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ABSTRACT
An online survey was designed to assess awareness and understanding of Rotavirus (RV) gastroenteritis
(RVGE), and knowledge and attitudes towards RV vaccination in Germany, Poland, Turkey, Indonesia, the
Philippines and Thailand. Survey participants (n = 1500) comprised parents, expectant parents and
guardians of children ≤5 years of age who have sole or joint responsibility for health and well-being
decisions relating to their child, who were recruited from an online panel and provided their consent for
study participation. Participants from most countries had a high level of awareness of RV infections
(mean: 82%) and of those aware of RV, a mean of 61% participants were aware that RV was the most
common cause of GE, however the majority (mean: 59%) were unaware that nearly every child would be
infected with RVGE by the age of 5 years. Healthcare professional (HCP) recommendation was identified
as the key driver for participants seeking vaccination (48%–75% of participants stated this reason, with
results differing by country) followed by availability of RV vaccine in the national immunization program.
Despite a high level of awareness of RVGE among participants, fostering knowledge regarding the
difficulty of RVGE prevention, the risk of RV contraction and the associated serious consequences like
dehydration is imperative to improve RV vaccination uptake. HCPs, being the primary influence on
participants’ decision on vaccination, are best suited to bridge existing knowledge gaps and recommend
parents to vaccinate their children against RVGE.
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Introduction

Rotavirus (RV) infection is the primary cause of viral acute
gastroenteritis (GE) in infants and children <5 years old.1,2 It
is estimated that by the age of 5 years, nearly every child will
have had at least one episode of rotavirus gastroenteritis
(RVGE).3 Although maintaining good hygiene like

handwashing, sanitation along with exclusive breastfeeding
for 6 months, vitamin A supplementation and safe drinking
water are essential to prevent the spread of infections, RV
vaccination has proven to be the most effective approach to
protect children against RVGE disease.1,4 The clinical char-
acteristics of RVGE can be severe and include enteric
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symptoms such as fever, vomiting, diarrhea and dehydration.
Fundamentally, the clinical severity and diverse outcomes of
RVGE in infants are known to exert substantial emotional and
social impact (direct and indirect) on their families.1–3 RVGE
affects young children at a crucial time of physical and emo-
tional development with consequences on cognitive develop-
ment and it has also been suggested that diarrhea in
childhood is linked to adult chronic diseases such as cardio-
vascular diseases, diabetes, obesity, and hypertension.4–6 As
RVGE is characterized by a sudden onset it can disrupt daily
routines of the family which can require unexpected changes,
and can consequently affect the physical, emotional and social
well-being of the child and its family.1,7–9 One study reported
that changes in parents’ daily routines were more often docu-
mented if the child with RVGE had a fever or insufficient
fluid intake.7 In other studies, parents reported experiencing
moderate or severe parental distress, worry and anxiety, as
well as intense feelings of exhaustion, helplessness and despair
due to RVGE; notably this distress was not necessarily easily
comprehended by healthcare professionals (HCPs).1,8–10

A study conducted in Italian parents showed that during
RVGE hospitalization, mean parental stress scores (out of
10, with 10 as highest stress) ranged from 6.6 to 8.4. The
highest scores were documented for the presence of malaise
(8.42) followed by the occurrence of vomiting/diarrhea (8.07)
and child dehydration (7.18). The overall stress for the family
was graded as ‘high’ by 67.2% of parents.8 In another study
conducted in the United States, parents frequently reported
feelings of frustration and helplessness when they could not
help their sick child, or reported being frightened by the
severity of the illness and becoming fatigued by caring for
their child.11 In both high- and middle-income settings, the
lack of awareness about RVGE could contribute to the stress,
anxiety and fear that parents experience when they have
a child with RV infection.1,7,8,12 The social and emotional
impact of RVGE in infants results in considerable loss of
family income due to days off work, and societal costs due
to reduced productivity or absenteeism.9,11,13 Prevention of

this disease through prophylactic vaccination could vastly
improve the daily lives of children and parents.14

