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A cross-sectional study was performed to assess current public awareness of herpes zoster (HZ) and its vaccine,
determine the factors that influence people’s intention regarding HZ vaccination, and investigate the barriers for
vaccination by changing decisions with sequential questions regarding knowledge, cost, and physician’s
recommendation in the Department of Infectious Diseases, Korea University Guro Hospital, in South Korea, between
August 23 and September 15 of 2013. Among 603 subjects who completed the survey, 85.7% and 43.6% subjects were
aware of HZ and HZ vaccination, respectively. Women, younger age group, those with higher income or higher
education levels were more likely to be aware of HZ. Overall, 85.8% of subjects aware of HZ were willing to be
vaccinated or vaccinate their parents. The main obstacles for the increased acceptance toward vaccination were the
high cost and low perceived risk, which decreased acceptance to 60.2%. However, physician’s recommendation
reversed 69.5% of the refusal to accept HZ vaccine. These results indicate that expanding public education and
physician’s recommendations are important factors aimed at increasing HZ vaccine coverage rate.

Introduction

Herpes zoster (HZ) is a viral disease caused by the reactivation
of latent varicella zoster virus (VZV) in the dorsal root ganglia,
and is characterized by dermatomal vesicular rash and severe
pain.1 Both the acute pain and its common complication, post-
herpetic neuralgia (PHN), significantly impair normal social
functioning and reduce health-related quality of life.2-5 PHN
when defined as pain that lasts more than 3 months after rash
onset is estimated to occur in approximately 30% of subjects
aged �70 y.6 Moreover, the incidence and severity of PHN
increase with age.6,7

As HZ treatments, including oral antiviral agents, antidepres-
sants/analgesics, anticonvulsants and corticosteroids, have not
achieved satisfactory results, vaccination against HZ may be a
good measure. Several large studies suggested that live-attenuated
HZ vaccine could decrease the incidence of HZ and PHN by
over 50% in adults aged >60 y.8,9 Besides, considering the high
seroprevalence of VZV in the Korean population, more than
90% of subjects aged >11 y are at risk of developing HZ.10

Therefore, HZ vaccine is expected to decrease disease burden sig-
nificantly regarding potential risk population in Korea and its
high effectiveness.

Age-standardized incidence rates increase over time because
HZ is closely associated with decreased cellular immunity.11-14

In 2040, the proportion of people aged �65 y is expected to
reach 32.3%, which is about 3 times higher than the current pro-
portion in South Korea and this trend has been observed in other
countries too.15-17 Accordingly, HZ vaccination may play an
important role in promoting healthy aging. In 2009, the Korean
Ministry of Food and Drug Safety approved the live-attenuated
HZ vaccine for people aged �60 y, and extended the age range
to people aged �50 y in 2011; however, actual vaccine uptake by
the population began in 2012.

The recommended immunizations for adult Koreans are pro-
vided by the Korea Centers for Disease Control and Prevention
and the Korean Society of Infectious Diseases and include 5 vac-
cines for the general adult population: influenza vaccine, tetanus
toxoid, reduced diphtheria toxoid and acellular pertussis vaccine
(Tdap) or tetanus toxoid and reduced diphtheria toxoid vaccine
(Td), pneumococcal vaccine, herpes zoster vaccine, and hepatitis
A vaccine.18 Vaccine coverage rates are vary as follows: influenza,
33.5% (adults aged �19 y) and 77.4% (elderly aged �65 y) in
the 2013–2014 season; and pneumococcus, 46.7% (elderly aged
�65 y).19 Pneumococcal vaccines for the elderly aged �65 y and
influenza vaccines for priority groups are administered without
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charge in 255 nationwide public health centers under the com-
mitted funding by central and local governments. All the other
vaccines for adults are available in clinics and hospitals and paid
out-of-pocket by the vaccinees. The current vaccination cost of
HZ vaccine in Korea, including both the cost of the vaccine and
its administration fee, is US $180–200 (US $1 D KR ₩1,000),
which is approximately 0.7–0.8% of the average annual income
of South Korean people (South Korean Gross domestic product
per capita in 2014, US $24,328).20

