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SUMMARY

Varicella is a common and highly contagious childhood disease which impacts the public
worldwide. Hong Kong children can only be vaccinated against the disease in private practice.
The varicella vaccination rate of local children in preschool is uncertain. Therefore a
cross-sectional kindergarten-based parent-administered questionnaire survey was conducted in
Hong Kong during 2012. Twelve kindergartens were randomly selected from a complete school
list from the Education Bureau of Hong Kong. In total, 1285/1538 (83-6%) parents consented to
join the study and completed the questionnaires. The overall varicella infection rate was 19-5%
and the uptake of varicella vaccination rate was 57-6%. Barriers against varicella vaccination
were mostly due to parental uncertainties about the effectiveness of vaccine, lack of
recommendations from doctors or government, and adverse side-effects of the vaccine. The
government and healthcare professional bodies are strongly recommended to further enhance
health education among healthcare professionals, encouraging their active promotion of varicella
vaccination for their patients. Furthermore, health education through various stakeholders is
crucial to enhance parental awareness of varicella, as well as the effectiveness and safety of

varicella vaccine.
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INTRODUCTION

Chickenpox (varicella) is caused by a varicella-zoster
virus infection. It is one of the most common vaccine-
preventable childhood diseases in all countries, in
addition to developed countries, without a vaccination
programme [1, 2]. It is highly contagious, and
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considered an easily recognizable disecase because of
the presence of a characteristic and often patho-
gnomonic macular-papular-vesicular rash [3]. It has
long been considered a benign, self-limiting infectious
childhood disease [4]. However, serious complications
including secondary bacterial skin and soft-tissue
infections, cerebellitis, encephalitis, pneumonia and
coagulopathy can occur, especially in high-risk groups
such as neonates, adolescents and immunocom-
promised people [4-6]. In total, 40-7-83-3% of children
hospitalized with chickenpox will develop compli-
cations [7-11], and a mortality rate of 2-4/100000
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infected persons has been reported [3]. Contrary to
the general perception as a benign disease, varicella
in children is a worldwide public health issue [12, 13].
The risk of acquiring a chickenpox infection in the
non-vaccinated population exceeds 95%, and most
people are infected under the age of 20 years [1].
Without a universal childhood vaccination pro-
gramme, varicella incidence is significantly high in
children aged <10 years and the peak is between
3 and 6 years [14]. In 1998, the World Health
Organization (WHO) recommended that routine
childhood varicella vaccination should be considered
in the countries where chickenpox had important pub-
lic health impact, where the vaccine was affordable,
and where sustained and high vaccination coverage
was achievable [15]. Studies from various countries
such as the USA, Germany, and Taiwan have
shown that the implementation of universal childhood
immunization with varicella vaccine resulted in a sig-
nificant decline in chickenpox incidence, compli-
cations, and mortality rate; as well as significant
cost-savings from a societal perspective [2, 16-23].
The epidemiology of varicella varies in different
geographical regions, climatic belts, population den-
sities, and degrees of socioeconomic development
[24-26]. In contrast to countries with a temperate
climate, varicella has been reported to have a delayed
onset of disease in tropical countries, such as India
and Singapore [27, 28]. In Hong Kong, a recent
study by Chan et al. reported an average annual
varicella notification rate and hospital attendance
rate in children aged <18 years of 981/100000 and
285/100000 of the paediatric population, respectively
[29]. More than 90% of the chickenpox notifications
were aged <18 years, with 29-1% of notified paediatric
cases of chickenpox receiving treatment attending
public or private hospitals [29]. The complications
rate in children hospitalized for varicella was 47%.
Despite the fact that a safe and effective licensed
vaccine has been available for many years, there is
no universal vaccination against varicella for children
in Hong Kong. When local parents would like to
have their children vaccinated against varicella,
private practice or family doctors are the only choice.
A recent survey conducted by the Department of
Health in 2009 reported a low chickenpox vaccine
coverage in local-born children of only 32-4% [30].
Studies in other countries found that parental con-
cerns about vaccine safety, efficacy and side-effects
were some of the major barriers against having their
children vaccinated [30-32]. However, little is known
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about the barriers against vaccination uptake in
Hong Kong [33]. With a tropical climate and potential
risk of delayed onset of varicella in adolescents and
adults who are more prone to develop severe disease,
it is essential to achieve a high and sustained vaccine
coverage to prevent the shift of varicella epidemiology
and reduce disease burden and severe outcomes
caused by varicella in Hong Kong.

