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Background: The increasing accessibility of smartphone in Vietnam shows potential in using
smartphone applications for vaccination management to improve compliance. However, the
acceptability and financial feasibility of using this application in Vietnam have not yet been
understood. This study measured the general perception of and willingness to pay (WTP) for using
smartphone-based vaccination management applications and their associated factors in Vietnam.
Subjects and methods: A cross-sectional study was conducted between March and April
2016 in an urban vaccination clinic at the Hanoi Medical University in Vietnam. Convenience
sampling was used to recruit 429 adult participants who had received vaccinations or whose
children were vaccinated. Sociodemographic characteristics and the acceptability of and WTP
for using smartphone-based vaccination management applications were evaluated.

Results: Among participants who used smartphone applications, 5% were aware of existing
vaccination management applications, of whom 57.9% had previously used the applications.
About 69.6% of participants believed that the applications were necessary, 93.7% of them were
also willing to use the applications, and 79.1% were willing to pay 92.7 thousand Vietnamese
dong (VND) for the applications on average. Participants who were older, unemployed, earned
more household income, and having knowledge about functions and benefits of vaccination
were less likely to use the vaccination applications. Participants who brought their children to
get vaccinated at younger age and with higher level of education were willing to pay more for
vaccination applications.

Conclusion: High levels of acceptability of, willingness to use, and WTP for smartphone-based
vaccination management applications among Vietnamese participants are reported. Increased
education and awareness about the benefits of vaccination and vaccination management applica-
tions through community health workers might increase the feasibility of implementing such
applications and perception toward their usage among young adult smartphone users. In addition,
building a stronger relationship with health care providers at hospitals might improve the
application’s visibility and adoption.

Keywords: WTP, feasibility, smartphone, vaccine, management, Vietnam

Introduction

Advances in vaccine research have led to an unprecedented reduction in morbidity and
mortality associated with various diseases.! However, incidents of previously elimi-
nated vaccine-preventable diseases (VPDs) are still being reported around the world.>*
Previous studies have suggested that insufficient vaccination coverage and poor com-
pliance to vaccine schedules, either delayed or earlier-than-recommended vaccination,
rather than the effectiveness of vaccines themselves, remain significant contributors
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to these outbreaks.?> Commonly cited explanations for
inadequate coverage and lack of timely vaccination include
missing vaccination appointments, being unaware of vaccina-
tion schedules, and intentional delaying of getting vaccinated
partly due to the dissemination of inadequate information
regarding side effects of vaccination.®®

One promising solution to improve vaccination coverage
and compliance is the use of vaccination schedule reminder.*!°
A Cochrane review of 75 studies from 10 countries reported
growing evidence supporting the use of postcards, text mes-
sages, and autodialer to improve the receipt of immunization.’
For example, text messaging has been advocated as a low-
cost solution to remind parents of the vaccination schedules
for their children, thereby improving vaccination rates,
especially in the rural areas of low-income countries.!!
Other communication technologies, such as automated
phone calls and interactive computer videos and e-mails,
have also been shown to be useful, for instance, in promot-
ing the initiation of human papillomavirus vaccination and
enhancing vaccination compliance.'? In particular, with the
advances in smartphone technologies, Katib et al'* described
how smartphone-based applications could be utilized to
record and track whether children in rural communities had
received the recommended vaccinations. Moreover, a ran-
domized trial, conducted by Chen et al,'* demonstrated the
effective use of a smartphone-based application in improving
vaccination coverage and enabling health care professionals
to identify individuals who might have missed their vaccina-
tion schedule in rural China.

