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ABSTRACT

Background: Herpes zoster vaccine (HZV) has been available in China’s mainland since June 2020. This
study estimated willingness to receive HZV to characterize factors that may influence vaccination
willingness.

Methods: We conducted a face-to-face questionnaire survey in adults aged 50-69 years in 13 commu-
nities in Shanghai in late 2020. We explored the relationship between vaccination willingness and
independent factors including demographic factors, medical history, knowledge of herpes zoster and
HZV, and vaccine hesitancy. Outcomes included participants’ willingness to vaccinate themselves, their
partners, and their parents, under both the current payment scenario (self-payment) and a hypothetical
scenario (payment by basic medical insurance).

Results: A total of 1672 respondents aged 50-69 years were included in this study. The proportion of
respondents willing to get vaccinated was 16.57% for themselves, 13.88% for their partners, and 8.49% for
their parents. If the vaccine was covered under insurance, these numbers increased to 72.25%, 62.50%, and
29.96%, respectively. Younger age, female gender, higher income, higher educational level, local residents,
and lower vaccine hesitancy were associated with increased willingness to vaccinate. Knowledge of herpes
zoster and HZV positively influenced the willingness in the hypothetical payment scenario.

Conclusion: We determined a very low willingness to vaccinate HZV in adults aged 50-69 years in
a Chinese metropolis. Decreasing costs is important to increase coverage. Additionally, strengthening
advocacy and health promotion for the vaccine will be particularly important, especially for groups with
certain underlying diseases.
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Introduction vaccine Zostavax (ZVL, Merck), which is one-dose schedule
and applicable for people aged 60 and above.'® Another one is
the recombinant zoster vaccine Shingrix (RZV,
GlaxoSmithKline), which is two-dose schedule and applicable
for people aged 50 and above.'" Vaccination coverage of HZV
has remained low, e.g.,6.1% in Canada (2009-2013) and
25.8% in the USA (2007-2013).">'? There are multiple factors
that could influence vaccination uptake of HZV, including
age, educational level, history of herpes zoster infection, and
awareness of herpes zoster and HZV.'* RZV came on to the
Chinese market in June 2020. Initial investigations have
shown that the Chinese population =50 years has relatively
low willingness to receive this vaccine due to its high price
(one dose is CNY 1600, or approximately USD 250). With the
goal of providing scientific evidence for increasing vaccina-
tion uptake in the future, this study estimated willingness to
receive HZV to characterize factors that may influence vacci-
nation willingness.

Herpes zoster, or shingles, is an infectious disease caused by
reactivation of varicella-zoster virus (VZV) that has been latent
in the dorsal root ganglia or intracranial ganglia of the spinal cord
for a long time, characterized by the appearance of herpes in
clusters along the peripheral nerves on one side of the body.'
Herpes zoster is more common among elderly and people with
immunodeficiency, in which approximately 22% of the cases may
progress to postherpetic neuralgia (PHN). The pain can last for
months and even years, and seriously affects the quality of life.*
Data from Canada, Israel, Japan, China and the USA estimated
the age-adjusted incidence of herpes zoster to be 3.4/1000 person-
years — 5.0/1000 person-years.” A study in 27 European countries
showed that the incidence rate for people over 50 years old was
9.92/1000 person-years, and increased with age.” Compared to
healthy people, incidence of herpes zoster may be higher in people
with immunodeficiency and certain underlying diseases. Studies
found that bone marrow or stem cell transplant recipients (43.03/
1000 person-years) had a higher incidence than solid organ trans-
plant recipients (17.04/1000 person-years).” In addition, people
with diabetes were more susceptible to herpes zoster, as previously
documented in Japan and Israel.*’

Two kinds of herpes zoster vaccines (HZV) have been
available globally. One is the live attenuated herpes zoster

Methods
Study design

We designed a survey in adults aged 50-69 years in Shanghai,
China, in late 2020. A convenience sampling strategy was
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employed to recruit respondents in a total of 13 urban and rural
communities.