The World Health Organization (WHO) and national health
authorities recommend the implementation of RV vaccinations
in all national immunization programs (NIPs), regardless of
a country’s level of development and particularly for those
countries where diarrheal disease is a major health problem.15–
17 Prior to the introduction of RV vaccines, nearly 453,000
deaths among children under the age of five years due to
RVGE and 35%-40% of hospital admissions were reported glob-
ally in 2008.18 Following the availability and use of RV vaccina-
tion, this figure dropped to between 128,500 and 146,000 deaths
by 2016.19,20 Thus post-vaccination, the mortality rates due to
RVGE substantially declined primarily in high-income settings
and the hospitalization rates were positively impacted
(50–80%).21,22 As of 2018, RV vaccine has been introduced in
the NIP of 97 countries (Figure 1) (with 90 countries having
introduced a universal mass vaccination program [UMV]),23,24

meaning that less than one-third of the world’s birth cohort has
access to RV vaccines.25,26 Although deaths due to RVGE have
declined, there remains a significant direct and indirect disease
burden due to the large numbers of RVGE cases, hospitalizations
and associated complications.16,19,27,28 Specifically, RVGE-
related hospitalizations are known to overstretch and clutter
emergency departments and primary healthcare facilities given
the concurrent seasonality of RV and other common childhood
infections in most areas of the developed world.16,27 This results
in additional economic burden in terms of direct healthcare
costs associated withmedical practitioner visits, hospitalizations,
and strain on the healthcare system.13,28

Despite the availability of safe and efficacious vaccines, RV
vaccination remains underutilized in infants, which is in con-
trast with observed vaccination coverage rates with most
primary childhood vaccines which have remained stable and
high.22,25,29 The reasons for underutilization are similar in
both high- and low-income settings (Text box 1)30,31

A common misconception among parents is that improved
hygiene and cleanliness would prevent cases of RVGE.

Figure 1. RV vaccination in NIPs worldwide.
NIP, national immunization program; RV, rotavirus. Source: International Vaccine Access Center23
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However, the fact that pre-vaccine RVGE rates are universally
similar indicates that hygiene practices are not sufficient to
reduce transmission of RV.10 In high- and middle-income
settings, the fact that morbidity due to RVGE is perceived as
unlikely can influence the willingness of HCPs to recommend
RV vaccination and parents to vaccinate their children against
RVGE.8,32,33 The use of in-depth interviews with individuals
involved in childhood vaccination decision-making such as
parents and guardians of children, may help elicit a greater
understanding and awareness of important issues around the
RV disease and the use of RV vaccine.

In this multi-country online survey conducted across coun-
tries in Europe and Asia, we aimed to acquire insights from
participants (parents and guardians of children) about their
awareness and understanding of RVGE, available interventions
and mediums used to gain disease information to help facilitate
the development of effective communication strategies to
improve RVGE awareness among parents and families of young
infants. The survey also aimed to understand factors influencing
participants’ perceptions and attitudes towards RVGE, explore
attitudes towards the need and value of a RV vaccine and identify
the barriers to vaccination and the impact of such barriers on
participants’ willingness to vaccinate their children.

Materials and methods

Study design and participants

A quantitative 10-minute online survey was conducted
between December 2017 and January 2018 in Germany,
Poland, Turkey, Indonesia, the Philippines and Thailand.
The countries were selected based on three criteria: (i) the
type of RV vaccination program present in the country to
capture any similarities or differences in attitudes or knowl-
edge in different settings. For example, there is a 100% reim-
bursed UMV program for RV vaccination in Germany (strong
recommendation) whereas in Thailand and the Philippines
a phased or regional vaccination program exists (moderate
recommendation) and in Indonesia, Turkey and Poland, there
has been no decision or introduction of RV UMV, (ii) will-
ingness to participate in the survey, and (iii) countries that
had a low uptake of RV vaccination which implied that these
countries could greatly benefit from the results of the survey.