Previous studies which were performed in other countries
have indicated that the factors that influence awareness of HZ
include the education level, race, history of HZ, or having wit-
nessed someone with HZ.21-23 In one US study, the individual
decision to be vaccinated was associated with awareness of the
disease, personal risk assessment, and the physician’s
recommendation.24

The present study aimed to assess the current awareness of HZ
and HZ vaccination as a function of age, gender, history of HZ,
having witnessed someone with HZ, and socioeconomic status in
Korea. Furthermore, we evaluated the factors that influence atti-
tudes toward HZ vaccination, and investigated the barriers for
vaccination by changing decisions with sequential conditions,
knowledge, cost, and physician’s recommendation.

Results

Study population. Among the 656 subjects invited to partici-
pate in the survey, 603 (91.9%) subjects responded. The most
common reason for not participating was the lack of time to
complete the survey. Among the respondents, 359 were aged
�50 y and 244 were aged <50 y, comprising 271 men (44.9%)
and 332 women (55.1%). The slightly higher predominance of
women was the same in both age groups (Table 1). The respond-
ents who completed the entire questionnaire totaled 472
(78.3%). The age distribution of respondents was as follows: 19–
29 y (7.3%), 30–39 y (16.7%), 40–49 y (16.4%), 50–59 y
(24.4%), 60–69 y (18.4%), and �70 y (16.8%).

The average duration of education reported was 12.1 y, and
the older group had a lower education level when compared with
the younger group (10.4 § 4.1 y vs. 14.6 § 2.2 y, respectively, p

<0.001). Most subjects aged �50 y (75.5%) had been educated
beyond middle school and most subjects aged < 50 y (97.1%)
had been educated beyond high school. In the latter, more than
50% reported having graduated from college (56.6%). Moreover,
the mean monthly household income was lower in the older
group when compared with the younger group (US $2,441 §
1,675 vs. US $3,640 § 1,608, respectively, p <0.001; Table 1).
Approximately 50% of the older group reported having a
monthly income of <US $2,000 (50.6%, 172/340) and 29.5%
(72/244) of the younger group’s monthly income exceeded US
$5,000. More than 50% of the subjects aged �50 y had no
comorbidities (56.9%, 199/350), and the most common comor-
bidity was diabetes (32.7%, 65/199). Regarding the vaccination
history of subjects aged �50 y, 68.5% (246/359) respondents
stated having received adulthood vaccines: seasonal influenza vac-
cine in the last influenza season (62.4%, 224/359), pneumococ-
cal vaccine (19.8%, 71/359), and HZ vaccine (3.1%, 11/359).

Awareness of HZ and HZ vaccination. Overall, 85.7% (517/
603) reported they had heard of HZ and 43.6% (225/516) were
aware of HZ vaccination. Subjects aware of HZ were more likely
to be women and younger, except for the group aged 20–29 y
The frequency of subjects aware of HZ varied according to their
education level: those who did not complete elementary school
education (68.6%), those who completed elementary school
(72.2%), those who completed middle school (85.1%), those
who completed college (92.1%), and those who pursued univer-
sity education (95.5%; p < 0.001). Subjects who reached higher
education levels were more likely to be aware of HZ (p < 0.001,
linear by linear test). Likewise, subjects with higher monthly
income were generally more likely to be aware of HZ: monthly
income of <US $2,000 (76.7%), US $2,000–2,999 (90.0%),
US $3,000–3,999 (94.0%), US $4,000–4,999 (90.8%), and
�US $5,000 (91.5%).

