women [3,8].

In the worldwide response to the pandemic, over 5000 
clinical trials to examine drug interventions’ safety and 
efficacy have been registered [9]. Yet, no specific thera-
peutics have been found to be highly effective in the treat-
ment of COVID- 19 [2]; thus, developing vaccines against 
COVID- 19 has been accelerated to mitigate the pandemic. 
As of 18 February 2021, at least seven vaccines had been 
officially launched for limited use in several countries, and 
over 60 vaccine candidates were undergoing clinical trials 
[10]. Successful universal vaccination is expected to pave 
the way to ending COVID- 19 if vaccine uptake is sufficient 
and variants are not too problematic. Thus, hesitancy in re-
ceiving the vaccines is a significant challenge in combating 
the pandemic. Vaccination strategies need to address issues 
regarding vaccine acceptance and affordability to reach 
high coverage. It is crucial to examine acceptance and will-
ingness to pay (WTP) for COVID- 19 vaccines as well as 
their associated determinants among different population 
groups. Assessment of acceptance and WTP for COVID- 19 
vaccines benefits organisations and pharmaceutical manu-
facturers in determining the potential market and pricing 
strategy for vaccines. Moreover, this evidence assists health 
care decision- makers in formulating optimal allocation 
and payment strategies among various groups.

Globally, pregnant women have not been listed in recom-
mended groups for receiving the first supply of COVID- 19 
vaccines [2,11]; primarily because pregnant and lactating 
women were excluded from clinical trials for COVID- 19 
vaccines. Thus, the safety and efficacy of the vaccines for 
this population and their foetuses remain unknown [12,13]. 
However, recent preliminary evidence shows that immu-
nity has been equivalently produced between pregnant and 
lactating women [13], and antibodies could be passed to 
the newborn when the mother got the vaccine before birth 
[14], suggesting that pregnant women are eligible for the 
vaccination. Currently, getting vaccinated for COVID- 19 
is a personal choice of pregnant women according to their 
preferences and their consideration of the benefits and draw-
backs of receiving vaccines. A systematic review showed that 
among pregnant individuals, vaccine uptake was influenced 
by healthcare professional recommendation, safety and effi-
cacy of vaccines, perceptions of vaccine utility, and the belief 
in the risk of infection [15].

Studies on acceptance and WTP for COVID- 19 vaccines 
have been scarce, and most of them have been conducted in 
the general population with hypothetical COVID- 19 vac-
cines [16– 19]. Three previous nationwide online studies in 
China showed a high demand for hypothetical COVID- 19 
vaccination of the general Chinese population with the 
amount willing to pay ranging from USD 28 to USD 149 
[20– 22]. In South America, WTP for vaccines in Chile and 

Ecuador was USD 184.72 and ranged from USD 76.9 to USD 
102.5 respectively [23,24]. A study in Indonesia reported a 
high rate of WTP for the COVID- 19 vaccine, with a mean 
WTP of USD 57.2 [16], while in Malaysia the mean WTP for 
COVID- 19 vaccine was USD 30.66 per dose [19]. However, 
evidence on the acceptance and WTP for COVID- 19 vaccine 
in pregnant women is insufficient, implying the need for 
further study to fulfil this knowledge gap.

As of 11 July 2021, Vietnam had undergone four waves 
of COVID- 19 pandemic with 28,470 confirmed cases and 
105 deaths recorded among approximately 96.5 million peo-
ple [25]. Although Vietnam has successfully implemented 
COVID- 19 prevention measures such as social distancing, 
contact tracing and face mask- wearing in the first three 
waves, these measures seem to be insufficient as the rate of 
infection in the community is increasing rapidly. During 
the fourth wave of the pandemic, the number of infections 
in Vietnam has been accelerating with 24,932 cases (87.6% 
of total cases) since 27 April 2021 due to the Delta variant 
[25]. So far, the Vietnamese healthcare system has not yet 
witnessed an acute shortage of hospital beds, healthcare 
staff, and other medical equipment [26]; however, with a sig-
nificant increase in the number of cases, and if mass vacci-
nation is not implemented to achieve herd immunity soon, 
Vietnam's health system may face collapse. The pandemic 
negatively affects people's lives and income, which may im-
pact on demand for and affordability of COVID- 19 vaccines 
[27]. Accelerating vaccination has become the top priority of 
the Vietnam Government to return to a “new normal life”.