Selection of study participants was based on willingness
to participate to the study, and therefore not randomized.
All participants were recruited via an online consumer
panel, wherein they had opted into being contacted for

research purposes. Eligible participants were parents and
guardians of infants or children ≤5 years of age (and
a small sub-sample of expectant parents) who were solely
or jointly responsible for the family’s health and well-being
decisions, were open to vaccinating their children and who
chose to participate in the research on attitudes towards
disease and vaccination.

The survey was composed of 26 questions related to
family settings, participant knowledge of RV disease, its
symptoms, vaccine availability, and preferred source of
information. To ensure quality, the survey was launched
in one market first (Germany) with a full data check con-
ducted to ensure the reliability of the survey prior to launch
in all countries. Participants were adequately informed
about the aims of the study and those who consented to
enter the survey were provided with a structured question-
naire that consisted of multiple choices and open questions.
The survey questionnaire was made available in English as
well as the local language. An honorarium at fair market
value was offered to respondents in all countries for taking
part in this survey. The survey was conducted in accor-
dance with local applicable guidelines.

Analysis

The survey questionnaire aimed to collect data with respect to
knowledge of RV disease, including awareness of the disease,
its symptoms, risks, and prevention strategies; and knowledge
of vaccines, including awareness of available vaccines, their
importance, and drivers or barriers to vaccination. Data col-
lected from the questionnaire were analyzed overall across the
six countries as well as at country-level. No differentiation was
made based on the economic or educational level of
respondents.

Descriptive statistics were presented using the number
and percentage of responses for each question. Total mean
values were calculated by dividing the sum of all the values
by the number of participants and weighted equally across
all countries. Data in this publication is shown at an overall
level, including respondents from all participant groups.
Data for expectant parents only were not analyzed sepa-
rately due to the low number of respondents that were
included in the survey.

Results

Respondents

A total of 1,500 participants were recruited from six countries,
with 250 participants from each country: Germany, Poland,
Turkey, Indonesia, the Philippines, and Thailand. The major-
ity (94%) of participants were parents and guardians of infants
and children ≤5 years old and the remaining (6%) of partici-
pants were expectant parents. Most participants were females
(62%) of ages between 26 and 35 years (57%) who were
working full time i.e. 30 hours or more per week (69%) and
were educated to a degree level or above (59%) (Table 1).

Text box 1. Common reasons for RV vaccine underutilization among parents
and / or HCPs.

● Given misconceptions around RV
● Attitudes of providers
● Questions around the need for the vaccine
● Questions around the effectiveness of the vaccine
● Concerns about safety of the vaccine

Source: Kempe et al,30 Veldwijk et al31
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Disease awareness

Survey results on RVGE disease awareness are provided in
Table 2. In most countries, the vast majority of participants
were aware of RVGE disease, with a mean awareness level of
82% (range: 62%-88%). However, the participants’ awareness
level of RV being the most common cause of GE was reported
to be lower (mean: 61%; range: 53%-68%) in all countries. In
addition, only 56% of participants in each country (range:
50%-66%) were aware that RV cannot be eliminated by hand-
washing and maintenance of hygiene.

Most of the participants were unaware that almost every child
would have had a RV infection by the age of 5 years, with a mean
awareness of only 41% (range 36%-48%) demonstrating a lack of
knowledge of the high-risk disease transmission characteristics.
The lowest level of awareness was seen among participants from
Indonesia, with only 36% previously aware of this information.
The highest level of awareness was observed in Thailand though
52% of participants still cited this information as ‘new’.

The mean awareness level of the link between RVGE and
dehydration was only 57% (range: 41%-75%). Less than half
the participants from Indonesia and Thailand were aware of
dehydration as a symptom of RVGE. Awareness was the
highest in Poland, where 75% of participants were aware of
the link between RVGE and dehydration. Most participants
were aware of the serious consequences of severe dehydration
in a child (mean: 76%; range 63–87% aware that dehydration
can result in hospital admission); though knowledge on the
link between RV and dehydration was lower.