Questionnaire design

This study investigated the answers to the questions on herpes
zoster and HZV, using a questionnaire which was completed
by professionally trained investigators in a face-to-face man-
ner. The content of the questionnaire included:

(1) Demographics such as age, gender, household registra-
tion, educational level, and monthly income;

(2) Past medical history, including herpes zoster and var-
icella, systemic lupus erythematosus, cardiovascular
and cerebrovascular diseases, rheumatoid arthritis, dia-
betes, chronic respiratory diseases, malignant tumors,
and other immunodeficiency diseases;

(3) Knowledge of herpes zoster and HZV, and willingness
to vaccinate themselves, their partners and parents
against herpes zoster;

(4) Vaccine hesitancy.

Scoring of answers to the questions

In order to measure the knowledge of survey respondents, we
scored their answers as follows. Generally, in the questions
transformed into categorical variables, 3 points were given for
correct answers, 0 point for false answers, and 1 point for those
answered “not sure” (Table 1). In addition, several questions
were transformed into continuous variables, including princi-
pal symptoms of herpes zoster, principal incentives to herpes
zoster, and transmission routes of herpes zoster, in which 1
point was given for each correct answer and overall points were
counted.

Vaccine hesitancy was measured with a 10-item scale, with
each question using a 5-point Likert scale, as described
elsewhere.'” Negative attitude questions toward vaccine hesi-
tancy were scored directly; for positive attitude questions, six
points were subtracted from the questions’ scores so that all
items had scores in the same direction. Then, scores of vaccine
hesitancy were added together to get the total score, which
could range between 10 and 50.

Statistical analysis

Descriptive statistics compared the demographic character-
istics of survey respondents. The proportion of respondents
being willing to be vaccinated with HZV was calculated,
and then was standardized according to the population
demographics (age/sex distribution) in Shanghai in the
2010 census. Moreover, multivariable logistic regression
analysis was employed to separately determine the factors
associated with the willingness to be vaccinated with HZV
for themselves, their partners, and their parents, in the
current  payment scenario (self-payment) and
a hypothetical scenario (payment by basic medical insur-
ance). Demographics, medical history, knowledge of herpes
zoster and HZV, and vaccine hesitancy were included as
independent variables. Statistical analysis was performed

using the IBM SPSS 23.0 (Armonk, NY, USA). A P value
<.05 was considered statistically significant.

Ethical approval

This study was approved by the Institutional Review Board
(IRB) of the Fudan University School of Public Health (IRB
00002408 and FWA 00002399) under IRB #2021-04-0895 and
the IRB of Minhang District Center for Disease Control and
Prevention under EC-P-2020-010.

Results
Willingness to vaccinate against herpes zoster

A total of 1672 respondents aged 50-69 years were included in
this study. A majority were local residents (80.74%), had an
educational level of below college and university (86.72%), and
moderate monthly income (67.52%) (Table 1). In the answers
to the questions, respondents were relatively likely to know
about higher susceptibility to herpes zoster among the elderly
(61.48%) and to believe in the vaccine’s effectiveness (72.61%);
in contrast, they were less likely to know about the risk of re-
contracting VZV (36.06%), or to know whether or not there
was enhanced susceptibility of having VZV if in contact with
those had herpes zoster (29.78%). A majority were “not sure”
about the target population of HZV vaccination (82.81%) or
about the HZV vaccination schedule (83.97%). In addition,
their average (+standard deviation) score for vaccine hesitancy
was determined to be 21.67 + 3.63, which differed significantly
by monthly income (F = 5.99, P = .003).

The unstandardized proportion of respondents willing to
get vaccinated was 16.57% for themselves and the propor-
tion standardized to Shanghai’s age/sex distribution was
17.69%. In the actual payment scenario, 318 respondents
were willing to vaccinate, including for themselves
(n = 277; 16.57%), their partners (n = 232; 13.88%), or
their parents (n = 142; 8.49%), whereas 1354 (80.98%) were
unwilling to vaccinate. If the HZV would be included in
basic medical insurance, the respondents willing to receive
a vaccine increased greatly: for themselves (n = 1208;
72.25%), for their partners (n = 1045; 62.50%), and for
their parents (n = 501; 29.96%), while 434 (25.96%)
remained unwilling to vaccinate.

Factors associated with willingness to vaccinate

We performed six logistic regression models to separately
determine the factors associated with the willingness to be
vaccinated with HZV for themselves, their partners, and their
parents, in the actual payment scenario (self-payment) and
assumed scenario (payment by basic medical insurance)
(Table 2).