Vietnam initiated a vaccination campaign with imported 
vaccines on 8 March 2021. Two other COVID- 19 vaccines de-
veloped by domestic manufacturers are undergoing phase II 
clinical trials and are expected to be introduced in late 2021 
or early 2022. However, vaccine supply remains a roadblock 
to Vietnam's national free vaccination programme. In antic-
ipation of a shortage amidst the pandemic, the Vietnamese 
government issued Resolution 21/NQ- CP, identifying eleven 
groups of individuals that will be prioritised for the free 
vaccines. At first, vaccine is administered freely to frontline 
health workers, the elderly, and those at high risk of exposure 
to COVID- 19. Vietnamese pregnant women are not priori-
tised to get vaccines at this phase. Due to insufficient financ-
ing sources and fiscal capacity, the Vietnamese government 
may be unable to fully subsidise vaccines for all populations 
in the long run. Therefore, in addition to providing free vac-
cines, the Government has proposed to deploy on- demand 
vaccination services to mobilise financial resources from 
the community [28]. Understanding the demand of different 
sub- populations, including pregnant women, is important to 
propose financial mechanisms and vaccination strategies to 
increase vaccination coverage. Our study was conducted to 
assess the acceptance of COVID- 19 vaccination and WTP 
for it among pregnant women in Vietnam. We also aimed 
to investigate factors associated with acceptance and WTP 
for COVID- 19 vaccines since they are vital for manufactur-
ers, organisations, and the government to effectively design 
vaccination programmes and pricing strategies for this vul-
nerable population.
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M ETHODS

Study setting and participants

This was a cross- sectional study on pregnant women from 
January to February 2021, at Hanoi Obstetrics & Gynecology 
Hospital, a central hospital located in the north of Vietnam, 
and Ca Mau Obstetrics & Pediatrics, a provincial hospital 
in the south of Vietnam. When potential participants vis-
ited the hospitals, well- trained researchers approached preg-
nant women, briefly informed them about the study, and 
requested participation. Eligibility criteria for participating 
were: (1) aged over 18 years; (2) being pregnant or had just 
given birth; (3) providing written informed consent to par-
ticipate. Twenty- four pregnant women were excluded from 
the recruitment process; they suffered from serious illnesses 
or could not answer the questionnaire (for instance, inability 
to read/write or having a cognitive impairment which might 
influence the ability for responding to questions). At the end 
of the data collection period, a total of 651 pregnant women 
had taken part. The protocol of this study was approved by 
the Ethical Review Board of Hanoi Obstetrics & Gynecology 
Hospital on 6 January 2021 (Code: 07 QĐ/PS- TTĐT CĐT).

Measurement and instrument

An online questionnaire on SurveyMonkey's platform was 
designed since it was time- saving, and no resources for data 
entry were needed. The survey link was sent to participants 
by the research team, and the participants answered the 
questionnaire via their smartphones or tablets. The research-
ers stayed in the same room with participants to answer 
their questions or clarify unclear terminology. The survey 
had four components: (1) socio- demographic information; 
(2) maternal characteristics; (3) affected by COVID- 19 pan-
demic; (4) willingness to receive and pay for COVID vaccine.

Outcome variables

The primary outcomes were the acceptance to receive the 
COVID- 19 vaccine, willingness to pay for the vaccine and 
the amount of money participants were willing to pay 
(hereby we named it “amount of WTP”). To measure the 
outcomes, we asked them the following questions: “Do you 
want to get a COVID- 19 vaccine?” and “Are you willing to 
pay for a COVID- 19 vaccine for yourself and your household 
members?” We asked this question because pregnant women 
might perceive that they were not eligible for the vaccination 
but they were willing to pay for other family members to be 
vaccinated. Those who answered “No” were asked to provide 
their reasons. Meanwhile, pregnant women answering “Yes” 
were then asked the amount of money they would be willing 
to pay for the COVID vaccination by asking “How much do 
you want to pay for a COVID vaccination?”. The price was 
converted to USD (USD 1 ~ VND 23.000).

Predictor variables

Demographic information

Social- demographic characteristics included in this study 
were: age; monthly household income; living area (urban, 
rural/mountain); education (high school and below, college, 
university/postgraduate); occupation (white- collar, blue- 
collar/farmer, unemployment, others); living arrangements 
(parents, parents in law, partner/children); health insurance 
status (none, social health insurance, private health insur-
ance, both types). People reported their living areas based 
on the administrative classification of the Vietnamese 
Government.

Maternal characteristics

Participants were asked to report the number of children 
in their family, number of pregnancies, number of comor-
bidities (e.g. diabetes, hypertension, or other diseases which 
pregnant women suffered from during the pregnancy), and 
ever having any complications in the period of pregnancy.

Effect of COVID- 19 epidemic during 
antenatal care

Fear of COVID- 19 scale (FCV- 19S) was used to assess preg-
nant women's fear of COVID- 19. Participants indicated their 
level of agreement with seven questions using a five- point 
Likert scale with 1  =  “Strongly disagree”, 2  =  “Disagree”, 
3  =  “Neutral”, 4  =  “Agree” and 5  =  “Strongly agree”. The 
scores were calculated by summing scores of all items, and 
the total score ranged from 7 to 35 with a higher score cor-
responding to a higher level of fear of COVID- 19 [29]. 
Cronbach's alpha of this instrument in this study was 0.87. 
Participants also rated the risk of COVID- 19 acquisition 
for themselves, their husband/partner, family members, 
friends, and colleagues by answering the question “How 
would you rate your risk of COVID- 19?” or “How would you 
rate your husband/family members’/friends/colleagues’ risk 
of COVID- 19?” The response options ranged from 0 = “No 
risk”, 1 = “Low risk”, 2 = “High risk”, 3 = “Very high risk”, 
4  =  “Unknow” and 5  =  “Not apply”. Participants also re-
ported the effect of COVID- 19 during antenatal care and 
childbirth (i.e. Childbirth before the COVID 19/Childbirth 
during COVID 19 but not being affected/being affected by 
COVID 19).