Most subjects who had heard of HZ were relatively well
informed about HZ. For example, most of the subjects who
stated they are aware of HZ knew that it accompanies pain
(94.7%, 480/507) and that risk of HZ increases with age
(77.5%, 385/497). The most common misunderstanding was
that related to the belief that when HZ is treated, PHN can be
prevented, of which the correct rate was 59.3% (293/494).
When we scored each of the 5 questions, personal history of HZ

Table 1. Demographic characteristics of the subjects interviewed (N D 603)

Aged �50 y Aged 19–49 y

Total (N D 359) (N D 244) p-value

Gender
Male 271 (44.9%) 158 (44.0%) 113 (46.3%) 0.577
Female 332 (55.1%) 201 (56.0%) 131 (53.7%)

Mean number of y of education
(mean § SD) 12.1 § 4.0 10.4 § 4.1 14.6 § 2.2 <0.001
Mean level of income ($)* 2934 § 1750 2441 § 1675 3640 § 1608 <0.001
Presence of comorbidities N/A 160 (44.6%) N/A N/A
History of vaccination since adulthood N/A 246 (68.5%) N/A N/A

* US $1 D KR₩1,000.
N/A, not applicable; SD, standard deviation.
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or having witnessed someone with HZ was associated with
increased awareness of HZ (3.84 vs. 3.57, n D 479, p D 0.02).

Most respondents aged �50 y who stated they were aware of
HZ (80.1%, 237/296) believed they were unlikely or very
unlikely to develop HZ in the future, and this belief was similar
for men and women (p D 0.059). The perceived likelihood of
being infected with HZ (likely or very likely) increased with age:
50–59 y, 17.3%; 60–69 y, 20.2%; and �70 y, 24.6%. The
majority of respondents aged less than 50 y stated their parents
were very unlikely or unlikely to develop HZ (77.9%, 169/217).

The self-reported prevalence of HZ was 19.6% (100/511) and
increased with age. Subjects who had witnessed someone with
HZ amounted to 67.8% (350/516). Less than 50% of the sub-
jects (43.6%, 225/516) were aware of HZ vaccination and
40.1% of them (89/222) knew that the vaccine had been licensed
for individuals aged �50 y (Table 2). Among subjects aged
�50 y, 22.0% (33/150) stated that they had previously received
a physician’s recommendation of vaccination: subjects aged 50–
59 y (15.2%, 10/66), 60–69 y (32.7%, 18/55) and �70 y
(17.2% , 5/29)(p D 0.491).

The source of information about HZ and its vaccine was
different between the 2 age groups (p D 0.028). Older sub-
jects aged �50 y reported having received information about
HZ from relatives and friends (44.1%, 67/152) and mass
media (42.8%, 65/152). By contrast, younger subjects
reported that mass media was the main source of information
about HZ (68.5%, 50/73). Only 17.8% (40/225) subjects
reported they received information on HZ vaccination from
physicians.

Attitude toward being vaccinated or vaccinating parents
against HZ. In analysis of the attitude toward being vaccinated
or vaccinating parents against HZ, subjects who had received HZ
vaccination were excluded. Overall, 85.6% (507/592) subjects
aware of HZ were willing to be vaccinated or vaccinate their
parents against HZ. Among 284 subjects aged �50 y who were
aware of HZ, personal history of HZ was not associated with a
higher rate of willingness to be vaccinated (Odds Ratio [OR]:
0.737, 95% Confidence Interval [CI]: 0.397–1.371, p D 0.334).
Likewise, having witnessed someone with HZ was not associated
with a higher rate of willingness to be vaccinated (OR: 0.888,
95% CI: 0.461–1.711, p D 0.723). Subjects’ willingness to be
vaccinated showed no trend toward a higher self-reported rate of

receiving the annual seasonal influenza vaccine (OR: 1.053, 95%
CI: 0.553–2.004, p D 0.875).

The main reasons for not being vaccinated were associated
with the low perceived risk of developing HZ (34.2%, 25/73),
followed by concerns about the adverse effects following immu-
nization (21.9%, 16/73), concerns about the vaccination cost
(17.8%, 13/73), misconceptions about the belief that after being
infected once, no further vaccination is required (15.1%, 11/73),
fear of needles (8.2%, 6/73), lack of physician’s recommendation
of HZ vaccination (6.8%, 5/73), and uncertainty about the vac-
cine effectiveness (5.5%, 4/73). Some of those willing to be vacci-
nated or to allow vaccination of their parents responded the
question about the reasons for refusal, which was 34 subjects
aged �50 y and 11 subjects aged <50 y The main concern for
subjects aged �50 y was the cost of vaccine (58.8%, 20/34) and
that for subjects aged<50 y was lack of physician’s recommenda-
tion (36.4%, 4/11) and adverse events following immunization
(36.4%, 4/11).

