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Abstract

Background Hepatitis B virus (HBV) vaccination in Vietnamese adults remains low and unequally distributed.
We conducted a study on HBV-naive adults living in Ho Chi Minh City, Viet Nam, to determine barriers associated
with HBV vaccination uptake after removing the financial barrier by providing free coupons for HBV vaccination.

Methods After being screened for HBsAg, anti-HBs, and anti-HBc, 284 HBV-naive study participants aged 18

and over (i.e, negative for HBsAg, anti-HBs, and anti-HBc total) were provided free 3-dose HBV vaccine coupons.
Next, study participants'receipt of 1st, 2nd, and 3rd doses of HBV vaccine was documented at a pre-specified study
healthcare facility, where HBV vaccines were distributed at no cost to the participants. Upon study entry, partici-
pants answered questionnaires on sociodemographics, knowledge of HBV and HBV vaccination, and related social
and behavioral factors. The proportions of three doses of HBV vaccine uptake and their confidence intervals were
analyzed. Associations of HBV vaccine initiation with exposures at study entry were evaluated using modified Poisson
regression.

Results 98.9% (281 of 284) of study participants had complete data and were included in the analysis. The propor-
tion of participants obtaining the 1st, 2nd, and 3rd doses of HBV vaccine was 11.7% (95% Confidence Interval [95% Cl]
8.0-15.5%), 10.7% (95%Cl 7.1-14.3%), and 8.9% (95%Cl 5.6-12.2%), respectively. On the other hand, participants were
more likely to initiate the 1st dose if they had adequate knowledge of transmission (adjusted relative risk [aRR]=2.58,
95% Cl 1.12-5.92), adequate knowledge of severity (aRR=6.75, 95%Cl 3.38-13.48), and annual health-checking seek-
ing behavior (@RR=2.04, 95%Cl 1.07-3.87).

Conclusion We documented a low HBV vaccination uptake despite incentivization. However, increased vaccine
initiation was associated with better HBV knowledge and annual health check-up adherence. When considering
expanding HBV vaccination to the general adult population, we should appreciate that HBV knowledge is an inde-
pendent predictor of vaccine uptake.
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Background

Hepatitis B virus (HBV) infection causes liver cirrho-
sis, liver failure, liver cancer, and death. Up to 40% of
persons living with chronic HBV infection progress to
liver cancer during their lifetime [1]. Globally, chronic
HBYV infection affects 296 million people and contrib-
utes to 820,000 deaths yearly [2]. The Western Pacific
region is considered as an intermediate HBV-endemic
region by World Health Organization (WHO), with an
estimated prevalence of 7.1% (6.3-7.9%) [3]. Viet Nam,
a lower-middle-income country (LMIC) in the West-
ern Pacific region, has a population of 97 million and
an estimated HBV prevalence of 7-8% [4]. Since 2018,
HBV has been the most common etiology of liver can-
cer in Viet Nam [5, 6].

Childhood vaccination for HBV is cost-effective and
the best strategy to prevent new HBV infections and
thus liver cancer. The HBV vaccine is the first “anti-
cancer” vaccine approved the United States (US) Food
and Drug Administration because it prevents new HBV
infection, thereby preventing liver cancer caused by
HBV. In Viet Nam, the HBV vaccine was introduced
to the national Expanded Program on Immunization
(EPI) in 2003 and has significantly reduced HBV infec-
tions among infants born after the EPI program roll-
out [7]. HBV vaccine coverage in infants was reported
to achieve the WHO target in 2020, including 90% for
three doses and 50% for birth doses in the country [8].

By contrast, adult HBV vaccination is only recom-
mended in high-risk populations (e.g., IV drug users,
health care workers, sex workers) by Viet Nam’s Ministry
of Health [9]. As a result, in Viet Nam, the coverage for
adult HBV vaccination is low for those born before the
national EPI implementation for childhood HBV vaccina-
tion [10]. Approximately only 18.7% of Ho Chi Minh City
(HCMC) adults (i.e., 18 years or older) had serological
evidence of HBV vaccination, and 37.7% were susceptible
to HBV infection [10]. Furthermore, the distribution of
HBV vaccine coverage among the adults in HCMC was
unequal by geographical areas, socioeconomic statuses,
and HBV educational levels [10].