Data analysis

STATA version 16.0 was used to analyse the data. Chi- 
squared (χ2), Fisher's exact and Mann- Whitney tests were 
performed to examine the differences in acceptance of, 
WTP and maximum amount WTP for COVID- 19 vaccine 
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according to socio- demographic and maternal characteris-
tics and perceived risk of COVID- 19.

Multivariate logistic regression models were conducted 
to assess factors associated with acceptance (Yes = 1/No = 0, 
model 1) and willingness to pay (Yes = 1/No = 0, model 2) for 
the COVID- 19 vaccine. Regarding the maximum amount of 
WTP for the COVID- 19, due to its non- normal distribution, 
the data were transformed into logarithmic form. Factors 
associated with the amount they were WTP for COVID- 19 
vaccine were identified by using the multivariate linear re-
gression model in Model 3. Independent variables for three 
models included social- demographic characteristics (age, 
monthly household income, living area, education, occupa-
tion, person living with and health insurance status), ma-
ternal characteristic (number of children in their family, 
number of pregnancies, number of comorbidities, mater-
nity problems), effect of epidemic COVID- 19 during ante-
natal care (fear of COVID- 19, risk of COVID- 19). Variance 
Inflation Factor (VIF) analysis was performed to examine 
collinearity of the independent variables, with a value of 
10 being considered the threshold. In this study, we did not 
find any VIF values exceeding 10, suggesting no collinearity 
in our models. Forward stepwise selection strategies with a 
p- value below 0.2 of the log- likelihood tests had been used 
with the regression models to produce the adjusted models. 
A p- value below 0.05 was considered statistically significant.

R E SU LTS

Respondent's characteristics

Among 651 respondents, the majority were living in the 
urban area (66.4%) and living with husband and children 
(61.8%). Their mean age was 29.4  years (SD  =  5.0). 44.4% 
held a bachelor's degree or above and 47.2% were white- 
collar. A total of 67.8% of respondents had social health 

insurance. The average monthly household income was USD 
662.6 (SD  =  530.5). The monthly household income of in-
dividuals in Hanoi was USD 787.1 (SD  =  560.9), while the 
monthly household income of women in Ca Mau was USD 
296.2 (SD = 75.3). The difference was statistically significant 
(p < 0.05).

Respondents’ acceptance to and willingness to 
pay for COVID- 19 vaccine

Significant differences in willingness to receive COVID vac-
cine were observed between respondents in Hanoi and Ca 
Mau (p < 0.01), whereby 67.8% (95% CI = 63.2%– 71.6%) of 
women in Hanoi were willing to get the vaccine, whereas in 
Ca Mau only 39.9% (95% CI = 32.8%– 47.4%) were. The ma-
jority of respondents (82.6%, 95% CI = 79.5%– 85.4%) were 
willing to pay for the COVID vaccine with a mean amount 
of WTP of USD 15.2 (SD = 27.4, 95% CI = 13.1– 17.3); how-
ever, there were notable differences in WTP for the vaccine 
between Hanoi (mean  =  16.2  ±  31.5 USD, 95% CI  =  13.3– 
19.0) and Ca Mau (mean = 12.4 ± 8.5 USD, 95% CI = 11.1– 
13.7; p < 0.01) (Table 1). Figure 1 illustrates the cumulative 
percentage of women's willingness to pay for COVID vac-
cine. Less than 35% and 50% of participants were willing to 
pay 15.2 USD and 4.5 USD for the vaccine respectively.

Figure 2 shows the reason for unwillingness to pay and 
to receive the COVID- 19 vaccine. In terms of unwillingness 
to receive the vaccine, the most common reason among re-
spondents in Hanoi was “Worry about safety of the vaccine” 
(66.9%, 95% CI = 58.9%– 74.2%), while in Ca Mau, the most 
common reason was “The preventive effect of COVID- 19 
is low” (45.2%, 95% CI = 35.4%– 55.3%). The most common 
reason for not being willing to pay for the vaccine was “The 
COVID- 19 vaccine should be provided freely” in both study 
sites with 59.1% (95% CI = 48.5%– 69.2%) in Hanoi and 90.0% 
(95% CI = 68.3%– 98.8%) in Ca Mau (p < 0.05).

