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a b s t r a c t

Background: Influenza vaccine is not included in the Hong Kong Government’s universal Childhood
Immunisation Programme but eligible children can receive subsidised vaccine through the private sector
using the Vaccination Subsidy Scheme (VSS). This study examined whether a simple intervention package
can increase influenza vaccine uptake in Hong Kong children.
Methods: Two study samples were enrolled: families of children who had participated in a previous
knowledge, attitudes and practices study; and mother-infant pairs recruited from postnatal wards.
Control groups received publicly available leaflets about VSS. Intervention groups additionally received:
(1) a concise information sheet about influenza and its vaccine; (2) semi-completed forms to utilise the
subsidy; (3) contacts of VSS clinics that did not charge above the subsidy; and (4) text message reminders
for vaccination. Enrolled mothers were contacted when children were approximately 1 and 2 years old to
determine influenza vaccination status of the families and their plan to vaccinate their children. Mothers’
attitudes towards influenza vaccine were assessed at enrolment and at the end of the study.
Results: A total of 833 eligible mother-infant pairs were enrolled from the two samples. The intervention
package improved influenza vaccine uptake by 22% at one year and 25% at two years of age. Maternal
influenza vaccine uptake in intervention group was higher during this two-year period in those who
had never been previously vaccinated. Mothers’ self-efficacy regarding the use of influenza vaccine in
her child i.e. belief and confidence in her own ability to make a good decision, was also improved with
the intervention.
Conclusions: A four-component intervention package could improve influenza vaccine uptake in Hong
Kong children and their mothers during the first two years of life and depending on vaccine effectiveness
could potentially reduce influenza-associated hospital admissions in children below 2 years old by
13–24%.

� 2018 Published by Elsevier Ltd.

1. Introduction

Respiratory-associated illness accounts for over one-third of all
general paediatric admissions in Hong Kong children [1]. Influenza

is an important contributor to these admissions and influenza hos-
pitalisation incidence rates for children below 5 years of age were
estimated to range from 1295 to 2906 per 100,000 person-years
during the period 2005 to 2011 [2]. There are two influenza peaks
in Hong Kong each year, a larger winter peak and a small summer
peak [3]. The Northern Hemisphere seasonal influenza vaccine is
typically used prior to the winter peak. Influenza vaccine effective-
ness against hospitalisation in Hong Kong was 62% during 2009 to
2013 in children in all age groups [4] and 64–68% during 2015 to
2016 in children aged below 6 years [5].

Influenza vaccine is not included in the Hong Kong Govern-
ment’s universal Childhood Immunisation Programme (CIP). In
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2008, the Centre for Health Protection (CHP) introduced the Influ-
enza Vaccination Subsidy Scheme, which was renamed as the Vac-
cination Subsidy Scheme (VSS) in 2016/2017. The scheme
encourages children aged from 6 months to below 12 years to
receive seasonal influenza vaccination. Private doctors are required
to register under the VSS to be eligible to receive the Government
subsidy and can optionally charge a fee above the subsidy. Thus
parents of eligible children who receive influenza vaccine from a
VSS registered practitioner, may or may not be required to pay
an additional fee above the subsidy. Despite the CHP recommenda-
tion for universal vaccination of young children and the availability
of this subsidy since 2008, the coverage of seasonal influenza vac-
cination was only 17.9% in children aged from 2 to below 5 years in
2015 (personal communication with the CHP) and 14.7% in chil-
dren aged from 6 months to below 2 years in 2013 [6]. These low
uptake rates compare to immunisation coverage rates of over
95% for vaccines included in the universal CIP [7].

Most Hong Kong parents are not aware of the Government’s
recommendation that young children should receive influenza vac-
cination [8], emphasising the importance of making this informa-
tion concise and easily accessible to parents. In a systematic
review [9], 80% of studies showed that reminder interventions
improved uptake rates in children for both routine immunisations
(odds ratio [OR]: 2.0; 95% confidence interval [CI]: 1.5, 2.7) and tar-
geted influenza vaccinations (OR: 4.3; 95% CI: 2.1, 8.6). The abso-
lute increase in the coverage of influenza vaccine in the groups
receiving reminders ranged from 1% to 9% compared with those
receiving no reminders [10,11].

In view of the low uptake rate of this safe and effective vaccine,
the very significant disease burden in Hong Kong children, and the
lack of previous local studies, we conducted a randomised con-
trolled trial (RCT) to determine whether an intervention package
could increase influenza vaccine uptake in Hong Kong children
aged from 6 to 24 months.