In 2016, the World Health Assembly passed the Global
Health Sector Strategy on Viral Hepatitis, which consists
of a 90% reduction in new infections as a significant tar-
get for HBV elimination [11]. In 2022, the US Centers for
Disease Control and Prevention (CDC) expanded its rec-
ommendation for HBV vaccination to include all adults
ages 19-59 as a step toward global HBV elimination [12].

To promote a national dialogue towards an expanded
HBYV vaccination policy, reduction of new HBV infec-
tions, and hepatitis B elimination in Viet Nam and poten-
tially in other LMICs, we examined the barrier(s) to
adulthood HBV vaccination through an incentive-driven
program for unimmunized or under-immunized individ-
uals. Specifically, we (1) assessed the proportions of HBV
vaccine uptake among HBV-naive persons after provid-
ing them with free coupons for a 3-shot HBV vaccine
series, and (2) examined factors associated with HBV
vaccine initiation rates in the same population.

Materials and methods
Study design and intervention
This study belongs to the first wave of a comprehensive
HBV screening and access-to-care program involving
20,000 adults representing the population of HCMC con-
ducted during 2016-2020.(i.e., Conquering Hepatitis vla
Hepatitis Elimination or CHIME). The detailed CHIME
study method was described elsewhere [13, 14]. In
brief, from a multi-stage clustered study using the prob-
ability proportional to size approach, seven communes
were selected from a total of 25 designated sites for the
first wave. Two neighborhoods from each of the seven
selected communes were randomly enrolled in a sero-
survey. Invitations were sent to 200 adults for each com-
mune. A total of 1,099 of the 1,400 invited participants
(response rate of 78.5%) reported to the screening sites
(i.e., commune’s health clinics), answered the Knowledge
Attitude and Practice (KAP) questionnaires, and agreed
to phlebotomy. Each participant was screened for HBV
seromarkers using Roche Diagnostics’ Elecsys® HBsAg
II, anti-HBs II, and anti-HBc II and analyzed using the
Cobas® e 801 system [15-17]. Of 1,099 participants,
1,008 (91.7%) completed KAP questionnaires and phle-
botomy. Two to four weeks after screening, the results
were returned to participants in a sealed envelope. For
the screening results, of 1,008 participants, 284 (28.2%)
were HBV-naive with HBsAg (-), anti-HBs Ab <10mIU/
mL, and anti-HBc total Ab (-), thus, susceptible to HBV
infection. The difference in characteristics of this study’s
interest between HBV naive and other HBV status groups
is presented in Appendix Table 1. The first wave was con-
ducted between June 2016 to December 2017. The sche-
matic participant flow is presented in Fig. 1.

The 284 HBV naive participants (HBsAg (-), anti-HBs
Ab < 10mIU/mL, and anti-HBc total Ab (-)) were eligible
to be recruited in this study. They received coupons for
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Fig. 1 The participant flow and follow-up. Area in gray indicates this current study

a free three-shot series of HBV vaccination at the Medic
Medical Center (MMC). We followed up on vaccination
coupon usage at MMC for up to one year after returning
the screening results to participants. The MMC is located
in District 10 — a central district in Ho Chi Minh City
(Figure 2, Red Star). Engerix B® was the vaccine of choice
to provide to all participants. We selected MMC because
we have established a long-term working relationship
with the medical center.

Variable measurements

The primary outcome is HBV vaccination uptake, repre-
sented by the coupon used for the 1st, 2nd, or 3rd shot
and recorded monthly by the study team using the MMC
information system. The time to vaccine uptake was also
documented. Participants were followed for up to one
year after receiving the free vaccine coupons.