Willingness to be vaccinated or to accept parents’ vaccination
against HZ was evaluated by dividing the subjects into 4 groups
according to age group and awareness of HZ (Figs. 1 and 2). At
each stage of sequential questions, willingness to accept vaccina-
tion according to the conditions, which are knowledge, cost and
physician’s recommendation, and how prior responses affected
the next questions ware analyzed.

Among subjects aged �50 y who were aware of HZ (n D
275), 82.2% stated they were willing to be vaccinated against
HZ initially (Fig. 1A). Increased knowledge about HZ and its
vaccination reversed 53.4% (9.5%/17.8%) of initial refusal to be
vaccinated. However, 53.4% (47.6%/89.1%) of the subjects who
had intention to be vaccinated after having knowledge about HZ
vaccination refused to be vaccinated when informed about the
cost of the HZ vaccine. Meanwhile, among those not willing to
be vaccinated following increased knowledge about HZ and
information of cost, 68.0% (39.3%/57.8%) of the subjects stated
that they would accept vaccination after the physician’s
recommendation.

Among subjects aged <50 y who have heard of HZ (n D
219), 90.4% stated they were willing to allow vaccination of their
parents (Fig. 1B). Knowledge about HZ and its vaccine reversed
66.7% (6.4%/9.6%) of refusal to give vaccination to their
parents. Those who refused vaccination because of the cost

Table 2. Self-reported history of HZ, having witnessed others with HZ, awareness of HZ, and awareness of HZ vaccination, according to age group

Total Aged �50 y Aged 19–49 y

N (%) n (%) n (%) p-value

History of HZ 100/511 (19.6%) 72/293 (24.6%) 28/218 (12.8%) 0.001
Had witnessed someone with HZ 350/516 (67.8%) 218/297 (73.4%) 132/219 (60.3%) 0.025
Was aware of the HZ vaccine 225/516 (43.6%) 152/297 (51.2%) 73/219 (33.3%) 0.034
Was aware that the HZ vaccine had been licensed

for individuals aged �50 y*
89/222 (40.1%) 69/150 (46.0%) 20/72 (27.8%) 0.010

The total numbers are not consistent between questions as some interviewees did not complete the entire questionnaire.
* Subjects among those who were aware of HZ vaccine answered this question.
HZ, herpes zoster.
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amounted to 14.2% (11.4%C 2.8%). Physicians’ recommenda-
tion reversed 76.5% (13.7%/17.9%) of total refusal after receiv-
ing knowledge and information about cost.

Overall, the high cost decreased the acceptance of vaccination;
however, physician’s recommendation restored this acceptance.
Among subjects aged <50 y, with adequate knowledge of the
HZ and its vaccine, cost, and physician’s recommendation, the
acceptance proportion increased from 90.4% to 95.8% though

cost dropped it significantly. This is
comparable with decrease from 82.2%
to 80.7% among subjects aged �50 y
who were aware of HZ were willing to
be vaccinated.

Those who had never heard about
HZ initially were 59 subjects aged
�50 y and 25 subjects aged <50 y
(Fig. 2A and 2B). When given knowl-
edge, 61.0% and 96.0% stated they
would accept HZ vaccine respectively
and following information about cost,
total acceptance decreased to 25.4% and
84.0%. Among subjects aged �50 y and
<50 y who initially accepted HZ vac-
cine after receiving knowledge, 63.9%
(39.0%/61.0%) and 12.5% (12.0%/
96.0%) turned their intention not to be
vaccinated respectively; following phys-
icians’ recommendation, 47.7% and
100% of the refusal respectively.

For the model analysis with Gener-
alized Estimating Equation (GEE) to
evaluate the factors that influence
intention, only the respondents who
answered all the 4 questions (initial
willingness, awareness of HZ, cost, and
physicians’ recommendation) without
history of HZ vaccination were
included. After correction for gender,
age, education level, and monthly
household income, the perceived risk

of HZ and benefit of HZ vaccination had a positive effect on
willingness (OR: 2.08, 95% CI: 1.53–2.84, p <0.001). Aware-
ness of the vaccination cost had a negative effect on willingness
(OR: 0.10, 95% CI: 0.07–0.14, p <0.001), and the physician’s
recommendation increased willingness significantly (OR: 5.91,
95% CI: 4.44–7.77, p < 0.001).