The objective of this study was to investigate the
parental-reported varicella vaccination rate in pre-
school children aged between 2 and 6 years in Hong
Kong. Furthermore, parental barriers against vari-
cella vaccination were explored.

METHODS

A cross-sectional  kindergarten-based  parent-
administered questionnaire survey was conducted in
Hong Kong during 2012. We used the standard
formula for estimating sample size (equation 4-19 in
[34]) and assumed a conservative prevalence of 0-5
and a margin of error of 2:5%; around 1537 subjects
were required. A complete list of kindergartens was
then obtained from the Education Bureau of Hong
Kong (http://www.edb.gov.hk/tc/index.html). Since
the number of students was around 100-150 per
kindergarten, we aimed to recruit 15 kindergartens.
As we expected the response rate from kindergarten
would be <50%, we sent out invitations to the princi-
pals of 40 randomly selected kindergartens according
to the four major geographical regions of Hong Kong
(10 per region) at the first attempt.

A total of 12 kindergartens agreed to take part
in the study and there were over 1500 students in
the kindergartens. Next, parents of the students from
the participating kindergartens were invited to partici-
pate in the study. Parents who did not understand
Chinese or English were excluded.

All parents were required to complete a self-
administered questionnaire, in Chinese or English,
with questions covering the following areas: (i) demo-
graphic characteristics of the participants; (i) socio-
economic status of their family; (iii) history of
chickenpox and associated medical consultation/hospi-
talization of participants and family members; (iv) his-
tory of chickenpox vaccination of participants and
family members; and (v) reasons for having or not hav-
ing their children vaccinated with chickenpox vaccine
on a 4-level Likert scale. The measure of each construct
was developed based on concepts from the health belief
model including statements concerning perceived risk
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and severity, personal experience of varicella and cues
to action [8].

The questionnaire was developed and checked
with the content validity by experts. Face validity
was checked with pilot testing of the questionnaire
with 20 parents of kindergarten students. All returned
questionnaires were checked for completeness; and
those questionnaires with missing data with personal
identifiers of participants were sent back to the
respective kindergartens to obtain the missing data.

Varicella prevalence and varicella vaccine coverage
were calculated as percentages with a 95% confidence
interval. The vaccine coverage was calculated by first
excluding those with varicella history in the vacci-
nation coverage calculation since they would not be
eligible for vaccination. These ineligible subjects
would also be excluded in the analyses thereafter.

For data on vaccination uptake, frequencies and
percentages were computed for each of the predictive
variables and the corresponding odds ratio (OR),
95% confidence intervals (CI) and P value were also
computed. Those variables with P<0-1 in univariate
analysis were included in the multiple logistic
regression analysis, and stepwise procedure was used
to select the final model.

Parental concerns regarding their children’s vacci-
nation were also enquired about, with the top three
reasons being reported. All statistical analysis was
performed using SPSS software version 16-0 (SPSS
Inc., USA) and P<0-05 was taken as statistically
significant.

RESULTS

In total, 1538 questionnaires were distributed to
all students aged 2-6 years in 12 participating
kindergartens. A total of 1285 parents consented to
participate and returned the completed question-
naires, achieving an overall response rate of 83-6%.
Participants included 687 (53:5%) males and 598
(46-5%) females, with a male to female ratio of 1-15
which was consistent with the ratio of 1-13 from the
Census and Statistics Department of Hong Kong in
2010 [35]. The mean age of the students was 4-4
years. Characteristics of the students are summarized
in Table 1.

Of the 1285 respondents, 250 (19-5%) parents
reported that their children had previously contracted
varicella, of which 93-2% had received medical care.
In total, varicella vaccination coverage was 65-0%
(673/1035). The actual varicella vaccination coverage
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ranged from 30-6% to 79-5% by kindergarten. In the
univariate analyses, various potential predictive vari-
ables (including sex, year of birth, parents’ education
level, household income, etc.), on varicella vaccination
status were explored and are summarized in Table 1.
Significant associations for parental education,
maternal education, parental previous varicella his-
tory, maternal previous varicella history, monthly
household income, district of residence, perceived
knowledge, perceived risk, family doctor consultation,
and willingness to pay the consultation fees were
found.