T A B L E  1  Acceptance and willingness to pay for COVID- 19 vaccine regarding study sites

Characteristics

Hanoi (n = 478) Ca Mau (n = 173) Total (n = 651)

p- Valuen (%) 95% CI n (%) 95% CI n (%) 95% CI

Acceptance to COVID- 19 vaccine

Yes 324 (67.8) 63.2– 71.6 69 (39.9) 32.8– 47.4 393 (60.4) 56.5– 64.1 <0.001

No 154 (32.2) 28.4– 36.8 104 (60.1) 52.6– 67.2 258 (39.6) 35.9– 43.5

Willingness to pay for COVID- 19 vaccine

Yes 385 (80.5) 77.0– 84.1 153 (88.4) 82.7– 92.4 538 (82.6) 79.5– 85.4 0.019

No 93 (19.5) 15.9– 23.0 20 (11.6) 7.6– 17.3 113 (17.4) 14.6– 20.5

Amount of willingness to pay

Mean (US$) 16.2 13.3– 19.0 12.4 11.1– 13.7 15.2 13.1– 17.3 <0.001

SD 31.5 8.5 27.4

Median (US$) 1.5 8.7 4.3

25th quartile (US$) 0.04 6.5 0.04

75th quartile (US$) 21.7 21.7 21.7
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Associated factors with acceptance to and 
willingness to pay for COVID- 19 vaccine

Regarding acceptance, pregnant women living in rural/
mountainous areas (48.4%), those with high school edu-
cation or below (51.6%), and those with private health 
insurance (31.5%) were more likely to refuse vaccination 
(p < 0.01, Table 2). White- collar workers were more likely 
to accept to be immunised (67.1%) and pay for the vaccine 
(87.3%) than other groups. Pregnant women living with 
husband and children were less likely to be willing to pay 
(92.2%) for the vaccine (p < 0.1). Those willing to be vac-
cinated and pay for it had significantly higher monthly 
household income than those not willing be vaccinated 
and to pay (p < 0.01).

Table 3 shows that multiparous women were more likely 
to be willing to pay for the vaccine (p  <  0.05). Otherwise, 
the differences in acceptance and willingness to pay for 
COVID- 19 were not significant across groups (p > 0.05).

Table 4 depicts that acceptance and willingness to pay 
for COVID- 19 vaccine were not related to the influence of 
COVID- 19 during antenatal care (p  >  0.05). However, the 
proportion of women accepting to be vaccinated was higher 
in those rating that self, husband/partner, family members, 
friends and colleagues were at risk of COVID- 19 infection 
than in women perceiving no risk (p < 0.01). The percentage 
of pregnant women being willing to pay for the vaccine were 
also significantly higher among those rating friends and col-
leagues at risk of COVID- 19 infection than those perceiving 
no risk (p < 0.05). Women who were not willing to pay had 

F I G U R E  1  Cumulative percentage of women's willingness to pay for COVID vaccine according to study sites
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significantly higher fear of COVID- 19 score than those who 
were willing to pay (p < 0.05).

Results of Multivariate logistic regression for acceptance 
of vaccination and WTP for COVID- 19, and Multivariate 
linear regression for the log of the amount of WTP are pre-
sented in Table 5. Living in Ca Mau province [Odds ratio 
(OR) = 0.32, 95% CI = (0.15; 0.69)], living with husband and 
children [OR = 0.5, 95% CI = (0.28; 0.9)], and having private 
health insurance [OR = 0.46, 95% CI = (0.26; 0.82)] were neg-
atively associated with the willingness to receive the vaccine. 
Meanwhile, respondents’ friends have risk of COVID- 19 
[OR = 2.85, 95% CI = (1.6; 5.07)] were positively associated 
with the willingness to receive.

Regarding factors associated with WTP, living in Ca 
Mau province [OR = 11.88, 95% CI = (2.57; 54.91)], having a 
child [OR = 1.83, 95% CI = (1.02; 3.3)] and perceiving them-
selves to be at higher risk of having COVID- 19 [OR = 3.17, 
95% CI = (1.23; 8.16)] or higher monthly household income 
[OR = 1.09, 95% CI = (1.02; 1.16)] were positively associated 
with WTP for COVID- 19 vaccine. Blue- collar workers/

Farmers or other occupations were less willing to pay for 
vaccine than white- collar workers by a factor of 0.30– 0.41.

Regarding the maximum amount of WTP, respondents 
living in Ca Mau [Coefficient (Coef.) = 1.28, 95% CI = (0.45; 
2.11)] were willing to pay 128% more for the vaccine than those 
in Hanoi. Having a child [Coef. = 0.57, 95% CI = (0.06; 1.08)] or 
friends at risk of COVID- 19 [Coef. = 1.57, 95% CI = (0.04; 3.09)] 
were also positively related to the amount of WTP. Participants 
who were more fearful of COVID- 19 than the mean will pay 
1% less for the vaccine [Coef. = −0.10, 95% CI = (−0.16; −0.04)]; 
and those whose colleagues were not at risk of COVID- 19 were 
willing to pay less for the vaccine than those whose colleagues 
were at risk [Coef. = −1.44, 95% CI = (−2.84; −0.05)] (Table 5).