In the final question, "Would you seek more information
about a new vaccine that could prevent HZ if one were

Figure 1. Impact of knowledge, cost, and
physician’s recommendation on the inten-
tion to be vaccinated (A), or allowing
parents to be vaccinated (B) against HZ
among subjects who had heard of HZ (1A,
subjects aged �50 y; 1B, subjects aged 19–
49 y). Numbers in white boxes indicate the
percentage of subjects who mentioned
that they would be vaccinated or allow
their parents to be vaccinated against HZ
and those in black boxes indicate the per-
centage of subjects who mentioned that
they would not be vaccinated or not allow
their parents to be vaccinated against HZ.
HZ, herpes zoster.
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available?,” 54.2% subjects answered this question affirmatively
and younger subjects were more likely to do so (those aged
�50 y: 41.2% [148/359] and those aged <50 y: 73.4% [179/
244], p <0.001).

Discussion

This study indicates the current pub-
lic awareness of HZ and HZ vaccine,
attitudes toward vaccination, and
obstacles for increasing HZ vaccine
uptake. The awareness of HZ among
subjects varied markedly according to
the country (17%–100%), and a global
survey performed in 2006 indicated that
51% of Korean participants were aware
of HZ.23 In the present study, most sub-
jects were aware of HZ and were rela-
tively well informed about the disease,
especially women, younger adults, sub-
jects with higher educational level and
higher monthly household income. Fur-
thermore, our study highlights that, not-
withstanding the efficacy and
effectiveness of HZ vaccine confirmed
in several large clinical studies, aware-
ness of HZ vaccination is not sufficient.

We could estimate the impacts of
several factors that contribute to the
intention to be vaccinated or vaccinate
parents against HZ using sequential
questions. Overall, 82.2% subjects aged
�50 y who have heard of HZ were ini-
tially willing to be vaccinated; however,
after getting knowledge about HZ and
its vaccination and being aware of the
cost, this percentage decreased to 42.2%
and the cost of vaccination was an influ-
ential factor to drop the intention.
However, physician’s recommendation

restored this percentage to 80.7%. For subjects aged <50 y,
90.4% initially accepted the vaccination of their parents; how-
ever, after getting information about HZ and being aware of the
cost, this percentage decreased to 82.1%. These results

Figure 2. Impact of knowledge, cost, and
physician’s recommendation on the inten-
tion to be vaccinated (A), or allowing
parents to be vaccinated (B) against HZ
among subjects who had never heard of
HZ (2A, subjects aged �50 y; 2B, subjects
aged 19–49 y). Numbers in white boxes
indicate the percentage of subjects who
mentioned that they would be vaccinated
or allow their parents to be vaccinated
against HZ and those in black boxes indi-
cate the percentage of subjects who men-
tioned that they would not be vaccinated
or not allow their parents to be vaccinated
against HZ. HZ, herpes zoster.
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demonstrate high demand of HZ vaccination in Korean people
and underscore the negative effect of the cost and the significant
positive effect of the physician’s recommendation on subjects’
willingness to be vaccinated.

Low vaccination rates may be the result of the lack of patient
education and physician’s recommendation. In one US study,
95% healthcare providers strongly recommended influenza and
pneumococcal vaccines to eligible subjects; however, 88% recom-
mended HZ vaccination, and only 41% strongly recommended
it.25 In addition, the perceived risk of HZ, benefits of HZ vacci-
nation, and physician’s recommendation positively affected the
vaccination rate.24 In the present study, physician’s recommenda-
tion reversed the unwillingness to be vaccinated in 68.0% among
subjects aged �50 y and 76.5% among subjects aged <50 y
respectively, suggesting that the physician’s recommendation
may overcome the burden of vaccination cost.