Demographics and socioeconomic statuses (SES)

Demographic information was collected via a question-
naire, including age, gender, ethnicity, marital status, edu-
cational attainment, area of residence, and income level.
Age was regrouped as 18-30, 31-40, 41-50, and over 50
years old. Ethnic groups other than the Kinh, represent-
ing 95% of Vietnamese ethnicities, were labeled “Others”
Areas of residence were dichotomized based on their
geographical distance to MMC into under 8 kilometers
and 8 kilometers and above. We chose 8km as the average

traveling distance from the participant’s residence to the
MMC based on calculating the mean distance from the
seven communes participating in this study to the MMC
(Appendix Table 2).

Knowledge of HBV and HBV vaccination
The self-administered questionnaires developed on
Vietnamese American populations with good construct
validity [18] were adapted to document participants’
knowledge of HBV’s transmission routes, severity, and
HBYV vaccination. Participants’ responses to each ques-
tion were assigned 1 point if correct (see the question-
naire and scoring system in the Appendix); otherwise,
0 points. Total scores were calculated based on 7 items
for knowledge of transmission routes, 4 for knowledge
of severity, and 4 for knowledge of vaccination. The face
validity of the Vietnamese questionnaires was considered
acceptable by the research team’s hepatologists, epidemi-
ologists, social scientists, and some of the participants.
Knowledge of seven potential transmission routes
of HBV was determined by the responses to: “Do you
think that one can get viral hepatitis B by [provided
behavior]?”. The provided behaviors included sharing a
cigarette, sharing food or eating utensils, sharing a tooth-
brush, coughing or sneezing, sexual intercourse, sharing
or using used needles, and childbirth. Knowledge of the
severity of HBV was assessed with four questions: “Do
you think patients with viral hepatitis B can [provided
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Fig. 2 Map of Viet Nam and the zoomed-in Ho Chi Minh City. In Ho Chi Minh City, districts in slight gray were participants'reported residence.

District 10 is where Medic Medical Center is located and marked with a red s
Vap; D.PN stands for District Phu Nhuan

information]?” The provided information included being
infected for life, developing liver cancer, and dying of
HBYV, cannot be treated. Knowledge of HBV vaccination
was assessed with four questions: “Do you think HBV
vaccine is/can [provided characteristics]?”. The provided
characteristics included being effective in preventing
HBV, causing adverse events, being safe, and knowing
where to get HBV vaccination.

Social and behavioral factors

Participants reported to the questions “Have you had a
health check-up in the past 12 months?’, “Have you ever
got HBV vaccination?’, “Have your family members been
infected with viral hepatitis?”’ The options included Yes,
No, and Don’t Know.

Statistical methods
The proportions of vaccine uptake and their Wald-typed
confidence intervals were estimated for the 1%, 2°4, and

tar. Abbreviation: D.8 and D.Go Vap stand for District 8 and District Go

3 doses. Also, the number of days from receiving cou-
pons until the 1%, 2%, and 3™ doses was evaluated in
medians and interquartile ranges. Bivariate differences
were statistically tested with a t-test or rank sum test
(between continuous variables) or Chi? or Fisher’s exact
test (between categorical variables) where applicable.

Using modified Poisson regression with sandwich esti-
mation, we modelled factors associated with HBV vac-
cine initiation rates because the 1*-dose vaccination rates
were > 10% [19]. The purposeful selection of potential
confounders (i.e., demographic variables) for multiple
adjustments were based on an a priori conceptual frame-
work [20]. Model-wise deletion was used to handle miss-
ing data.

The significance level for all hypothesis testing is set at
0.05. The precision and power analysis were presented
in the Appendix. All data analyses were done in the R
program (v.4.2.2) and RStudio (v.2023.03.0); packages
in use included “tidyverse” (v.1.3.2) for data wrangling,
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“Imtest” (v.0.9-38) and “sandwich” (v.3.0-0) for modified
Poisson regression, and “gtsummary” (v.1.4.0) for data
presentation.