In the multivariate logistic regression analysis, only
paternal education level, monthly household income,
perceived knowledge, family doctor consultation and
willingness to pay were found to be significantly
associated with vaccine uptake status.

The top three factors for having their children vac-
cinated were recommendations by family doctors
(96-6%), specialist doctors (94-1%), and healthcare
professionals in school (91:1%), while the three
major concerns for not having their children vacci-
nated were ‘unsure of the effect of vaccination’
(54:8%), ‘no recommendations from the Hong Kong
Government’ (50-9%), and ‘no recommendation
from the doctors’ (50-5%).

DISCUSSION

This is the first kindergarten-based study to investigate
the varicella vaccination rate and parental barriers
against having their children vaccinated with varicella
vaccine in Hong Kong. Although the education levels
of the participating parents were a slightly higher, our
sample of participating parents was comparable with
the data from the Census and Statistics Department
and therefore considered representative of the general
population in Hong Kong.

In the present study, the parent-reported varicella
vaccination uptake rate was 65-:0%, which was higher
than the varicella vaccination rate of 32:4% found in
a recent maternal and childcare centre-based survey
in 2009 [30]. However, this is still far below the vacci-
nation coverage of 82-89% in those countries with
a universal varicella vaccination programme such as
the USA, Australia and Taiwan [18, 36, 37]. Further-
more, in contrast to temperate countries, varicella
may have a delayed onset in Hong Kong as in other
tropical countries such as India and Singapore [27,
28]. With the current moderate varicella vaccination
coverage in Hong Kong, there is an important
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Table 1. Demographic and socioeconomic characteristics by vaccination status of the participants

Overall N Vaccinated N Not vaccinated N Crude OR Adjusted OR*
%) (within-group %) (within-group %) (95% CI) P value (95% CI) P value
Total 1035 (100)} 673 (65-0) 362 (35:0)
Sex (P=0-812)
Male 557 (53-8) 364 (65-4) 193 (34-6) 1032 (0-798-1-333) 0-812
Female 478 (46-2) 309 (64-6) 169 (35-4) 1
Year of birth (P =0-149)
2006 or before 247 (23-9) 160 (64-8) 87 (35:2) 1
2007 288 (27-8) 186 (64-6) 102 (35-4) 0-992 (0-695-1-415) 0-963
2008 349 (33-7) 217 (62-2) 132 (37-8) 0-894 (0-637-1-255) 0-517
2009 or later 151 (14-6) 110 (72-8) 41 (27-2) 1-459 (0-936-2-273) 0-095
Paternal education (P<0-001)
Primary 27 (2-6) 6 (22-2) 21 (77-8) 1 1
Secondary 513 (49-6) 292 (59-6) 221 (43-6) 4-624 (1-836-11-65) 0-001 3-926 (1-382-11-15) 0-010
Tertiary 482 (46-6) 370 (76-8) 112 (23-2) 11-56 (4-55-29-35) <0-001 6:178 (2:149-17-76) 0-001
Missing 13 (1-3)
Maternal education (P<0-001)
Primary 28 (2:7) 11 (39-3) 17 (60-7) 1
Secondary 556 (53-7) 317 (57-0) 239 (43-0) 2-050 (0-943-4-457) bidity
Tertiary 446 (43-1) 343 (76:9) 103 (231) 5-147 (2:336-11-34) <0-001
Missing 5(0-5)
Father had chickenpox (P =0-:002)
No 410 (39-6) 245 (59-8) 165 (40-2) 1
Yes 483 (46-7) 336 (69-6) 147 (30-4) 1-539 (1-167-2-030) 0-002
Missing/unknown 142 (13-7)
Mother had chickenpox (P=0-011)
No 359 (34-7) 215 (569) 144 (40-1) 1
Yes 573 (55-4) 390 (68-1) 183 (31-9) 1427 (1-085-1-878) 0-011
Missing/unknown 103 (10-0)
Monthly income
<HK$10000% 116 (11-2) 41 (35-3) 75 (64-7) 1 1
HK$10000-29999 382 (369) 211 (552) 171 (44-8) 2-257 (1-467-3-473) <0-001 1-522 (0-923-2-512) 0-100
>HKS$30000 505 (48-8) 401 (79-4) 104 (20-6) 7-053 (4-554-10-93) <0-001 3-:049 (1-812-5-132) <0-001
Missing 3231
District of residence (P<0-001)
Hong Kong Island 222 (21:4) 163 (73-4) 59 (26:6) 2-:072 (0-996-4-311) 0-051
Kowloon 120 (11-6) 43 (35-8) 77 (64-2) 0-419 (0-195-0-901) 0-026
New Territories East 218 (21-1) 158 (75-2) 60 (27-5) 1-975 (0-949-4-108) 0-069
New Territories West 433 (41-8) 285 (65-8) 148 (34-2) 1-444 (0-718-2-903) 0-302