In the actual scenario of self-payment, respondents aged 50—
59 years, with a higher educational level, higher monthly
income, and lower vaccine hesitancy were more willing to
vaccinate (Table 3). In addition, those reported being “not
sure” toward the schedule of HZV doses were less willing to
vaccinate. However, those had lower knowledge of herpes
zoster and HZV, through questions such as susceptibility of
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Table 1. Willingness to vaccinate herpes zoster vaccines (HZV) for themselves across the demographics and answers to questions.

No. Respondents willing to Respondents unwilling to
answered vaccinate (%) vaccinate (%)

Age (years)

50-59 727 139 (19.12) 588 (80.88)

60-69 945 138 (14.60) 807 (85.40)
Gender

Male 777 127 (16.34) 650 (83.66)

Female 895 150 (16.76) 745 (83.24)
Location of household registration

Local 1350 229 (16.96) 1121 (83.04)

Non-local 322 48 (14.91) 274 (85.09)
Educational level

Middle school or below 831 129 (15.52) 702 (84.48)

High school 619 101 (16.32) 518 (83.68)

College and university 222 47 (21.17) 175 (78.83)
Monthly income (CNY)

< 2000 336 43 (12.80) 293 (87.20)

2001-5000 1129 179 (15.85) 950 (84.15)

> 5001 207 55 (26.57) 152 (73.43)
Are people in contact with those who have herpes zoster susceptible to contracting

varicella-zoster virus?

Not susceptible 747 131 (17.54) 616 (82.46)

Not sure 427 115 (26.93) 383 (73.07)

Susceptible 498 31 (6.22) 396 (93.78)
Are the elderly susceptible to contracting varicella-zoster virus?

Not susceptible 273 57 (20.88) 216 (79.12)

Not sure 371 32 (8.63) 339 (91.37)

Susceptible 1028 188 (18.29) 840 (81.71)
Can people who had had herpes zoster contract varicella-zoster virus again?

Cannot contract again 526 103 (19.58) 423 (80.42)

Not sure 543 59 (10.87) 484 (89.13)

Can contract again 603 115 (19.07) 488 (80.93)
Did you have herpes zoster?

No 1401 224 (15.99) 1177 (84.01)

Yes 271 53 (19.56) 218 (80.44)
Did you have varicella?

No 1455 228 (15.67) 1227 (84.33)

Yes 217 49 (22.58) 168 (77.42)
Can herpes zoster be prevented?

Cannot be prevented 192 25 (13.02) 167 (86.98)

Not sure 542 65 (11.99) 477 (88.01)

Can be prevented 938 187 (19.94) 751 (80.06)
Can vaccination prevent herpes zoster?

Cannot prevent 47 4 (8.51) 43 (91.49)

Not sure 396 35 (8.84) 361 (91.16)

Can only relieve the symptoms 15 5(33.33) 10 (66.67)

Can prevent herpes zoster 1214 233 (19.19) 981 (80.81)
What are the recipients of the HZV vaccination in China?

Children 159 44 (27.67) 115 (72.33)

Not sure 883 108 (12.23) 775 ((87.77)

Adult 91 26 (28.57) 65 (71.43)

Adult =50 years 539 99 (18.37) 440 (81.63)
What is the HZV vaccination schedule in China?

One dose or three doses 110 33 (30.00) 77 (70.00)

Not sure 1404 196 (13.96) 1208 (86.04)

Two doses 158 48 (30.38) 110 (69.62)
What are the principal symptoms of herpes zoster? (multi-choice)

> one correct answer 1380 242 (17.54) 1138 (82.46)

No correct answer 292 35(11.99) 257 (88.01)
What are the principal incentives to herpes zoster? (multi-choice)

> one correct answer 1136 212 (18.66) 924 (81.34)

No correct answer 536 65 (12.13) 471 (87.87)
What are the transmission routes of herpes zoster? (multi-choice)

> one correct answer 712 133 (18.68) 579 (81.32)

No correct answer 960 144 (15.00) 816 (85.00)

contracting VZV in contact with those who have herpes zoster,
susceptibility of contacting VZV among elderly, and targeted
population of HZV vaccination in China, were more likely to
have higher willingness.