2. Methodology

2.1. Subjects

In this prospective RCT, there were two samples: (1) mother-
infant pairs enrolled in a previous Pneumonia Diarrhoea Knowl-
edge Attitudes and Practices (PDKAP) study from two public hospi-
tals in Hong Kong (group 1); and (2) newly recruited mother-infant
pairs from one public hospital in Hong Kong (group 2). Recruitment
of group 2 was initiated due to a lower than anticipated recruit-
ment rate in group 1.

Both PDKAP study and group 2 mothers were initially recruited
within 72 h of the infants’ birth. At this stage group 1 subjects were
recruited for the PDKAP study and group 2 subjects for this RCT.
Inclusion criteria were: (1) mother aged older than or equal to
18 years; (2) Cantonese speaking; (3) had a plan to remain in Hong
Kong with the infant after birth during the study period; (4) with-
out mental or psychosocial problem that might affect their inter-
pretation of the study questionnaires; (5) no serious obstetric
complications; and (6) baby is full-term (�37 weeks of gestation)
with no congenital abnormalities. Group 1 subjects were invited
to participate in the RCT at the conclusion of the PDKAP study
when the children were aged over 6 months. Children were
excluded from the RCT if (1) they had already received influenza
vaccination or had a plan to receive it within a few days after the
invitation phone call, or (2) they were not living with the mothers
in Hong Kong. If an enrolled mother had a multiple birth, only data
for the elder child was included in the analyses. Figs. 1a and 1b
show the logistic flow of these two samples. The time of recruit-
ment were different between the two samples but the intervention
and control packages delivered were the same. Children in group 1

were enrolled from November 2014 to June 2015 and those in
group 2 from April to July 2015. The first intervention package
was delivered to group 2 children at six months of age but from
6 to 10 months of age to group 1, depending on the time of recruit-
ment into the RCT.

2.2. Randomisation

After enrolment and consenting, all participants were randomly
allocated to either the control or intervention group using block
randomisation [12]. The two groups had similar numbers of partic-
ipants. The intervention allocation in block size of 8 was randomly
generated. The block size was kept unknown to investigators and
interviewers carrying out interviews. Both the investigators and
the participants were blinded to group allocation. As part of the
consenting process, all subjects were informed that they would
be provided with information about influenza vaccine and that
they would be followed up until the child reached 2 years of age
to assess the influenza vaccine uptake.

2.3. Hypotheses

The uptake of influenza vaccine provided through VSS can be
increased by providing

1. Mothers with concise and targeted information to enhance their
knowledge and change their attitudes and practices in relation
to influenza vaccine;

2. Assistance with completion of the documentation needed to
take part in the Government’s VSS;

3. Contact details of specific VSS registered clinics that did not
charge additional fees for influenza vaccination above the
Government subsidy; and

4. Text message reminders for vaccination.

2.4. Intervention and control

2.4.1. Intervention group
Subjects in the intervention group received the same standard

information about the VSS as the control-subjects. Additional
interventions were provided when the child was approximately
6 months old (i.e. eligible to receive influenza vaccine) and at the
start of the next VSS (i.e. when influenza vaccine become available
for the season and before the arrival of the influenza season). The
interventions were: (1) a concise information sheet about the risks
of influenza to children and the benefits of influenza vaccination
(Appendix); (2) semi-completed forms required for the VSS, with
highlighted guidelines of where to sign the form and a reminder
to take the child’s birth certificate to the clinic; and (3) the contact
number and address of a specific community health centre regis-
tered under the VSS that was in reasonable proximity to their
home. The United Christian Nethersole Community Health Service
(UCN) is registered under the VSS and has a network of clinics that
provides influenza vaccine without any additional cost above the
subsidy and without the need for a prior appointment. In
2014/2015, UCN clinics provided trivalent influenza vaccine at no
additional cost above the subsidy but quadrivalent influenza vac-
cine at a cost of HKD20 per dose above the Government’s subsidy.
The additional HKD20 per dose of quadrivalent influenza vaccine
was compensated by the research funding in terms of supermarket
or book coupons at the end of the study to ensure that cost of vac-
cine was not a barrier to uptake. If there was no UCN clinic near the
subjects’ home, a list of other nearby VSS registered clinics that did
not charge additional fees was provided. This information package
was delivered and explained face-to-face to group 1 intervention-
subjects after they were recruited into the RCT. For group 2
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