In Vietnam, the Expanded Program on Immunization
(EPI) has contributed to the prevention of approximately
2.3-5.7 million VPD incidents and 10,000-26,000 fatal
cases during the period of 1980-2010 as well as the eradi-
cation of polio and tetanus in 2000 and 2005."5 Despite
these achievements, the country continues to experience
outbreaks of VPDs. For example, 15,000 cases of measles
— a disease that was covered under the EPI program — were
reported in 2014.'¢ Of those infected, 86% were either hav-
ing unconfirmed vaccination status or not being vaccinated
at all.'® Moreover, untimely vaccination has been shown
to more likely happen among children from poorer and
less educated households in rural and remote areas where
access to vaccination information, such as vaccination
schedule, benefits, and safety of vaccines, is limited.'® This
inadequate access to proper information about vaccination
might lead to problems of forgetting or not knowing when
and where to get vaccinated along with the hesitation toward
vaccination due to safety concerns. Furthermore, intentional

delay and rejection of vaccination due to the fear of adverse
events following immunization (AEFIs) have been shown
to greatly impact the effectiveness of vaccination programs.
For example, it has been reported that the dissemination of
inadequate information regarding AEFIs by the media con-
tributed to a decrease in over 30% in the coverage of hepatitis
B vaccination in Vietnam in 2013." Nonetheless, the country
has started taking initiatives to tackle such problem, including
the use of vaccination management smartphone applications,
which have been piloted to go beyond being a simple sched-
ule reminder tool.'® Specifically, such an application could
serve as a more personalized system to record, for example,
other health information each time a user is being vaccinated.
This feature might help patients and health care providers
better monitor one’s health conditions to avoid complications
and reduce the potential adverse effect. Moreover, patients
might use the applications to register in a national health
information system — an important measure in accurately
monitoring vaccination uptake.

To fully evaluate the effectiveness, adoption, and feasibil-
ity of implementing mobile phone applications into vaccina-
tion management programs in Vietnam, a greater knowledge
about the perception and financial feasibility of such strategy
among the key populations for vaccination in the context of
Vietnam are warranted. In this study, we sought to determine
the willingness to use and willingness to pay (WTP) for
smartphone-based vaccination management applications as
well as the potential-associated factors among Vietnamese
adults at a vaccination clinic. With smartphone users account-
ing for the majority of mobile phone user populations in both
the cities and rural areas of Vietnam,' smartphone-based
applications might serve as an effective platform to educate
and deliver important information about vaccination and
immunization to a diverse population, especially those in
areas that would be otherwise difficult to reach.

Subjects and methods
Study setting and sampling method

A cross-sectional study was conducted between March and
April 2016 in an urban vaccination clinic that provided both
paid and free vaccinations under the national EPI at the Hanoi
Medical University in Vietnam. The average number of vac-
cinees, including both adults and their children at this clinic,
ranges from 20 to 30 persons each day. Convenience sampling
was adopted to recruit a total of 429 participants, who either
came to get vaccinated or brought their children for vaccination,
according to the following inclusion criteria: 1) participants
who received vaccination at the clinic; 2) participants who
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were at least 18 years old; and 3) participants who provided
their written consents to participate in the study. There was
no exclusion criterion. To ensure their confidentiality and
comfort while participating in the study, the questionnaire
was administered to each participant in a private consultation
room at the clinic. There, we explained to each participant
the risks and benefits of using smartphone-based vacci-
nation management applications as well as additional applica-
tion functions that could be provided with co-payments.

Measurements and instruments
Sociodemographic questionnaire

Data about gender, ethnicity, current educational attainment,
religion, current marital status, employment status, and
monthly household income of the participants were collected.

Acceptability of using smartphone-based vaccination
management applications

Using a structured questionnaire, we asked the participants
about their current usage and knowledge of general and
vaccination management smartphone applications. In addi-
tion, we assessed their perception about the necessity of and
willingness to use such applications given the existing avail-
ability of information about vaccination from community
health workers and on the Internet.

WTP for smartphone-based vaccination management
applications

We evaluated the WTP among the participants based on
their gender, age, ethnicity, current educational attainment,
religion, marital status, and employment status. To determine

e

the amount of WTP, we used a bidding game technique,
which included double-bounded dichotomous and open-
ended questions. Briefly, the participants were asked a series
of yes/no questions with regard to their WTP (Figure 1). First,
we asked them about their attitude regarding the necessity
of smartphone-based vaccination management applica-
tions using a S-point Likert scale (from very necessary to
very unnecessary). Among the participants who answered
“neutral”, “necessary”, or “very necessary”’, we asked them
about their willingness to use such applications. Second, for
the participants who answered “yes” to the willingness to
use inquiry, we asked them whether they were willing to pay
200,000 Vietnamese dong (VND; US $9) for a smartphone-
based vaccination management application. Depending on
their responses, we would then present two bidding options:
higher bid for clients who have answered “yes” and lower
bid for clients who have answered “no”. The bidding process
continued until the bid was equal to four times or one-eighth
of the initial proposed pricing. Finally, participants were
asked an open-ended question, “What is the maximum price
you would be willing to pay for a smartphone-based vaccina-
tion management application?”