In the hypothetical scenario that HZV would be included in
basic medical insurance, age, educational level, and vaccine

hesitancy had a similar impact on the willingness as they did
for self-payment (Table 4). In contrast to the actual payment
scenario, respondents with higher knowledge of herpes zoster
and HZV were more likely to vaccinate. In addition, those with
more underlying diseases were more willing to get vaccinated
for themselves.
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Table 2. Factors that influence the respondents’ willingness to vaccinate herpes zoster vaccine (HZV) under two payment scenarios.

Willing to vaccinate
themselves (95% Cl)

Willing to vaccinate
partners (95% Cl)

Willing to vaccinate
parents (95% Cl)

Actual payment scenario (self-payment)
Age (years)
50-59
60-69
Educational level
Middle school or below
High school
College and university
Monthly income (CNY)
< 2000
2001-5000
> 5001
Are people in contact with those who have herpes zoster susceptible to
contracting varicella-zoster virus?
Not susceptible
Not sure
Susceptible
Are the elderly susceptible to contracting varicella-zoster virus?
Not susceptible
Not sure
Susceptible
What are the recipients of the HZV vaccination in China?
Children
Not sure
Adult
Adult =50 years
What is the HZV vaccination schedule in China?
One dose or three doses
Not sure
Two doses
Vaccine hesitancy (score)

Hypothetical payment scenario (payment by basic medical insurance)
Age (years)
50-59
60-69
Gender
Male
Female
Location of household registration
Local
Non-local
Educational level
Middle school or below
High school
College and university
Are people in contact with those who have herpes zoster susceptible to
contracting varicella-zoster virus?
Not susceptible
Not sure
Susceptible
Are the elderly susceptible to contracting varicella-zoster virus?
Not susceptible
Not sure
Susceptible
Can people who had had herpes zoster contract varicella-zoster virus
again?
Cannot contract again
Not sure
Can contract again
Can vaccination prevent herpes zoster?
Cannot prevent
Not sure
Can only relieve the symptoms
Can prevent herpes zoster
What are the recipients of the HZV vaccination in China?
Children
Not sure
Adult
Adult =50 years
Vaccine hesitancy (score)
Underlying diseases (number)

1.455 (1.081-1.959)
1.0

1.0
0.458 (0.269-0.781)

0.570 (0.378-0.860)
1.0

1.889 (1.181-3.022)
2.748 (1.705-4.428)
1.0
1.459 (1.007-2.114)
1.0

2.035 (1.297-3.192)

1.0

0.434 (0.282-0.666)
1.0
0.866 (0.829-0.905)

1.0

1.0

1.671 (1.240-2.253)
1.0

0.578 (0.374-0.894)

0.514 (0.335-0.788)
1.0

0.680 (0.488-0.947)
1.0

0.703 (0.519-0.952)
1.0

0.477 (0.247-0.921)
0.613 (0.464-0.810)

1.0

0.632 (0.465-0.860)

1.0
0.864 (0.835-0.894)
1.539 (1.229-1.926)

1.586 (1.155-2.177)
1.0

1.0
0.445 (0.255-0.775)

0.500 (0.327-0.765)
1.0

1.777 (1.078-2.930)
2.299 (1.379-3.832)
1.0

1.0

2.167 (1.347-3.486)

1.0

0.436 (0.277-0.685)
1.0
0.860 (0.821-0.901)

1.423 (1.133-1.788)
1.0

1.0
0.688 (0.475-0.998)

0.619 (0.429-0.892)
1.0

0.761 (0.583-0.993)

1.0

0.667 (0.514-0.865)

1.0

0.609 (0.464-0.799)

1.0
0.915 (0.888-0.943)

4.947 (3.149-7.771)
1.0

0.368 (0.218-0.621)
1.0

2.137 (1.090-4.189)
1.0

1.0
0.859 (0.808-0.912)

4.255 (3.308-5.475)
1.0

0.694 (0.541-0.890)
1.0

1.0

1.0

1.508 (1.053-2.160)
1.493 (1.025-2.173)
1.0

0.537 (0.399-0.722)

1.0
0.945 (0.913-0.979)
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Table 3. Factors that influence willingness to receive herpes zoster vaccine (HZV) for themselves or give HZV to their partners and parents under actual payment scenario
(self-payment).