Results

Study participant characteristics

Among 284 people susceptible to HBV infection receiv-
ing free HBV vaccination coupons, 281 were eligible for
analysis (98.9%). Table 1 presents the characteristics of
the participants in terms of demographics, socioeco-
nomic statuses, and social and behavioral factors. Over-
all, most patients were less than 40 years old, with 35.2%
within the 18-30 age group. More women than men
received coupons. Forty-two percent finished second-
ary school or lower, whereas 92% had a monthly income
below $307.00 USD (roughly 7 million Viet Nam Dong
as of 2022). Additionally, 43.8% of the study participants
lived more than 8 kilometers from MMC. Living far from
the vaccination site was significantly associated with a
lower proportion of 1% dose initiation.

Distributions of and associations of knowledge and
social and behavioral factors with the initiation of the
1% dose of HBV vaccine were also presented in Table 1.
32%, 49.1%, and 25.3% of the participants had inadequate
knowledge (scored 0) of transmission, severity, and HBV
vaccination, respectively. 42.8% had visited doctors for
health check-up(s) in the past 12 months. Among 15 par-
ticipants who reported receiving HBV vaccination before
study entry, only one (6.7%) initiated the first dose of the
HBV vaccination series, whereas 12.1% of those who
reported “No/Don’t know” on the HBV vaccination his-
tory began the first dose.

HBV vaccine uptake and associated factors with HBV
vaccine uptake

The cascade of vaccine uptake is shown in Figure 3. Of
the 281 participants, 11.7% (95% Confidence Interval
[95%CI] 8.0-15.5%) received their 1°* HBV vaccine dose
after a median of 47 days (interquartile range [IQR]
17-86 days) upon receipt of screening results. Also, 8.9%
(95%CI 5.6-12.2%) achieved series completion since the
2" dose after a median of 151 days (IQR 151-153 days),
which accounted for 76.1% (25 of 33) of those who initi-
ated the first dose.

Table 2 presents the relationship between the knowl-
edge and socio-behavioral factors with the initiation of
the first dose of the HBV vaccination. After modeling
adjustments, people with adequate knowledge of HBV
transmission and adequate knowledge of HBV sever-
ity were 2.58 times (95%CI 1.12-5.92) and 6.75 times
(95%CI 3.38-13.48) more likely to initiate the 1** dose of
HBV vaccination. Also, the adjusted relative risk of 1%
dose initiation was 2.04 (95%CI 1.07-3.87) for those who
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had their health checked in the past year. No significant
associations were observed for knowledge of HBV vacci-
nation, personal HBV vaccination history, and family his-
tory of HBV. Cronbach’s alpha of three sets of knowledge
questions were presented in the Appendix Table 3. Also,
associations for each question item on knowledge were
shown in the Appendix Table 4.

Discussion

In this study, we found two significant findings. Firstly,
one year after receiving the screening results and cou-
pons for free vaccination, the proportion of study partici-
pants obtaining the 1%, 2", and 3" dose of HBV vaccine
were 11.7% (95%CI 8.0-15.5%), 10.7% (95%CI 7.1-14.3%),
and 8.9% (95%CI 5.6-12.2%), respectively. Secondly,
knowledge of HBV transmission and severity and health-
checking seeking behaviors in the past year were signifi-
cantly associated with initiating the 1% dose of the HBV
vaccination series. To our knowledge, this study was the
first in Viet Nam to distribute free vaccine coupons to
HBV naive adults born before the national EPI imple-
mentation in 2003 and follow them up to determine the
vaccination uptake and its associating factors.

Three-quarters of those who initiated the first dose
continued to complete the series of three doses. Although
participants were provided free screening tests and vac-
cination coupons, the proportion of first-dose vaccine
uptake was low compared with previous studies. For
example, a seroprevalence survey in Ho Chi Minh City
during 2019-2020 found evidence of serological HBV
vaccination (i.e., isolated anti-HBs >10IU/mL) of 18.7%
in the general adult population (18 years or older) [10].
Two studies on American (high-risk) [21] and French
(high- and low-risk) [22] HBV naive populations found
similar proportions of initiation self-paid HBV vaccina-
tion months after free screening, with 10.6% and 11.0%,
respectively. Furthermore, a clustered randomized trial
on French persons at high risk for HIV observed an
increase in HBV vaccine 1% dose initiation from 14% to
75.6% after free testing and vaccine offers [23].