Statistical analyses

Data were analyzed by STATA software version 12.0
(StataCorp LP, College Station, TX, USA). A P-value
of <0.05 was considered statistically significant. A stepwise
logistic model with a threshold of P-value <0.2 was used
to identify factors associated with the acceptability of and
WTP for using a smartphone-based vaccination management
application.

Y/N
US$ 36 ——p Open-ended question

v US$ 18 T} Open-ended

Initiate stated price
=US$9

question

us$ 4.5 ;b Open-ended

question
\

Figure | The bidding process (unit: US$).
Notes: N indicates unwillingness to pay; Y indicates WTP.
Abbreviation: WTP, willingness to pay.

Uss$ 2.3 W} Open-ended question
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Ethical approval

The protocol used in this study was approved by the ethics
committee of the Hanoi Medical University. All participants
signed written informed consents prior to their participation,
acknowledging their understanding of the study’s purpose,
their rights to withdraw from the study at any time, and the
protection of their collected data and confidentiality.

Results
Sociodemographic characteristics of the

participants

Opverall, the majority of the participants were female (73.5%),
belonged to the Kinh ethnicity (97.7%), and were in their
late 20s (26.816.2 years old; Table 1). Most had obtained
an education that was above the high school level (63.2%)
and did not associate with a religion (97.4%). Among the
participants who brought their children for vaccination,
90.6% were living with a spouse or partner. In contrast,
75.3% of'the participants who self-presented for vaccination
were single, divorced, or widowed. In this cohort, a number
of participants were either white-collar workers (43.4%) or

Table | Sociodemographic characteristics of the participants

students (37.8%). Of whom, 66.7% of those who brought
their children for vaccination were white-collar workers,
and 56.9% of those who self-presented for vaccination were
students. Regarding the household monthly income, the
participants made an average of 15.9+£32.2 million VND in
which participants who brought their children for vaccination
made more than those who self-presented for vaccination
(20.8+52.8 vs 13.4£11.4 million VND, P<<0.01). Significant
differences were also found between those who brought
their children for vaccination and those who self-presented
for vaccination with regard to gender, ethnicity, education,
marital status, employment, and age.

Acceptability of and WTP for using
smartphone-based vaccination
management applications

In this cohort, we observed a high percentage of smartphone
usage (90.1%; Table 2). Of whom, 68.5% reported a frequent
usage. However, of those who reported using smartphone
applications, only 5% claimed to be aware of existing
smartphone-based vaccination management applications.

Characteristics Vaccinees P-value©
Brought children® Get vaccinated® Total
n % n % n %
Gender (n=427) <0.01
Male 21 13.1 92 345 113 26.5
Female 139 86.9 175 65.5 314 735
Ethnicity (n=426) 0.01
Kinh 159 100 257 96.3 416 97.7
Others 0 0.0 10 3.8 10 24
Education (n=427) <0.01
=Secondary school 12 7.5 3 1.1 15 35
High school 12 7.5 130 48.7 142 333
>High school 136 85.0 134 50.2 270 63.2
Religion (n=425) 0.19
No 156 98.7 258 96.6 414 974
Others 2 1.3 9 34 I 2.6
Marital status (n=427) <0.01
Single/divorced/widowed 15 9.4 201 75.3 216 50.6
Living with spouse/partner 145 90.6 66 247 211 49.4
Employment (n=423) <0.0l
Unemployment 5 3.2 3 1.1 8 1.9
Freelancer 26 16.7 20 7.5 46 10.9
White collars 104 66.7 79 29.6 183 433
Students 8 5.1 152 56.9 160 378
Others 13 83 13 4.9 26 6.2
Mean SD Mean SD Mean SD
Age (n=425) (years) 30.7 5.7 24.7 5.5 26.8 6.2 <0.01
Monthly household income (million VND, n=425) 20.8 52.8 13.4 1.4 15.9 322 <0.0l