Willing (%) Unwilling (%) OR value 95%(Cl
For themselves
Age (years)
50-59 139 (19.12) 588 (80.88) 1.455 1.081-1.959
60-69 138 (14.60) 807 (85.40) 1.0
Monthly income (CNY)
< 2000 43 (12.80) 293 (87.20) 0.458 0.269-0.781
2001-5000 179 (15.85) 950 (84.15) 0.570 0.378-0.860
> 5001 55 (26.57) 152 (73.43) 1.0
Are people in contact with those who have herpes zoster
susceptible to contracting varicella-zoster virus?
Not susceptible 131 (17.54) 616 (82.46) 1.889 1.181-3.022
Not sure 115 (23.09) 383 (76.91) 2.748 1.705-4.428
Susceptible 31 (7.26) 396 (92.74) 1.0
Are the elderly susceptible to contracting varicella-zoster virus?
Not susceptible 57 (20.88) 216 (79.12) 1.459 1.007-2.114
Not sure 32 (8.63) 339 (91.37)
Susceptible 188 (18.29) 840 (81.71) 1.0
What are the recipients of the HZV vaccination in China?
Children 44 (27.67) 115 (72.33) 2.035 1.297-3.192
Not sure 108 (12.23) 775 (87.77)
Adult 26 (28.57) 65 (71.43)
Adult =50 years 99 (18.37) 440 (81.63) 1.0
What is the HZV vaccination schedule in China?
One dose or three doses 33 (30.00) 77 (70.00)
Not sure 196 (13.96) 1208 (86.04) 0.434 0.282-0.666
Two doses 48 (30.38) 110 (69.62) 1.0
Vaccine hesitancy 20.27 +3.33 21.94 + 3.63 0.866 0.829-0.905
For partners
Age (years)
50-59 124 (17.06) 603 (82.94) 1.586 1.155-2.177
60-69 108 (11.43) 837 (88.57) 1.0
Monthly income (CNY)
< 2000 37 (11.01) 299 (88.99) 0.445 0.255-0.775
2001-5000 144 (12.75) 985 (87.25) 0.500 0.327-0.765
> 5001 51 (24.64) 156 (75.36) 1.0
Are people in contact with those who have herpes zoster
susceptible to contracting varicella-zoster virus?
Not susceptible 113 (15.13) 634 (84.87) 1.777 1.078-2.930
Not sure 92 (18.47) 406 (81.53) 2.299 1.379-3.832
Susceptible 27 (6.32) 400 (93.68) 1.0
What are the recipients of the HZV vaccination in China?
Children 38 (23.90) 121 (76.10) 2.167 1.347-3.486
Not sure 92 (10.42) 791 (89.58)
Adult 23 (25.27) 68 (74.73)
Adult =50 years 79 (14.66) 460 (85.34) 1.0
What is the HZV vaccination schedule in China?
One dose or three doses 24 (21.82) 86 (78.18)
Not sure 167 (11.89) 1237 (88.11) 0.436 0.277-0.685
Two doses 41 (25.95) 117 (74.05) 1.0
Vaccine hesitancy 20.18 £3.30 21.90 + 3.63 0.860 0.821-0.901
For parents
Age (years)
50-59 109 (14.99) 618 (85.01) 4.947 3.149-7.771
60-69 33 (3.49) 912 (96.51)
Educational level
Middle school or below 59 (7.10) 772 (92.10)
High school 42 (6.79) 577 (93.21) 0.367 0.218-0.621
College and university 41 (18.49) 181 (81.51) 1.0
What are the recipients of the HZV vaccination in China?
Children 24 (15.09) 135 (84.91)
Not sure 46 (5.21) 837 (94.79)
Adult 18 (19.78) 73 (80.22) 2.137 1.090-4.189
Adult =50 years 54 (10.02) 485 (89.98) 1.0
Vaccine hesitancy 20.15 + 3.17 21.81 + 3.64 0.859 0.808-0.912
Discussion

receive HZV was as high as 49.64% in Shanghai. This study
This study found that the willingness to receive HZV for shared similar context and settings with our study; the differ-
themselves was only 16.57% in adults aged 50-69 years in ence might be attributable to the measurement by question-
Shanghai. Recently, a survey reported that the willingness to  naires, sample size, and date of survey.'® The burden of disease
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Table 4. Factors that influence willingness to receive herpes zoster vaccine (HZV) for themselves or give HZV to their partners and parents under the hypothetical
scenario (payment by basic medical insurance).