DISCUSSION

This study highlights a high acceptance rate, a significant 
percentage of pregnant women WTP and at a moderate 
price for the COVID- 19 vaccine. Moreover, our regression 

F I G U R E  2  Bivariate analysis in reasons refusing to pay for and receive COVID- 19 vaccine by study sites. Note: *p < 0.05
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models indicated factors associated with acceptance of the 
COVID- 19 vaccine, WTP and amount of WTP for the vac-
cine with respect to socioeconomic characteristics, history of 
maternity care, perceived fear and risk of having COVID- 19. 
Our results might contribute as a reliable source for pricing 
strategy and planning vaccination programme purposes.

We found that 60.4% of respondents were willing to re-
ceive the COVID- 19 vaccine; that percentage might reach 
the herd immunity threshold based on the transmissibility of 
COVID- 19 [16]. This finding was relatively similar to the will-
ingness to obtain influenza vaccination among Vietnamese 
women of reproductive age (64.3%) [30]. However, compared 
to previous studies on acceptance of the COVID- 19 vaccine, 

our finding was lower than those of general population- 
based studies in Indonesia (from 67% to 93.3% according 
to different COVID- 19 vaccine effectiveness scenarios) [31], 
China (77.4%) [21] and Ecuador (97%) [24]. There are two 
possible explanations for these discrepancies. First, within 
the context of Vietnam, strict adherence to precautions ef-
fectively mitigates virus transmission, leading to a moderate 
impact of the pandemic on the Vietnamese people's health 
and health system [26,32]. Vaccination to end the pandemic 
in Vietnam might not be expected as much as in countries 
that are hard- hit by the pandemic such as Indonesia, China 
and Ecuador. Second, safety and efficacy of the available vac-
cines were less certain for pregnant women than the general 

T A B L E  2  Acceptance and willingness to pay for COVID- 19 vaccine regarding sociodemographic characteristics

Characteristics Total

Acceptance of vaccination Willingness to pay for vaccine

Yes No

OR (95% CI)

Yes No

OR (95% CI)n (%) n (%) n (%) n (%)

Total 651 393 (60.4) 258 (39.6) 538 (82.6) 113 (17.4)

Living location

Urban 432 287 (66.4) 145 (33.6) 1 358 (82.9) 74 (17.1) 1

Rural/mountain 219 106 (48.4) 113 (51.6) 0.47* (0.34– 0.66) 180 (82.2) 39 (17.8) 0.95 (0.62– 1.46)

Education

High school and below 246 127 (51.6) 119 (48.4) 1 198 (80.5) 48 (19.5) 1

College 115 78 (67.8) 37 (32.2) 1.98* (1.24– 3.14) 92 (80.0) 23 (20.0) 0.97 (0.56– 1.69)

University or above 288 188 (65.3) 100 (34.7) 1.76* (1.24– 2.50) 246 (85.4) 42 (14.6) 1.42 (0.90– 2.24)

Occupation

White- collar 307 206 (67.1) 101 (32.9) 1 268 (87.3) 39 (12.7) 1

Blue- collar/farmer 87 45 (51.7) 42 (48.3) 0.53* (0.32– 0.85) 65 (74.7) 22 (25.3) 0.43* (0.24– 0.77)

Unemployment 173 92 (53.2) 81 (46.8) 0.56* (0.38– 0.82) 142 (82.1) 31 (17.9) 0.67 (0.40– 1.11)

Others 84 50 (59.5) 34 (40.5) 0.74 (0.45– 1.21) 63 (75.0) 21 (25.0) 0.42* (0.23– 0.75)

Living with parents

No 598 365 (61.0) 233 (39.0) 1 490 (81.9) 108 (18.1) 1

Yes 51 28 (54.9) 23 (45.1) 0.78 (0.44– 1.38) 47 (92.2) 4 (7.8) 2.59 (0.91– 7.34)

Living with parents in law

No 386 240 (62.2) 146 (37.8) 1 314 (81.4) 72 (18.7) 1

Yes 263 153 (38.9) 110 (43.0) 0.85 (0.61– 1.17) 223 (84.8) 40 (15.2) 1.28 (0.84– 1.95)

Living with husband and/or children

No 248 144 (58.1) 104 (41.9) 1 219 (88.3) 29 (11.7) 1

Yes 401 249 (62.1) 152 (37.9) 1.18 (0.86– 1.63) 318 (79.3) 83 (20.7) 0.51 (0.32– 0.80)

Health insurance

Do not have 24 17 (70.8) 7 (29.2) 1 20 (83.3) 4 (16.7) 1

Social health insurance 385 264 (68.6) 121 (31.4) 0.90 (0.36– 2.22) 313 (81.3) 72 (18.7) 0.87 (0.29– 2.62)