Suoy] Suoy ur uaIp[IYO ul aeldn SUIOOBA B[[IOLIBA

L66


https://doi.org/10.1017/S0950268813001994

ssaud Aissaaun abplgquied Aq auluo paysliand v66L00E L889205605/£101°01/B10"10p//:sdny

Table 1 (cont.)

Overall N Vaccinated N Not vaccinated N Crude OR Adjusted OR*
(%) (within-group %) (within-group %) (95% CI) P value (95% CI) P value

Mainland 35(34) 20 (57-1) 15 (42-9) 1
Missing

Perceived knowledge (P<0-001)
Inadequate 422 (40-8) 186 (44-1) 236 (55°9) 1 1
Adequate 610 (58-9) 484 (79-3) 126 (20-7) 4-874 (3-704-6-413) <0-001 3-712 (2-:705-5-094) <0-001
Missing 3(03)

Perceived risk (P=0-015)
Low 455 (44-4) 314 (69-0) 141 (31-0) 1
High 572 (55-3) 353 (61-7) 219 (38-3) 0-724 (0-558-0-939) 0-015
Missing 8 (0-8)

Family doctor consultation (P<0-001)
No 277 (26-8) 144 (52-0) 133 (48-0) 1 1
Yes 754 (72:9) 525 (69-6) 229 (30-4) 2-117 (1-597-2-808) <0-001 1-406 (0-998-1-980) 0-051
Missing 4 (0-4)

Willingness to pay (P<0-001)
<HKS$100% 108 (10-4) 37 (34-3) 71 (65:7) 1 1
HK$100-199 287 (27-7) 132 (46-0) 155 (54-0) 1634 (1-031-2-589) 0-036 1-555 (0-910-2-660) 0-106
HK$200-299 134 (12-9) 86 (64-2) 48 (35-8) 3-438 (2:020-5-851) <0-001 1-865 (1-005-3-458) 0-048
HK$300-399 173 (16-7) 139 (80-3) 34 (19-7) 7-845 (4:543-13-55) <0-001 5-495 (2:948-10-24) <0-001
HK$400-499 167 (16:1) 132 (79:0) 35 (21-0) 7-:237 (4:197-12-48) <0-001 4-016 (2-141-7-535) <0-001
>HKS$500 160 (15-5) 142 (88-8) 18 (11-3) 15-14 (8-:05-28-46) <0-001 8:844 (4-:383-17-85) <0-001
Missing 6 (0-6)

OR, Odds ratio; CI, confidence interval.
* The model was selected by stepwise procedure.

+250 students, who had contracted chickenpox before, were excluded in the current analysis.

1 US$1 =approx. HK$7.8.
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SIOYI0 pue uRy) ‘D ‘A


https://doi.org/10.1017/S0950268813001994

Varicella vaccine uptake in children in Hong Kong 999

implication in the epidemiological shift of varicella to
adolescents and adults who are more prone to develop
severe disease with poor outcome.

The recommendations from family doctors, special-
ists and healthcare professionals in school were the
most frequently cited factors affecting the parents’
decision on whether they should have their children
vaccinated with varicella vaccine, while the influence
of mass media, relatives and friends were reported to
be less important. Our results are in accord with
Freeman & Freed’s study [38], which found that the
media were effective in raising public awareness
while recommendations from doctors was more influ-
ential in the parents’ decision. Furthermore, 87-9% of
respondents in our study would have their children
immunized against varicella if there was community-
based promotion by family doctors and healthcare
professionals in school, while similar findings have
been reported from Taiwan [39]. On the other hand,
for those parents who did not have their children vac-
cinated with varicella vaccine, the most frequently
cited barriers were uncertainty regarding the effective-
ness of vaccine, lack of recommendations from
doctors or government, and adverse side-effects of
vaccine, while similar findings have been reported in
previous studies [31-33].