Willing (%) Unwilling (%) OR value 95%Cl
For themselves
Location of household registration
Local 1016 (75.26) 334 (24.74) 0.598 0.444-0.807
Non-local 192 (59.63) 130 (40.37) 1.0
Educational level
Middle school or below 584 (70.28) 247 (29.72) 0.578 0.374-0.894
High school 441 (71.24) 178 (28.76) 0.514 0.335-0.788
College and university 183 (82.43) 39 (17.57) 1.0
Are the elderly susceptible to contracting varicella-zoster virus?
Not susceptible 195 (71.43) 78 (28.57)
Not sure 213 (57.41) 158 (42.59) 0.680 0.488-0.947
Susceptible 800 (77.82) 228 (22.18) 1.0
Can people who had had herpes zoster contract varicella-zoster virus again?
Cannot contract again 377 (71.67) 149 (28.33) 0.703 0.519-0.952
Not sure 352 (64.83) 191 (35.17)
Can contract again 479 (79.44) 124 (20.56) 1.0
Can vaccination prevent herpes zoster?
Cannot prevent 28 (59.57) 19 (40.43) 0.477 0.247-0.921
Not sure 230 (58.08) 166 (41.92) 0.613 0.464-0.810
Can only relieve the symptoms 10 (66.67) 5(33.33)
Can prevent herpes zoster 940 (77.43) 274 (22.57) 1.0
What are the recipients of the HZV vaccination in China?
Children 123 (77.36) 36 (22.64)
Not sure 573 (64.89) 310 (35.11) 0.632 0.465-0.860
Adult 75 (82.42) 16 (17.58)
Adult =50 years 437 (81.08) 102 (18.92) 1.0
Vaccine hesitancy 2113 £ 3.24 23.05 + 4.19 0.864 0.835-0.894
Number of underlying diseases 0.40 + 0.68 0.21 +0.48 1.539 1.229-1.926
For partners
Age (years)
50-59 484 (66.57) 243 (33.43) 1.423 1.133-1.788
60-69 561 (59.37) 384 (40.63) 1.0
Educational level
Middle school or below 502 (60.41) 329 (39.59) 0.688 0.475-0.998
High school 380 (61.39) 239 (38.61) 0.619 0.429-0.892
College and university 163 (73.42) 59 (26.58) 1.0
Can people who had had herpes zoster contract varicella-zoster virus again?
Cannot contract again 325 (61.79) 201 (38.21) 0.761 0.583-0.993
Not sure 297 (54.70) 246 (45.30)
Can contract again 423 (70.15) 180 (29.85) 1.0
Can vaccination prevent herpes zoster?
Cannot prevent 29 (61.70) 18 (38.30)
Not sure 190 (47.98) 206 (52.02) 0.667 0.514-0.865
Can only relieve the symptoms 9 (60.00) 6 (40.00)
Can prevent herpes zoster 817 (67.30) 397 (32.70) 1.0
What are the recipients of the HZV vaccination in China?
Children 110 (69.18) 49 (30.82)
Not sure 481 (54.47) 402 (45.53) 0.609 0.464-0.799
Adult 67 (73.63) 24 (26.37)
Adult =50 years 387 (71.80) 152 (28.20) 1.0
Vaccine hesitancy 21.20 £3.22 2244 +4.12 0.915 0.888-0.943
For parents
Age (years)
50-59 340 (46.77) 387 (53.23) 4.255 3.308-5.475
60-69 161 (17.04) 784 (82.96) 1.0
Gender
Male 200 (25.74) 577 (74.26) 0.694 0.541-0.890
Female 301 (33.63) 594 (66.37) 1.0
Educational level
Middle school or below 208 (25.03) 623 (74.97) 0.408 0.282-0.591
High school 181 (29.24) 438 (70.76) 0.391 0.272-0.562
College and university 112 (50.45) 110 (49.55) 1.0
Are people in contact with those who have herpes zoster susceptible to contracting
varicella-zoster virus?
Not susceptible 240 (32.13) 507 (67.87) 1.508 1.053-2.160
Not sure 175 (35.14) 323 (64.86) 1.493 1.025-2.173
Susceptible 86 (20.14) 341 (79.86) 1.0
What are the recipients of the HZV vaccination in China?
Children 63 (39.62) 96 (60.38)
Not sure 198 (22.42) 685 (77.58) 0.537 0.399-0.722
Adult 34 (37.36) 57 (62.64)
Adult =50 years 206 (38.22) 333 (61.78) 1.0