Private health insurance 127 40 (31.5) 87 (68.5) 0.19* (0.07– 0.49) 115 (90.6) 12 (9.4) 1.92 (0.56– 6.54)

Both types 32 20 (62.5) 12 (37.5) 0.69 (0.22– 2.13) 27 (84.4) 5 (15.6) 1.08 (0.26– 4.54)

Mean (SD) Mean (SD) p- Value Mean (SD) Mean (SD) p- Value

Age (unit: year) 651 29.3 (4.9) 29.6 (5.3) 0.99 (0.96– 1.02) 29.3 (5.0) 29.6 (5.4) 0.99 (0.95– 1.03)

Monthly household income 
(unit: hundred USD)

651 7.0 (5.4) 6.0 (5.0) 1.04* (1.00– 1.07) 6.8 (5.5) 5.6 (4.2) 1.06* (1.01– 1.12)

*p < 0.05.
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population since clinical trials of available COVID- 19 vac-
cines excluded this vulnerable group [12]. Indeed, our data 
also disclosed primary reasons for unwillingness to receive 
COVID- 19 vaccines among our respondents were concerns 
about the side effects and the safety of COVID- 19 vaccines.

The vast majority of respondents were willing to pay for 
the COVID- 19 vaccine (82.6%) with a mean WTP of USD 
15.2 per dose or USD 30.3 for a two- dose regime. That 
amount was over 1.7 times higher than the mean WTP for 
flu vaccine among Vietnamese women of childbearing 
age (USD 8.5) [30], reflecting a greater perceived benefit of 
health gained from preventing COVID- 19 than seasonal flu. 
However, our result was significantly lower than the amount 
of WTP for the COVID- 19 vaccines in previous studies con-
ducted in Indonesia (USD 57.2) [16], Malaysia (USD 30.66) 
[19], China (ranging from USD 28 to USD 149) [20– 22], and 
Ecuador (up to USD 102.5) [24]. Besides the perception of the 
risk and severity of the disease, which varied across countries, 
we suppose another possible reason was that our study was 
performed when several COVID- 19 vaccines were officially 
launched to market and information on prices of those vac-
cines were available while previous studies were conducted 
with hypothetical COVID- 19 vaccines. The amount of WTP 
for the vaccine in this study was, therefore, close to the prices 
of available vaccines in the market. However, the rate of will-
ingness to pay (82.6%) was higher than the vaccination ac-
ceptance rate (60.4%), perhaps because women might not be 
willing to get vaccinated, but might be willing to pay for other 
people (e.g. husband, child or parents) to be vaccinated.

Our study echoed previous findings when showing that 
higher income was associated with a higher likelihood of 
willingness to pay for vaccine [16,20,23,33]. We also found 

that white- collar workers (or office workers) were more 
likely to pay for the vaccine than pregnant women with 
other jobs such as blue- collar workers or others, which 
might be because white- collar jobs generate higher income. 
Interestingly, pregnant women in Ca Mau in the south were 
less likely to receive the vaccine but more likely to pay for 
the vaccine than women in Hanoi in the north. Women in 
Ca Mau had a lower level of education than those in Hanoi; 
hence, it may be more difficult for them to accept a new pub-
lic good such as vaccines [34] whose efficacy and safety in 
pregnant women were uncertain [12]. However, regarding 
WTP for the vaccine, the reason might be related to the cul-
tural differences: northern people are cautious when paying 
for any goods, especially for one that is not already on the 
market, southerners are more open to paying for a commod-
ity. This result suggested the importance of contextualisa-
tion when developing strategies for resource mobilisation for 
the COVID- 19 vaccine.

Self- perceived risk of COVID- 19 was related to willing-
ness to pay for the vaccine. This result is similar to a previous 
study where perceived risk or susceptibility was associated 
with acceptance and willingness to pay for the COVID- 19 
vaccine [16,31]. In addition, we found that women who per-
ceived the risk of COVID- 19 in their friends were more likely 
to receive the vaccine and pay more for vaccine than oth-
ers. This could be explained by the fact that they could not 
control the risks of their friends; and with that uncertainty, 
they were willing to get vaccinated, which could help them 
prevent the risk from their friends. Meanwhile, those per-
ceiving risk of COVID- 19 in their colleagues showed a lower 
amount they were WTP for vaccination. We observed that in 
this case, pregnant women were more likely to transfer the 

T A B L E  3  Acceptance and willingness to pay for COVID- 19 vaccine regarding maternal characteristics

Characteristics Total

Acceptance of vaccination Willingness to pay

Yes No

OR (95% CI)

Yes No

OR (95% CI)n (%) n (%) n (%) n (%)

Number of children in the family

None 164 99 (60.4) 65 (39.6) 1 137 (83.5) 27 (16.5) 1

One child 290 163 (56.2) 127 (43.8) 0.84 (0.57– 1.24) 244 (84.1) 46 (15.9) 1.05 (0.62– 1.76)