Our regression model revealed that varicella vacci-
nation could be independently correlated with the
socioeconomic characteristics of parents, namely the
paternal education level. Similar results have been
reported from Taiwan showing that parents with higher
education level and higher household income were
more willing to have their children immunized against
varicella [39]. Willingness to pay for varicella vaccine
was significantly associated with varicella vaccination.
Parents willing to pay were more likely to have their
children vaccinated. In Canada, varicella vaccination
uptake rate in regions without public funding for
varicella vaccine remained low [40], while the uptake
rate more than doubled after national varicella vacci-
nation was publicly funded in Australia [41]. Another
study from China, where varicella vaccine was only
available in private practice, reported a moderate vacci-
nation coverage of 62% which is comparable to our
results [42]. Apart from proximity to immunization
services (<5 km), county-level economic development
was found to play an important role in varicella vacci-
nation. Therefore, consideration of a government sub-
sidy for varicella vaccination for children from lower
socioeconomic groups or the implementation of a uni-
versal varicella vaccination programme is warranted.
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On the other hand, parents’ perceived adequate
knowledge about varicella and the willingness to
seek medical advice for varicella prevention were both
positively correlated with varicella vaccination of
their children. Surprisingly, our results revealed that a
greater perceived risk of varicella was associated
with a decreased likelihood of varicella vaccination
(OR 0-724), while another school nurse-based study
reported the opposite [43]. These authors argued that
despite the high perceived risk of varicella, respondents
saw it as a relatively mild disease among other study dis-
eases. Effective strategies in promoting varicella vacci-
nation should therefore focus on not only the perceived
risk but also the severity and potential complications of
the disease. However, the perceived risk was insignifi-
cant and was dropped from the multivariate logistic
regression; it might suggest potential interactions
between perceived risk and other variables like knowl-
edge on varicella, concern on vaccine effectiveness,
etc. Furthermore, the paternal history of receiving var-
icella vaccine was also found to be a significant factor
for the children’s vaccination status. From our results,
two paternal factors, namely education level and past
vaccination experience were important in predicting
their children’s varicella vaccination status. The father
usually plays a dominant role in a Chinese family.
With such a socio-cultural setting in Hong Kong, edu-
cation on varicella uptake should be enhanced to allow
mothers and fathers to receive information about the
risk and vaccination of varicella.

There are some limitations to our study. First, we
recruited parents of children attending kindergartens
and thus parents of those out-of-school children
might be missed. Since the majority of children attend
kindergarten in Hong Kong at the age of around
3 years, it is expected that our sample still bears satis-
factory representativeness. Second, our sample was
slightly skewed towards the parents and the families
with higher education level and higher monthly house-
hold income according to census data from the gov-
ernment. Therefore, it might be expected that results
from the present study could have underestimated
the significance of the parental barriers against vari-
cella vaccination. Third, our findings were limited by
the validity of self-reporting measures, which may
lead to either under-reporting or over-reporting
because of social desirability or conformity. Fourth,
varicella is well-known to be an easily recognizable
disease but we cannot exclude the possibility of recall
bias from the parents on either the varicella history or
the vaccination history. Fifth, although the measure of
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each construct was carefully developed based on con-
cepts from the health belief model [40], some other
components such as the perceived benefits and bar-
riers against vaccination were not fully explored.
Last, as this was an anonymous questionnaire survey,
we could not avoid having some parents returning
more than one questionnaire if the parents had more
than one child whose siblings attended the same or
different participating kindergartens. We also could
not contact those non-responders to evaluate the
reasons for non-response to the survey.

Varicella is an important health problem in Hong
Kong, and the varicella vaccination uptake rate
needs improvement urgently for optimal control. In
order to tackle the major barriers against varicella
vaccination, it is strongly recommended that the
government and healthcare professional bodies should
further enhance health education among healthcare
professionals about the significant disease burden
of varicella in the community. It is crucial to ensure
that healthcare professionals are aware of the impor-
tance of their active promotion of varicella vaccination
in encouraging parents to have their children vacci-
nated against varicella. Furthermore, concerted efforts
should be made by various stakeholders, including pri-
vate practitioners, paediatricians, maternal and child
health centres, nurseries, kindergartens and schools,
in order to enhance parental awareness of the signifi-
cant morbidity of varicella, as well as the effectiveness
and safety of varicella vaccine. With a reduction of
unnecessary parental worries concerning the effective-
ness and safety of varicella vaccine, the varicella vacci-
nation uptake rate would undoubtedly improve. Local
cost-effectiveness data is urgently needed for the con-
sideration of universal varicella immunization in
Hong Kong in the near future.