Vaccine hesitancy 21.20 £3.33 21.87 £3.74 0.945 0.913-0.979




of herpes zoster is relatively high. The annual economic burden
caused by herpes zoster and postherpetic neuralgia in China
has been estimated to be as high as CNY 9.2 billion (approxi-
mately USD 1.3 billion), and this estimate includes only in-
hospital medical expenses and excludes direct non-medical
expenses and indirect expenses.'” Thus, increasing willingness
to receive HZV may improve middle-aged and elderly adults’
health, and further provides scientific evidence for subsequent
formulation of immunization strategies for other adult vac-
cines, like influenza, pneumococcal, or COVID-19 vaccina-
tions. However, vaccination coverage of HZV has remained
low even in high-income countries, such as 20.0% and 25.8% in
Greece and the USA, respectively.'®'” Increasing HZV uptake
among the elderly has therefore become a public health con-
cern. Under a scenario where the costs would be covered by
insurance, we saw a great increase in vaccination coverage: up
to 72.2% for themselves and 74.0% for themselves, a partner, or
parent, suggesting that cost of vaccination is an important
barrier to vaccination.

There are multiple factors influencing the willingness and
uptake of HZV vaccination. In terms of willingness to vaccinate,
awareness of diseases and vaccines can have an impact. In
a systematic review and meta-analysis, 67.1% of the respondents
in 17 countries reported that they knew little or nothing about
HZV.*° In a survey in Hong Kong, China, 47.1% of the respon-
dents who had not been vaccinated with HZV did not know
about HZV, and 32.4% reported insufficient information from
doctors and public education campaigns.'* Similarly, in our
study, the respondents also had limited knowledge of herpes
zoster and HZV, which may be attributable to insufficient infor-
mation from vaccination clinics or other health care providers.
However, we noted that some answers on the knowledge of
herpes zoster and HZV, such as susceptibility of contracting
VZV in contact with those who have herpes zoster, susceptibility
of contacting VZV among elderly, targeted population of HZV
vaccination in China, and effect of vaccination against herpes
zoster, demonstrate both positive and negative impact on the
willingness to vaccinate HZV under different scenarios. Prior to
this study, we hypothesized that greater knowledge and aware-
ness in the respondents would contribute to higher willingness,
but our findings did not support the hypothesis. This discre-
pancy be explained in that knowledge and awareness of herpes
zoster and HZV may play a minor role in the decision to take the
vaccination, compared to the significant role of the high price of
HZV; in a hypothetical scenario where insurance covered the
vaccine, vaccination willingness remarkably increased and then
knowledge and awareness influenced the willingness as we had
hypothesized.

In addition, we characterized how demographic factors
influenced willingness to receive a vaccine. A Canadian study
found that the vaccination rates of HZV for men and women
were 4.8% and 7.3%, respectively; people living in urban cen-
ters (6.2%) had a higher vaccination rate than those living in
rural areas (5.3%), suggesting that demographics also affected
vaccination behavior.””> Our study identified similar demo-
graphic factors, including younger age, female, higher income,
higher educational level, and local residents, which were asso-
ciated with increased willingness to vaccinate HZV. We also
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found that vaccine hesitancy affected the willingness to vacci-
nate. Interestingly, vaccine hesitancy differed significantly in
the respondents with diverse income in this study, further
suggesting the impact of high price of HZV.

This study has several limitations. First, this study recruited
the respondents in only 13 communities, which may have lim-
ited representation. Second, this study used a face-to-face survey
to fill out the questionnaire, so the respondents may tend to
choose a more positive answer due to the Hawthorne effect.

In conclusion, we determined a very low willingness to
vaccinate HZV in adults aged 50-69 years in a Chinese metro-
politan population under the current scenario of self-payment.
To increase vaccination coverage, identifying ways to decrease
the price or to cover it under public funding or insurance
programs will be very important. The lack of knowledge and
awareness of the vaccine and the disease was also problematic.
Increasing this knowledge will be particularly important
among populations with certain underlying diseases.
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