HZ vaccine is one of the most expensive vaccines recom-
mended for adults. Although the incidence and severity of HZ
increase with age, the awareness of HZ and willingness to be vac-
cinated was lower among elderly population and the cost nega-
tively influenced their willingness to be vaccinated. At present,
HZ vaccine is not included in the national immunization pro-
gram in Korea. Considering that financial factors were the most
common barriers for HZ vaccination among older people, the
inclusion of the vaccine into the program and a cost subsidy may
help increase the vaccine coverage rate effectively, which has been
observed during the pneumococcal vaccine implementation as
part of the elderly immunization program against invasive pneu-
mococcal diseases in Korea, 2013.

After people learnt about HZ and its vaccine, most of them
were willing to be or to allow their parents vaccinated regardless

of present status of awareness. Considering that mass media was
the main source of information, they should convey accurate
information about HZ and its vaccination to the public. Public
awareness may be most efficiently promoted with education
through media to increase HZ vaccination rates, particularly
among older people and those with a low education level and
low income.

We acknowledge that several limitations exist. First, the con-
ditions that influenced the willingness to be vaccinated com-
prised sequential questions, which prevented the evaluation of
the impact of each intervention separately. Second, this survey
was performed in one hospital so it might not represent general
Korean people. However, considering that behavioral patterns
choosing hospital are not determined by region or economic sta-
tus and accordingly, various groups of people visit tertiary teach-
ing hospitals in Korea, the awareness and willingness presented
in this study were assumed to be the same with the general
Korean people. Lastly, this study design was simulation consisted
of sequential questions according to our purpose and design and
it might be different from the actual public behavior.

The HZ vaccine is a relatively new vaccine worldwide. At the
early phase of introduction of a new vaccine, people are likely less
aware of the vaccine and its cost may be high in most countries;
thus people’s acceptance of the vaccine is hindered.24,26 The
recently developed vaccines, including human papillomavirus
vaccines, have encountered similar public barriers.26 Accordingly,
our study results would be useful as bases for developing strate-
gies for introduction of new vaccines.

Considering the rapidly expanding elderly population, HZ
will become increasingly important because of its prevalence in
this population group. The major obstacles to increase HZ

Table 3. Acceptance of HZ vaccination after specific conditions, stratified by epidemiologic characteristics

Would you
be vaccinated

against HZ? (yes)y

After reading
offered information,

would you be
vaccinated? (yes)y

Would you
be vaccinated
considering the

present cost? (yes)y

Would you
be vaccinated
if your doctor

recommended it? (yes)y

Totalx 440/513 (85.8%) 471/512 (92.0%) 306/513 (59.6%) 443/510 (86.9%)
Age
<50 y 198 (90.4%)* 211 (96.3%)* 180 (82.2%)* 210 (95.9%)*

50–69 y 190 (85.2%)* 204 (91.5%)* 108 (48.4%)* 184 (83.3%)*

�70 y 52 (73.2%)* 56 (80.0%)* 18 (25.4%)* 49 (70.0%)*

Gender
Male 189 (87.5%) 202 (92.7%) 138 (63.0%) 189 (87.1%)
Female 251 (84.5%) 269 (91.5%) 168 (57.1%) 254 (86.7%)

Education
Incomplete high school education 104 (78.2%)* 112 (85.5%)* 48 (36.6%)* 97 (74.0%)*

College education 333 (88.6%)* 355 (94.2%)* 254 (67.2%)* 342 (91.2%)*

Monthly household income
<US $5,000 325 (84.2%) 352 (91.4%) 212 (54.9%)* 330 (85.9%)
�US $5,000 96 (90.6%) 102 (95.3%) 82 (76.6%)* 98 (91.6%)

GEE (OR) [95% CI] N/A 2.08 [1.53–2.84] * 0.10 [0.07–0.14] * 5.91 [4.44–7.77] *

* p< 0.05.
xNinety subjects were excluded in this table due to missing values and the numbers are not consistent between questions as some interviewees did not
complete the entire questionnaire.
GEE, generalized estimating equation; OR, odds ratio; CI, confidence interval; N/A, not applicable.
yFor subjects aged <50 y, the questions were modified as “Would you allow HZ vaccination to your parents following condition?”
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vaccination involve the cost, low perceived risk, and lack of
knowledge of HZ and its vaccine. The promotion of both public
education and the physicians’ recommendation of vaccination
may overcome these barriers considerably.