ACKNOWLEDGEMENTS

This research was funded by CUHK School of Public
Health and the Primary Care Development Fund. The
authors gratefully acknowledge all the participating
kindergartens and parents. The authors thank Ms
Jasmine Chan and Mr Philip Yeung for their assist-
ance in this study.

DECLARATION OF INTEREST

None.

https://doi.org/10.1017/50950268813001994 Published online by Cambridge University Press

REFERENCES

L.

10.

11.

12.

13.

14.

15.

16.

17.

Banz K, et al. The cost-effectiveness of routine child-
hood varicella vaccination in Germany. Vaccine 2003;
21: 1256-1267.

. Seward JF, et al. Varicella disease after introduction

of varicella vaccine in the United States, 1995-2000.
Journal of the American Medical Association 2002;
287: 606-611.

. Heininger U, Seward JF. Varicella. Lancet 2006; 368:

1365-1376.

. Boelle PY, Hanslik T. Varicella in non-immune

persons: incidence, hospitalization and mortality rates.
Epidemiology and Infection 2002; 129: 599-606.

. Marchetto S, et al. Epidemiology of hospital admissions

for chickenpox in children: an Italian multicentre
study in the pre-vaccine era. Acta Paediatrica 2007,
96: 1490-1493.

. Marin M, et al. Prevention of varicella: recommen-

dations of the Advisory Committee on Immunization
Practices (ACIP). Morbidity and Mortality Weekly
Report. Recommendations and Reports 2007; 56: 1-40.

. Carapetis JR, Russell DM, Curtis N. The burden and

cost of hospitalised varicella and zoster in Australian
children. Vaccine 2004; 23: 755-761.

. Dubos F, et al. Epidemiology of hospital admissions

for paediatric varicella infections: a one-year prospec-
tive survey in the pre-vaccine era. Epidemiology and
Infection 2007; 135: 131-138.

. Galil K, et al. Hospitalizations for varicella in the

United States, 1988 to 1999. Pediatric Infectious Disease
Journal 2002; 21: 931-935.

Lin F, Hadler JL. Epidemiology of primary varicella
and herpes zoster hospitalizations: the pre-varicella
vaccine era. Journal of Infectious Diseases 2000; 181:
1897-905.

Mandelcwajg A, et al. Causes of hospitalization of
patients with ongoing varicella in a French children
hospital: evolution between 1990 and 2001 [in French].
Archives de Pediatrie 2006; 13: 429-435.

CDC. Prevention of varicella: Recommendations of
the Advisory Committee on Immunization Practices
(ACIP). Morbidity and Mortality Weekly Report. Rec-
ommendations and Reports 1996; 45: 1-36.

Baldo V, et al. Varicella: epidemiological aspects and
vaccination coverage in the Veneto Region. BMC
Infectious Diseases 2009; 9: 150.

Anon. Prevention of varicella: recommendations for use
of varicella vaccines in children, including a recommen-
dation for a routine 2-dose varicella immunization sche-
dule. Pediatrics 2007; 120: 221-231.

WHO. Varicella vaccines. WHO position paper. Health
Section of the Secretariat of the League of Nations.
Weekly Epidemiological Record 1998; 73: 241-248.
Giammanco G, et al. Universal varicella vaccination in
the Sicilian paediatric population: rapid uptake of the
vaccination programme and morbidity trends over five
years. Eurosurveillance 2009; 14(35).

Grose C. Varicella vaccination of children in the United
States: assessment after the first decade 1995-2005.


https://doi.org/10.1017/S0950268813001994

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Varicella vaccine uptake in children in Hong Kong

Journal of Clinical Virology 2005; 33: 89-95; discussion
6-8.

Lian IeB, et al. The changing epidemiology of vari-
cella incidence after implementation of the one-dose
varicella vaccination policy. Vaccine 2011; 29: 1448-
1454.

Liese JG, et al. The burden of varicella complications
before the introduction of routine varicella vaccination
in Germany. Pediatric Infectious Disease Journal 2008;
27: 119-124.