Several potential reasons may explain the low pro-
portions of HBV vaccine uptake observed in our study.
First, adult HBV vaccination is only recommended for
high-risk populations (e.g., IV drug users, health care
workers, sex workers) by Viet Nam’s Ministry of Health
[9], while our study encouraged general adults, who are
considered as low or average-risk profiles, to get vacci-
nated by providing free vaccination coupons. Therefore,
the participants might have taken the free vaccine cou-
pons offered less seriously. Secondly, study participants’
low HBV knowledge was also associated with low HBV
vaccine uptake. A French study attributed the low pro-
portion of 1st dose uptake to inadequate HBV knowledge
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Table 1 Demographics and socioeconomic statuses of participants in the total sample and stratified by the 1st dose HBV vaccine

initiation
Characteristics Total, n (column %) Initiation of the 1% dose p-valueb
No, n (column %) Yes, n (column %)

Total 281 (100) 248 (100) 33(100)

Age groups (year) 0.218
18-30 99 (35.2) 88(35.5) 11(33.3)
31-40 51(18.1) 44 (17.7) 7(21.2)
41-50 59(21.0) 56 (22.6) 309.1)
>50 72 (25.6) 60 (24.2) 12 (364)

Sex 1.000
Female 204 (72.6) 180 (72.6) 24(72.7)
Male 77 (27.4) 68 (27.4) 9(27.3)

Ethnicity 1.000
Kinh 268 (96.1) 236 (95.9) 32(97.0)
Others 11(3.9) 10 (4.1) 1(3.0)
(Missing) 2 2 0

Marital statuses 0.400
Single/Separated/Divorced/Widowed 99 (35.2) 91 (38.1) 8(26.7)
Living together/Married 168 (64.8) 146 (61.1) 22 (73.3)
(Missing) 14 11 3

Education 0.712
No formal education 41 (14.6) 38(154) 3(9.1)
Elementary graduate 30(10.7) 27 (10.9) 3(9.1)
Secondary graduate 44 (15.7) 40 (16.2) 4(12.1)
High school graduate 101 (36.1) 86 (34.8) 15 (45.5)
Undergraduate/Graduate/Postgraduate 64 (22.9) 56 (22.7) 8(24.2)
(Missing) 1 1 0

Income ? 0.790
No Income 83 (34.7) 73 (34.3) 10 (38.5)
< 110 USD/month 62 (25.9) 56 (26.3) 6(23.1)
110 to <308 USD/month 74(31.0) 65 (30.5) 9(34.6)
> 308 USD/month 20 (84) 19 (8.9) 1(3.8)
(Missing) 42 35 7

Distance to the vaccination site 0.016
8km and over 123 (43.8) 115 (46.4) 8(24.2)
Below 8km 158 (56.2) 133 (53.6) 25(75.8)

Knowledge of Transmission 0.009
Inadequate/0 correct 90 (32.0) 82 (33.1) 8(24.2)
Partial/1-4 correct 151 (53.7) 137 (55.2) 14 (42.4)
Adequate/5-7 correct 40 (14.2) 29(11.7) 11(333)

Knowledge of Severity <0.001
Inadequate/0 correct 138 (49.1) 128 (51.6) 10 (30.3)
Partial/1-2 correct 128 (45.6) 113 (45.6) 15 (45.5)
Adequate/3-4 correct 15(5.3) 7(2.8) 8(24.2)

Knowledge of HBV Vaccination 0.600
Inadequate/0 correct 71 (25.3) 65 (26.2) 6(18.2)
Partial/1-2 correct 114 (40.6) 100 (40.3) 14 (42.4)
Adequate/3-4 correct 96 (34.2) 83 (33.5) 13 (39.4)