Notes: *Participants who brought their children to receive vaccination at the selected clinic. *Participants who went to the clinic to get vaccinated. “P-values referred to the
comparisons of the listed characteristics between the participants who brought their children to receive vaccination and those who got vaccinated at the selected clinic.

Abbreviation: VND, Vietnamese dong.

submit your manuscript

2586

Dove

Patient Preference and Adherence 2018:12


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Acceptability and willingness to pay for a mobile phone vaccination

Table 2 Acceptability of using smartphone-based vaccination management applications

Characteristics Vaccinees (n=424) P-value©
Brought children® | Get vaccinated® | Total
n % n % n %
Currently using a smartphone (n=424) 144 91.7 238 | 89.1 382 | 90.1 0.39
Frequency of using smartphone applications (n=382) 0.94
Never 0 0.0 | 0.42 | 0.26
Rarely 5 35 9 38 14 |37
Sometimes 28 19.6 50 21.0 78 |20.5
Frequently 100 69.9 161 | 67.7 261 | 68.5
Always 10 7.0 17 7.1 27 | 7.1
Awareness of existing vaccination management applications (n=380) I 7.8 8 34 19 |5.0 0.06
Prior usage of existing vaccination management applications (n=19) 9 81.8 2 25.0 Il 579 | 0.0l
Perception about the necessity of vaccination management applications (n=424) 0.21
Very unnecessary 3 1.9 8 3.0 I 2.6
Unnecessary Il 7.0 35 13.1 46 10.9
Neutral 16 10.2 25 9.4 41 |97
Necessary 118 75.2 177 | 663 295 | 69.6
Very necessary 9 57 22 82 31 7.3
Willing to use vaccination management applications (n=367) 132 92.3 212 | 94.6 344 | 93.7 | 037
Reasons for being unwilling to use, or perceiving that vaccination management
application is unnecessary
No access to a smartphone (n=64) 0 0.0 3 7.1 3 4.7 0.20
Sufficient information about vaccination available online (n=63) 10 45.5 18 439 28 | 444 | 091
Vaccination schedule reminders from community health care workers (n=59) | 8 38.1 I 29.0 19 |322 |047
Others (n=88) I 355 26 45.6 37 | 42.1 0.36

Notes: *Participants who brought their children to receive vaccination at the selected clinic (n=157). *Participants who went to the clinic to get vaccinated (n=267). ‘P-values
referred to the comparisons of the listed characteristics between the participants who brought their children to receive vaccination and those who got vaccinated at the

selected clinic.

Interestingly, among those who were aware of the applications,
57.9% reported that they had used them in the past. Moreover,
we observed a greater usage among the participants who
brought their children for vaccination, compared to those who
self-presented for vaccination (81.8% vs 25.0%, P=0.01).

Regarding the willingness to use the smartphone-based
vaccination applications, 69.6% of all participants felt that
such application was necessary. Of the 367 participants who
felt at least neutral about the necessity of these applications,
93.7% were willing to use the apps. Importantly, among
those who were unwilling to use smartphone-based
vaccination management applications or thought that they
were unnecessary, 44.4% felt that there was sufficient
vaccination-related information available online, 32.2%
praised the adequacy of vaccination schedule reminders from
community workers, and only 4.7% were accounted for not
having access to a smartphone.