Marin M, Meissner HC, Seward JF. Varicella preven-
tion in the United States: a review of successes and
challenges. Pediatrics 2008; 122: €744-751.

Nguyen HQ, Jumaan AQ, Seward JF. Decline in mor-
tality due to varicella after implementation of varicella
vaccination in the United States. New England Journal
of Medicine 2005; 352: 450-458.

Spackova M, Muehlen M, Siedler A. Complications
of varicella after implementation of routine childhood
varicella vaccination in Germany. Pediatric Infectious
Disease Journal 2010; 29: 884—-886.

Zhou F, et al. An economic analysis of the universal
varicella vaccination program in the United States.
Journal of Infectious Diseases 2008; 197 (Suppl. 2):
S156-164.

Fairley CK, Miller E. Varicella-zoster virus epidemiol-
ogy —a changing scene? Journal of Infectious Diseases
1996; 174 (Suppl. 3): S314-319.

Gershon AA, Takahashi M, White CJ. Varicella vac-
cine. In: Plotkin SA, Orenstein WA, eds. Vaccines.
Philadephia: Saunders, 1999, pp. 475-507.

Yawn BP, Yawn RA, Lydick E. Community impact of
childhood varicella infections. Journal of Pediatrics
1997; 130: 759-765.

Lokeshwar MR, et al. Age related seroprevalence of
antibodies to varicella in India. Indian Pediatrics 2000;
37: 714-719.

Ooi PL, et al. Prevalence of varicella-zoster virus infec-
tion in Singapore. Southeast Asian Journal of Tropical
Medicine and Public Health 1992; 23: 22-25.

Chan YC, et al. Hospitalisations for varicella among
children and adolescents in a tertiary referral hospital
in Hong Kong, 2004 to 2008. Hong Kong Journal of
Paediatrics 2010; 15: 10.

Chan D, et al. Immunisation coverage among
children aged two to five: findings of the 2009

https://doi.org/10.1017/50950268813001994 Published online by Cambridge University Press

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

1001

immunisation survey. Public Health & Epidemiology
Bulletin 2010; 19: 11.

Keane MT, et al. Confidence in vaccination: a parent
model. Vaccine 2005; 23: 2486-2493.

Meine EK, et al. Varicella vaccination in a primary care
pediatric practice. Archives of Pediatrics & Adolescent
Medicine 1998; 152: 608-609.

Taylor JA, Newman RD. Parental attitudes toward var-
icella vaccination. The Puget Sound Pediatric Research
Network. Archives of Pediatrics & Adolescent Medicine
2000; 154: 302-306.

Scheaffer RL, Mendenhall W, Ott L. Elementary Survey
Sampling, Sth edn. Belmont, CA: Duxbury Press, 1995,
x, 501 pp.

Census and Statistics Department of Hong Kong.
The Fact. Hong Kong Information Services Depart-
ment. Hong Kong Special Administrative Region Gov-
ernment, 2012.

CDC. National, state, and local area vaccination cover-
age among children aged 19-35 months — United States,
2006. Morbidity and Mortality Weekly Report 2007; 56:
880-885.

Hull B, et al. Immunisation coverage annual report,
2009. Communicable Diseases Intelligence Quarterly
Report 2011; 35: 132-148.

Freeman VA, Freed GL. Parental knowledge, attitudes,
and demand regarding a vaccine to prevent varicella.
American Journal of Preventive Medicine 1999; 17:
153-155.

Liao SL, et al. Survey of the status of self-paid varicella
vaccination among children one to six years of age in
Taiwan. Journal of Microbiology, Immunology, and
Infection 2007; 40: 112-115.

Gustafson R, Skowronski DM. Disparities in varicella
vaccine coverage in the absence of public funding.
Vaccine 2005; 23: 3519-3525.

Macartney KK, Burgess MA. Varicella vaccination in
Australia and New Zealand. Journal of Infectious Dis-
eases 2008; 197 (Suppl. 2): S191-195.

Xu A, et al. Varicella vaccine uptake in Shandong
Province, China. Human vaccines & Immunotherapeutics
2012; 8: 1213-1217.

Salmon DA, et al. Knowledge, attitudes, and beliefs of
school nurses and personnel and associations with non-
medical immunization exemptions. Pediatrics 2004; 113:
€552-559.


https://doi.org/10.1017/S0950268813001994