Health check in the past 12 months 0.100

No 154 (57.2) 105 (44.5) 10(303)




Kim et al. BMC Infectious Diseases Page 7 of 10
Table 1 (continued)
Characteristics Total, n (column %) Initiation of the 1% dose p-valueb
No, n (column %) Yes, n (column %)
Don't know 39 (14.5) 36 (15.3) 3(9.1)
Yes 115 (42.8) 95 (40.3) 20 (60.6)
(Missing) 12 12 0
Personal history of HBV vaccination 1.000
No 219 (83.3) 192 (82.8) 27 (87.1)
Don't know 29 (11.0) 26 (11.2) 3(9.7)
Yes 15 (5.7) 14 (6)
(Missing) 18 16 2
Family’s history of viral hepatitis 0.200
No 156 (58.4) 134 (56.8) 22 (71.0)
Don't know 97 (36.3) 90 (38.1) 7(22.6)
Yes 14 (5.2) 12(5.1) 2(6.5)
(Missing) 14 12 2

2 based on VND/USD conversion rates as of 2022; ®Chi-squared test or Fisher’s exact test where applicable

100%

90%

80%

70%

60%

50%

40%

30%

20% 1.7%

(95%Cl 8.0-15.5%)

10.7%

(7.1-14.3%) 8.9%

10%

Median 47 days
(IQR 17-86 days)

0%

31 days
(28-31 days)

(5.6-12.2%)

Received 1st shot
(n=33)

Receiving coupons
(n=281)

151 days
(151-153 days)
Received 2nd shot Received 3rd shot

(n = 30) (n =25)

Fig. 3 The cascade of vaccine uptake from receiving coupons to obtaining the 3rd shot. The number of those receiving coupons at baselines (the
darkest bar) serves a denominator of the proportion of receiving 1st shot, 2nd shot, and 3rd shot. At the top of the other bars sit the proportions
and their 95% confidence intervals of receiving each vaccine shot. The median numbers of days and their interquartile ranges between two
occurrences of vaccination sit between the bars. Abbreviation: 95%Cl - 95% confidence interval, IQR — Interquartile range

because the follow-up interviews showed that com-
mon reasons were being unreceptive to vaccination or
not being perceived as at-risk [22]. In our study, 25-32%
of the participants had inadequate knowledge regard-
ing HBV transmission, severity, and vaccination. Lastly,
other logistical reasons, such as geographic proximity to
vaccination sites, time constraints, and lack of transpor-
tation, may have also impacted vaccine uptake [14]. We

observed a lower proportion of participants receiving the
HBV vaccine if they lived more than 8 km from the vac-
cination site at the MMC.

Although HBV knowledge was conceptually associ-
ated with HBV preventive behaviors (e.g., testing, vaccine
uptake) [24], the number of population-based stud-
ies on this association remains limited. Some studies,
mostly adopting cross-sectional design, provided indirect
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Table 2 Associations of knowledge and social and behavioral
factors with the initiation of the 1st dose of the HBV vaccine

Characteristics RR  95%Cl aRR 95% ClI
Knowledge of transmission

Inadequate/0 correct — —

Partial/1-4 correct 1.04 046-239 094 041-2.17

Adequate/5-7 correct 309 135-7.10 258 1.12-592
Knowledge of severity

Inadequate/0 correct — —

Partial/1-2 correct 1.62 0.75-347 140 0.65-3.04

Adequate/3-4 correct 736 344-1577 6.75 3.38-1348
Knowledge of vaccine

Inadequate/0 correct - —

Partial/1-2 correct 145 059-361 132 054-3.24

Adequate/3-4 correct 1.60 064-401 143 0.56-3.64
Health check in the past 12
months