WTP for smartphone-based vaccination
management applications

Overall, the majority of participants (79.1%) were willing to
pay on average 92.7 thousand VND for a smartphone-based
vaccination management application (Table 3). This high level

of WTP appeared to be consistent across all evaluated socio-
demographic characteristics among the participants who felt at
least neutral about the necessity of these applications and will-
ing to use such applications. Within this population, the least
amount of WTP was observed for those who had completed
secondary school education or below (44 thousand VND), and
those who were freelancers (59.9 thousand VND). In contrast,
the largest amount of WTP was observed among those who
were unemployed (290.6 thousand VND), <20 years old
(146.5 thousand VND), and students (107.3 thousand VND).
No significant difference was found between those who
were willing to pay and those who were not willing to pay
for smartphone-based vaccination management applications
in terms of gender, age, ethnicity, education level, religion,
marital status, employment, and types of vaccinees. There
was also no significant difference observed between these
two groups with regard to the WTP amount.

Associated factors of acceptability of
and WTP for using smartphone-based

vaccination management applications
Participants, who were at least 30 years old, were less
likely to be willing to use smartphone-based vaccination
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Table 3 WTP for smartphone-based vaccination management applications

Characteristics WTP= Amount of WTP (thousand VND)
n % P-value® Mean 95% ClI

WTP 272 79.1 92.7 78.1,107.3
Gender (n=344) 0.24

Male 68 747 79.9 54.7, 105.1

Female 204 80.6 98.0 80.3, 115.8
Age (n=344) 0.47

<20 years 5 62.5 146.5 —-14.5, 307.4

20-29 years 200 80.0 91.3 75.2,107.3

=30 years 67 779 91.2 60.3, 122.0
Ethnicity (n=343) 0.12

Kinh 262 784 92.1 77.2,107.0

Others 9 100 136.0 53.2,2188
Education (n=344) 0.47

=Secondary school 6 66.7 44.0 23,857

High school 95 81.9 129.7 96.9, 162.5

>High school 171 78.1 74.2 59.5, 889
Religion (n=343) 0.48

Yes 7 70.0 47.8 39,91.7

No 264 79.3 94.2 79.2,109.2
Marital status (n=344) 0.96

Single/divorced/widowed 137 79.2 983 77.1, 119.6

Living with spouse/partner | 135 79.0 87.3 67.3,107.4
Employment (n=342) 0.45

Unemployment 4 57.1 290.6 30.5, 550.7

Freelancer 30 8l.1 59.9 32.8, 86.9

White collars 122 80.3 76.4 58.6, 94.2

Students 102 80.3 107.3 81.2, 1333

Others 13 684 143.9 56.6,231.1
Vaccinees (n=344) 0.66

Brought childrent 106 80.3 91.8 68.5, 115.0

Get vaccinated? 166 78.3 93.1 744,111.8

Notes: “WTP data were reported of the participants who were at least neutral about the necessity of and willing to use smartphone-based vaccination management
applications (n=344; Table 2). ®P-values referred to the comparisons of the listed characteristics between the participants who were willing to pay and those who were
unwilling to pay for smartphone-based vaccination management applications. “Participants who brought their children to receive vaccination at the selected clinic. “Participants

who went to the clinic to get vaccinated.
Abbreviations: VND, Vietnamese dong; WTP, willingness to pay.

management applications, compared to participants who
were younger than 20 years old (OR =0.26, 95% CI =[0.07,
0.94]; Table 4). Moreover, those in the highest household
income quintile were less likely to use such applications,
compared to those belonged to the lowest income quintile
(OR =0.24, 95% CI =[0.07, 0.90]). On the other hand, com-
pared to those without an employment, participants, who
were freelancers, were more likely to use the applications
(OR =5.54, 95% CI =[1.27, 24.2]). Frequency of using
smartphone applications was not significantly associated
with the willingness to use vaccination applications in this
cohort (OR =0.38, 95% CI =[0.11, 1.31]).

Regarding the WTP, male participants who self-presented
to get vaccinated and those who reported having knowledge
of the vaccination applications were less likely to be willing
to pay for the applications (OR =0.41, 95% CI =[0.20,

0.85], and OR =0.28, 95% CI =[0.08, 0.99], respectively).
Moreover, although simply having access to information
about vaccination was not found to be significantly associ-
ated with the WTP, participants who believed that hospital
staff’s advice regarding vaccination was the most reliable
information source were less likely to pay for the vaccination
applications, compared to those who had gained vaccination
information from community health workers (OR =0.31,
95% CI =[0.13, 0.76]). In contrary, being more financially
secured was found to increase the likelihood of being willing
to pay for vaccination applications as evident in the analysis
between participants in the highest and lowest household
income quintiles (OR =3.46, 95% CI =[1.08, 11.11]).