Two children or more 191 128 (67.0) 63 (33.0) 1.33 (0.86– 2.06) 152 (79.6) 39 (20.4) 0.77 (0.45– 1.32)

Number of pregnancies

Once 272 159 (58.5) 113 (41.5) 1 236 (86.8) 36 (13.2) 1

Twice 268 156 (58.2) 112 (41.8) 0.99 (0.70– 1.39) 218 (81.3) 50 (18.9) 0.67 (0.42– 1.06)

Three times and more 106 73 (68.9) 33 (31.1) 1.57 (0.98– 2.53) 80 (75.5) 26 (24.5) 0.47* (0.27– 0.83)

Ever having complications of pregnancy

No 498 294 (59.0) 204 (41.0) 1 412 (82.7) 86 (17.3) 1

Yes 149 96 (64.4) 53 (35.6) 1.26 (0.86– 1.84) 123 (82.6) 26 (17.5) 0.99 (0.61– 1.60)

Number of comorbidities

None 415 241 (58.1) 174 (41.9) 1 347 (83.6) 68 (16.4) 1

One comorbidity 138 90 (265.2) 48 (34.8) 1.35 (0.91– 2.02) 115 (83.3) 23 (16.7) 0.98 (0.58– 1.64)

Two comorbidities or more 60 37 (61.7) 23 (38.3) 1.16 (0.67– 2.02) 51 (85.0) 9 (15.0) 1.11 (0.52– 2.36)

*p<0.05.
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responsibility of vaccine payment to their employers because 
they believed that the employers should demonstrate respon-
sibility for the care and prevention of COVID- 19 infection to 
employees. Notably, in our result, a higher level of fear was 
associated with a lower amount of WTP, which could be be-
cause people with greater fear also have greater doubts about 
vaccine efficacy and safety, and in turn, had a lower amount 
of WTP for the vaccine.

Several implications would be proposed according to our 
findings. First, a vaccine safety communication plan should 
be developed to reassure pregnant women about the safety 
of available vaccines to increase their likelihood of willing 
to receive the vaccine. Second, as the most common rea-
son for unwillingness to pay for COVID- 19 vaccine of rural 
and mountainous respondents was a financial hardship, the 
government should grant subsidies to them to increase vac-
cine coverage. Moreover, domestic subsidies should also be 

considered to provide free- of- charge vaccine for low- income 
groups while allowing people with high- come accessing vac-
cine via the private sector. Third, the policymakers could 
consider contextual factors when implementing COVID- 19 
vaccination programmes given the socio- cultural differ-
ences across regions in Vietnam.

Several limitations of this study should be noted. First, 
the convenient sampling technique in this study could pro-
duce sampling bias; thus one should be cautious when gen-
eralising our findings to other settings. Second, because our 
study asked the WTP of pregnant women for a hypothetical 
vaccine, the WTP might be lower or higher for the actual 
vaccine. Third, the cross- sectional design limited our capac-
ity to establish causal relationships between WTP and asso-
ciated factors. Finally, our results limited only in pregnant 
women; thus, our findings could not be used to generalise to 
other women's groups.

T A B L E  4  Acceptance and willingness to pay for COVID- 19 vaccine regarding COVID- 19 related characteristics

Characteristics Total

Acceptance of vaccination Willingness to pay

Yes No

OR (95% CI)

Yes No

OR (95% CI)n (%) n (%) n (%) n (%)

Being affected by COVID- 19 during antenatal care

Childbirth before the COVID 19 57 29 (50.9) 28 (49.1) 1 48 (84.2) 9 (15.8) 1

Childbirth during COVID 19 but 
not being affected

523 316 (60.4) 207 (39.6) 1.47 (0.85– 2.55) 434 (83.0) 89 (17.0) 0.91 (0.43– 1.93)

Being affected by COVID 19 66 45 (68.2) 21 (31.8) 2.11* (1.02– 4.40) 51 (77.3) 15 (22.7) 0.60 (0.24– 1.48)

Self- perceived risk of COVID- 19

No 259 120 (46.3) 139 (53.7) 1 215 (83.0) 44 (17.0) 1

Unknown 75 51 (68.0) 24 (32.0) 2.44* (1.42– 4.20) 59 (78.7) 16 (21.3) 0.77 (0.41– 1.46)

Yes 316 222 (70.3) 94 (29.7) 2.71* (1.93– 3.82) 264 (83.5) 52 (16.5) 1.06 (0.69– 1.65)

Risk of husband in COVID- 19 acquisition

No 247 113 (45.8) 134 (54.2) 1 210 (85.0) 37 (15.0) 1

Unknown 63 40 (63.5) 23 (36.5) 2.04* (1.16– 3.62) 47 (74.6) 16 (25.4) 0.53 (0.27– 1.03)