Patients and Methods

Study design. This cross-sectional study involved adults vis-
ited to the outpatient Department of Infectious Diseases in Korea
University Guro Hospital (KUGH), South Korea, between
August 23 and September 15 of 2013. KUGH is a tertiary teach-
ing hospital that assists mainly the urban population. The
research team members collected data from patients and their
companions who visited the department. To avoid response bias,
the members who conducted and assisted the survey were apart
from relationship of doctor-patient or doctor-nurse and each par-
ticipants received, read, and responded the questionnaires by
themselves. Subjects eligible to participate in the study included
those aged �50 y, or whose parents were aged �50 y and could
be vaccinated. The groups were divided into 2 groups by age of
50 y, because the HZ vaccine has been approved for subjects
aged �50 y in Korea. Two types of questionnaires were used:
one was developed for subjects aged �50 y (Type A) and the
other for subjects aged <50 y (Type B) (Appendix).

The current HZ vaccine is not indicated to adults aged
<50 y; hence, they could not be surveyed for their willingness to
be vaccinated, and their acceptance of their parents’ HZ vaccina-
tion was surveyed instead. In accordance with the Confucian
moral principles, Korean adults have a strong filial responsibility
toward their parents. Accordingly, we assumed that their inten-
tion to accept vaccination for their parents is not just a recom-
mendation but reflects their willingness to be vaccinated in the
future. Therefore, our study results may not be exclusively con-
fined to Korea in regards to the cultural phenomenon in which
the unique parent-offspring interrelationship described earlier is
evident.

The questionnaires were developed by the investigators on the
basis of findings from previous studies (Appendix).21-25,27 The
questionnaire referred to: (i) awareness of HZ, (ii) awareness of
HZ vaccination, and (iii) behavioral factors that influence peo-
ple’s decisions to be vaccinated. We evaluated the change in will-
ingness to be vaccinated using the following behavioral factors:
awareness of the potential severity of HZ and efficacy of HZ vac-
cination, awareness of the cost of vaccination, and physician’s
recommendation of vaccination.

Basically, we designed the questionnaires in a way of that
results could be utilized and interpreted in terms of public health
intervention such as education on public and physicians. In addi-
tion, general process of accepting adult vaccination especially her-
pes zoster vaccination was in consideration. When someone gets
aware of HZ through witnessing HZ patients or media, they may
have interest and may search for the information about HZ and
preventive measures. With relatively lower frequency, the physi-
cians may have recommended HZ vaccination as it was recently

licensed for use in Korea. We intended to measure the impact of
knowledge and cost as well as physicians’ recommendation at
each moment which were the most important determinant fac-
tors in previous studies.24,25,27,28

With regards to the term, there is only one language used in
Korea (Korean) and only one word indicating HZ (Dae-Sang-Po-
Gin) that there was no miscommunication associated with
terminology.23

Also, before the initiation of survey, a number of people with
several different age group and educational level was asked to
read and assess the questionnaires if there is anything difficult to
understand.

Statistical analyses. The continuous variables were reported as
mean § standard deviation and analyzed using the unpaired 2-
tailed t-test, and a value of p < 0.05 was considered significant.
The self-reported prevalence of HZ, witnessing others with HZ,
awareness of HZ, and awareness of HZ vaccination were reported
as a function of age and socioeconomic status. The difference in
the awareness of HZ according to demographic data was exam-
ined with the x2-test. The factors that affected vaccination com-
pliance—awareness of HZ, cost of its vaccination, and
physician’s recommendation—were examined by model analysis
using the GEE method. All analyses were conducted using SAS
software version 9.3 (SAS Institute, Cary, NC, USA).
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Appendix

Two types of questionnaires for survey on public awareness,
attitudes and barriers for herpes zoster vaccination were used.
One was developed for subjects aged 50 y (Type A) and the other
for subjects aged <50 y (Type B).
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