In this cohort, we also found that participants who had
attained high school education were willing to pay a higher
amount for vaccination management applications, compared
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Table 4 Associated factors with the acceptability of and WTP for using smartphone-based vaccination management applications

Characteristics®

Willingness to use

WTP WTP amount (thousand VND)

OR

95% CI OR

95% CI Coefficient 95% CI

Vaccinees (vs participants who brought their children)
Males who got vaccinated

0.41%% 10.20,0.85 | —48.76%* -91.02, -6.49

Age group (vs <20 years old)
20-29 years old

=30 years old 0.26%*

0.07, 0.94

—44.25%* -85.80, -2.69

Educational status (vs =secondary school)
High school

70.4 5% 29.25, 1'11.58

Employment status (vs unemployment)

Freelancer 5.54%*

127,242

Household income (vs poorest)
Middle

Richest 0.24%*

0.07, 0.90

2.01 0.78,5.16

3.46%* 1.08, 1.1l | 35.27 —-11.59, 82.14

Having children under 6 years old (vs single)
Having children under 6 years old

—47.87 -102.05, 6.31

Adhering to vaccination schedules (vs yes)
Unknown

52.94 —4.49, 110.37

Source of vaccination schedule reminders (vs grandparents)
Parents
Self-management

124.68+*
7478

20.53, 228.83
-32.02, 181.58

Source of vaccination information (vs no)
Community health workers
Internet/news/television

42.65 -7.30,92.61

1.97 0.87,4.43

Source identified as the most reliable provider of

vaccination information (vs community health workers)
Staff in hospitals with vaccination services
Internet/news/television

0.3 1%
0.38

0.13,0.76
0.13, 1.06

Frequency of using smartphone applications (yes vs no)
Sometimes 0.38

Often

0.1, 1.31

2.64 0.68, 10.25

3.00 0.97,9.24 | 33.39 —4.60, 71.38

Awareness of existing vaccination management applications
(yes vs no)

0.28%* 0.08, 0.99

Notes: *Only the factors that were significantly correlated with the acceptability, WTP, or the WTP amount are reported in this table. **P<0.01; *P<0.05.

Abbreviations: VND, Vietnamese dong; WTP, willingness to pay.

to those whose education remained at or below secondary
school (coefficient =70.41 thousand VND, 95% CI =[29.25,
111.58]). In addition, participants who got remainders of
vaccination schedules from parents, instead of grandparents,
were likely to pay a higher amount for vaccination applica-
tions (coefficient =124.68 thousand VND, 95% CI =[20.53,
228.83]). On the other hand, male participants who self-
presented for vaccination and those who were between 20
and 29 years old were found to be more likely to pay less
for vaccination applications, compared to participants who
brought their children to get vaccinated (coefficient =—48.76
thousand VND, 95% CI =[-91.02, —6.49]) and participants
who were below 20 years old (coefficient =—44.25 thousand
VND, 95% CI =[-85.80, —2.69]), respectively. In contrast to
the WTP, we did not find a significant association between

household income and WTP amount (coefficient =35.27,
95% CI =[-11.59, 82.14]).

Discussion

In the present study, we reported high levels of acceptability
of, willingness to use, and WTP for smartphone-based
vaccination management applications among Vietnamese
parents whose children were vaccinated at an urban vaccina-
tion clinic in Vietnam. Despite a high smartphone use, we
identified a gap in the awareness of such applications among
Vietnamese adults. On the other hand, we discovered several
sociodemographic factors among this population, who might
serve as the initial outreach target of the applications in future
implementation effort, including higher education, younger
age, and being employed as freelancers. Lastly, in addition
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to increased education about the benefits of the application
that differentiates it from available vaccination information
available on the Internet, a stronger collaboration among
application developers, funders, health care professionals,
and community health workers might also help maximize the
application’s visibility, adoption, and effectiveness.