Yes 338 239 (61.0) 99 (38.7) 2.84* (2.01– 4.00) 280 (82.8) 58 (17.2) 0.87 (0.56– 1.37)

Risk of family members in COVID- 19 acquisition

No 247 113 (45.8) 134 (54.3) 1 208 (84.2) 39 (15.8) 1

Unknown 65 43 (66.2) 22 (33.9) 2.30* (1.30– 4.07) 50 (76.9) 15 (23.1) 0.64 (0.33– 1.25)

Yes 337 237 (70.3) 100 (29.7) 2.79* (1.98– 3.92) 280 (83.1) 57 (16.9) 0.94 (0.61– 1.47)

Risk of friends in COVID- 19 acquisition

No 126 36 (28.6) 90 (71.4) 1 112 (88.9) 14 (11.1) 1

Unknown 189 119 (63.0) 70 (37.0) 4.14* (2.55– 6.71) 147 (77.8) 42 (22.2) 0.47* (0.25– 0.89)

Yes 334 237 (71.0) 97 (29.0) 5.94* (3.79– 9.32) 278 (83.2) 56 (16.7) 0.66 (0.36– 1.22)

Risk of colleagues in COVID- 19 acquisition

No 133 42 (31.6) 91 (68.4) 1 118 (88.7) 15 (11.3) 1

Unknown 188 118 (62.8) 70 (37.2) 3.57* (2.23– 5.70) 145 (77.1) 43 (22.9) 0.46* (0.25– 0.85)

Yes 327 231 (70.6) 96 (29.4) 5.09* (3.30– 7.86) 273 (83.5) 54 (16.5) 0.69 (0.38– 1.25)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Fear of COVID- 19 651 21.2 (4.5) 21.1 (4.0) 1.00 (0.97– 1.04) 21.0 (4.2) 21.9 (4.6) 0.95 (0.91– 1.00)

*p < 0.05.
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C ONC LUSION
Among pregnant women in Vietnam the willingness to re-
ceive and pay for COVID- 19 vaccine is high, suggesting that 

implementing vaccination for them is feasible. However, 
WTP should not be a barrier to quick and effective rollout 
of COVID- 19 vaccination programmes. For individuals who 
already show vaccine hesitancy, payment for COVID- 19 
vaccines may cause another barrier to adequate coverage. 
Contextualised communication programmes to improve risk 
perception and awareness about vaccine safety and efficacy 
should be developed to facilitate acceptance of the vaccine.

T A B L E  5  Results of multivariate logistic regression for acceptance of vaccination and WTP for COVID- 19, and Multivariate linear regression for the 
log of the amount of WTP

Characteristics

Acceptance of vaccination
WTP for COVID- 19 
vaccine Log of the amount of WTP

OR 95% CI OR 95% CI Coef. 95% CI

Individual characteristic

Province (Ca Mau vs. Hanoi- ref) 0.32** 0.15; 0.69 11.88** 2.57; 54.91 1.28** 0.45; 2.11

Occupation (vs. white- collar- ref)

Blue- collar/farmer 0.30** 0.14; 0.65

Others 0.41* 0.21; 0.81

Living with

Parents in law (yes vs. no- ref) 0.67 0.39; 1.15

Husband and/or children (yes vs. no- ref) 0.50* 0.28; 0.90 0.52* 0.28; 0.95

Monthly income (hundred USD) 1.09* 1.02; 1.16

Health insurance (vs. none)

Private health insurance 0.46** 0.26; 0.82

Both 2 types 0.51 0.22; 1.19 0.95 −0.21; 2.12

Maternal characteristics

Number of children in the family (vs. none)

One child 0.67 0.44; 1.01 1.83* 1.02; 3.30 0.57* 0.06; 1.08

Ever having complications (yes vs. no- ref) 0.57 −0.02; 1.15

Number of pregnancies (vs. once)

Twice 0.62 0.35; 1.09

Number of comorbidities (vs. none)

One comorbidity 0.43 −0.16; 1.02

COVID 19 pandemic

Fear of COVID- 19 (per score) −0.10** −0.16; −0.04

Risk of COVID 19

Self- perceived risk of COVID- 19 (vs. no risk)

Have risk 3.17* 1.23; 8.16

Husband/partner had risk of COVID- 19 (vs. no)

Yes 0.40 0.15; 1.10

Friends had risk of COVID- 19 (vs. no)

Unknown 3.38** 1.72; 6.66 1.10* 0.26; 1.94

Yes 2.85** 1.60; 5.07 1.57* 0.04; 3.09

Colleagues had risk of COVID 19 (vs. no)

Yes −1.44* −2.84; −0.05

Pseudo- R2/adjusted R2 0.1387 0.1211 0.0889

Akaike information criterion (AIC) 572.03 376.68 1935.13

Bayesian information criterion (BIC) 613.76 418.41 1975.24

**p < 0.01; *p < 0.05.
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