No - — —_— —

Don't know 088 0.26-305 1.06 0.32-3.52

Yes 200 098-4.08 206 1.02-4.20
Personal history of HBV vaccina-
tion

No - — —  —

Don't know 084 0.27-259 081 0.25-267

Yes 054 0.08-3.71 055 0.08-3.73
Family’s history of viral hepatitis

No — — — —

Don't know 051 0.23-115 055 0.25-124

Yes 1.01 0.27-387 095 0.25-3.62

Abbreviation: RR Relative risk, aRR Relative risk adjusted for age, sex, and distance
to the vaccination site, 95%Cl 95% Confidence Interval

supporting evidence in other populations [25, 26]. Liu
et al. found that migrant workers from rural China were
significantly more likely to receive the HBV vaccine if
they believed that the probability of HBV exposure was
high (Odds Ratio [OR] = 1.40) or that the HBV vac-
cine was efficient (OR = 1.21) [25]. A pooled analysis of
10 studies (mainly from the U.S.) on men who have sex
with men (MSM) showed that better knowledge and per-
ception about HBV and HBV vaccination was positively
associated with increased HBV vaccination [26]. Impor-
tantly, the associations still held when we offered free
HBV vaccine coupons to HBV naive persons who just
knew their HBV status through free HBV testing and fol-
lowed them up.

Strategies aimed at promoting HBV vaccination in
adults should appreciate the interplay of various fac-
tors at individual, provider, and policy levels [20]. In our
study, even though free screening and vaccination were
provided, only a small proportion of participants initi-
ated their 1% dose of vaccination. Other individual-level
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factors, including knowledge, beliefs, and social norms,
must be considered in vaccination promotion efforts
[20]. For example, educational interventions have dem-
onstrated effectiveness in improving HBV knowledge
and facilitating vaccination uptake [27, 28]. Additionally,
healthcare workers (HCWs) play a crucial role in influ-
encing vaccination decisions among their clients. Lau-
nay et al. found that a combination of free vaccination
and HCWs training led to a significantly higher propor-
tion of HBV vaccination initiation than free HBV vacci-
nation alone in a sample of HBV-seronegative adults at
increased risk for HBV infection [23]. Moreover, policy-
and system-level barriers can impact both individual and
provider factors. Shifting from targeted to universal rec-
ommendations for HBV vaccination is expected to have a
substantial impact on vaccination uptake [12].

Limitations of the study include the following. Firstly,
our study participants may not be representative of the
HCMC population or other regions in Viet Nam. Sec-
ondly, some participants might have obtained HBV vac-
cination independently through other vaccination sites,
which the study team could not track due to the una-
vailability of synchronized health data systems and not
contacting patients directly to obtain immunization
information. As a result, the proportion of vaccination
might have been slightly underestimated. Additionally,
while the question sets on transmission and vaccination
knowledge had acceptable reliability, the set for severity
knowledge was lower than the acceptable range. Hence,
the association of severity knowledge on vaccination
may be under- or over-estimated. Finally, future studies
should expand from patients’ education to other deter-
minants of different levels (individual, providers, system,
and society) and behavioral aspects (individual capability,
opportunity, and motivation) to characterize the strong-
est factors for effective targeted intervention.

Conclusion

To achieve national and global HBV elimination, HBV
vaccination in adult populations remains a significant
gap to be addressed. Childhood HBV vaccination has
been demonstrated as a cost-effective strategy worldwide
and Viet Nam is one of the first countries that have been
successfully implementing a national EPI for childhood
HBYV vaccination since 2003. We previously reported that
almost 40% of the adult population in HCMC was yet
protected against HBV infection. This study documented
factors associated with low adulthood HBV vaccination
uptake, including inadequate HBV knowledge. In 2022,
the US CDC expanded its recommendation of HBV vac-
cination to include adults in the general population ages
19-59. This was considered an essential step toward HBV
elimination in the country and globally. While different
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countries have different HBV epidemiologic situations,
socioeconomic statuses, and healthcare priorities, our
study findings are worth considering in the dialogues for
national policy development to include the general adult
population in Viet Nam and other countries with similar
HBYV epidemiological profiles.
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