The high level of acceptability of and WTP for using a
smartphone-based vaccination management application in
this study was comparable to that of vaccination reminders via
smartphone reported in other studies. For example, Nigerian
parents with children at vaccination age occupied 69%,
62.6%, and 77% of the surveyed population who accepted
smartphone-based vaccination reminders in Ilorin, Benin
and Lagos, and Nigeria, respectively.?” Within the context of
Vietnam, a study of antiretroviral treatment recipients found
that 63.5% of the participants were willing to use smartphone
applications to support their treatment adherence.?' On the
other hand, a study examining Vietnamese active Internet
users found that the acceptability of using smartphone-based
applications to assist smoking cessation was only 26.8%.%
Despite a potential variation among studies of different
target interventions, the high level of willingness to use a
smartphone-based vaccination management application in
this study suggests that a well-developed application would
be well perceived and utilized.

Regarding the WTP for the applications, the average
amount of WTP in this study was higher than that reported
for antiretroviral treatment adherence supporting application,
which was 51,000 VND (US $2.5) per month.?! However,
in this cohort, we also found that although people who had
a lower monthly household income were more likely to use
the applications, they were less willing to pay for the appli-
cations. Therefore, even though building and introducing
smartphone-based vaccination management applications
might be financially beneficial for application developers
and vendors, a co-payment system and insurance coverage
of the applications could help reach other populations who
might be at a greater need, but otherwise might not be able
to finance the associated expenses.

Furthermore, in contrast to the participants who were
unemployed, we observed that younger adults with higher
educational attainment were more likely to use and pay a
higher amount for the applications. On the other hand, people
who claimed to have knowledge of the vaccination applica-
tions were less likely to pay for such applications. Coupled
with the finding that the biggest reason for being unwilling to
use the applications reported in this study was the adequacy of
vaccination information on the Internet, it might be important

to ensure the quality and creditability of such information
regarding vaccination and vaccination applications. In fact,
it has been shown that inaccurate information about vac-
cines and immunization remains widely disseminated and
improperly presented on the Internet, targeting a range of
audiences, especially those who might not be as prepared
to differentiate such misinformation in the popular media.
As demonstrated previously, this issue, however, supports
the use of smartphone applications that go beyond the role
of a schedule reminder to serve as a more curated tool for
vaccination management, education, and communication
with health care teams. '8

Interestingly, people perceiving that vaccination infor-
mation from hospital staff was more reliable compared
to information from community health workers were less
likely to pay for the applications. This finding suggests that
increased visibility of the applications and promotion of their
benefits among health care professionals in hospitals might
help improve the adoption of such applications. Even though
they were not measured in this study, a better understanding
of preferences for specific features of a smartphone-based
vaccination management application might also provide use-
ful insights into maximizing the utility and acceptability of
such application. Lastly, strategies to address the potential
unmet needs associated with using the applications, such as
financial burden, potential issues in data management, and
confidentiality protection as well as user integration into the
existing health care infrastructures, might enable application
developers to better differentiate the application’s features
from the available online resources and information provided
from hospital staff.

In this cohort, besides the parents whose children are
at the age for vaccination, we also identified several other
characteristics of people who might serve as a promis-
ing initial outreach target population for the application.
However, it is important to note that such associations
were drawn from the analysis of vaccinees at a single urban
vaccination clinic. Moreover, in addition to potential bias
associated with self-reporting, convenience sampling in a
cross-sectional study might prevent us from generalizing the
findings to the general Vietnamese population.

Conclusion

Smartphone application presents a promising innovation
in health care service delivery. In this study, we provided
evidence supporting the favorable perception and feasibility
of implementing smartphone applications for vaccination
management among the Vietnamese vaccinees. Our findings
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also suggest a need for building a stronger partnership
among the application developers, family members, com-
munity health care workers, and hospital staff to ensure
proper access to and awareness of quality education and
information regarding vaccines, vaccination, and vaccination
management applications. This, in turn, might help further
enhance the acceptability and financial feasibility of using
such applications as well as their potentials for improving
vaccination coverage and compliance.
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