Vaccine awareness

Survey results on RV vaccine awareness are provided in Table 2.
Less than half of the participants in all countries were aware of
the existence of a RV vaccine (mean: 41%), with the lowest level
being reported in Indonesia (28%), where the vaccine is available
privately, and the highest level in Germany (57%) where the
vaccine is available through a NIP. Participants’ awareness about
some other childhood vaccines (chickenpox, flu, measles, menin-
gitis [meningitis and encephalitis – Thailand], mumps, rubella
[German measles], hepatitis [Thailand only]) was observed to be
higher compared to the RV vaccine.

In all countries, family physician or pediatrician recommenda-
tion was the greatest driver of participants seeking vaccination for
their children. A mean of 56% (range 44–74%) selected family
physician recommendation as one of the top threemost influential
factors followed by the availability of the vaccine in theNIP (mean
39%) and campaigns by FederalMinistry of Health (mean of 27%)
(Figure 2). In all countries uncertainty about the safety of the
vaccine was considered as the biggest discouraging factor for
vaccination (mean: 52%; range: 40–66% selected as one of the
top three factors). Furthermore, “not being convinced of the
benefits of vaccination” was cited as one of the top three key
discouraging factor in most countries (mean: 37%; range:
31–42%), followed by affordability/cost reasons (mean 33%;
range 22–60) and the unavailability of the vaccine via the NIP
(mean: 28%; range: 15%-41%;Germany, Turkey, Thailand and the
Philippines only). In all countries, participants indicated that the
doctor was the main initiator of vaccination-related discussions

Table 1. Overview of participants included in the survey.

Participants
Germany
(n = 250)

Poland
(n = 250)

Turkey
(n = 250)

Indonesia
(n = 250)

Thailand
(n = 250)

Philippines
(n = 250)

Total
(n = 1500)

Parents of infants and children
≤5 years

226 228 237 237 245 236 1,409

Expectant parents (first child) 24 22 13 13 5 14 91
Gender
Male 68 87 135 120 79 76 565
Female 182 162 115 130 171 174 934
Prefer not to say - 1 - - - - 1
Age
0–18 years - - - 1 1 - 2
19–25 years 25 66 27 27 39 32 216
26–35 years 133 127 157 153 139 153 862
36–45 years 84 49 63 65 67 57 385
46–55 years 7 5 3 2 3 4 24
≥56 years - - - - - - -
Prefer not to say 1 3 - 2 1 4 11
Working situation
Working full time (≥30 hours/week) 131 156 209 188 185 160 1029
Working part time (8–29 hours/

week)
57 18 8 34 29 41 187

Not working 46 59 31 23 26 40 225
At school/university/in education 6 11 1 4 5 2 29
Prefer not to say 10 6 1 1 5 7 30
Education level
Degree or degree equivalent and

above
63 110 193 191 154 172 883

Higher education below degree level 66 106 26 53 24 61 336
A level or equivalent 100 25 28 6 12 6 177
Trade apprenticeships/GCSE level or

below
19 5 3 - 58 4 89

No qualifications - - - - 2 4 6
Prefer not to say 2 4 - - - 3 9

GCSE, General Certificate of Secondary Education; N, number of respondents.
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(mean: 69%; range: 55%-81%). In Poland, 34% of participants
highlighted that they initiated conversations with their doctors.
Similarly, in Indonesia, 33% of participants reported that they

usually raise the discussion about vaccination, although partici-
pants’ awareness about the disease is the lowest of all countries. It is
possible that the participants aware of the disease and vaccine are

Table 2. Disease and vaccine awareness.

Awareness of RV % mean value % range (by country)

RV versus other diseases 82% 62%-88%
About RVGE (based on those aware of RV)
– RV is the most common cause of gastroenteritis 61% 53%-68%
– RV cannot be eliminated through proper sanitation/hygiene 56% 50%-66%
– Almost every child will have had RV by age 5 41% 36%-48%
– In severe cases of dehydration due to RV, children may need to be admitted to hospital 76% 63%-87%
Perceived seriousness of RVGE (very/extremely serious) 82% 75%-88%
Top mentions for awareness of RV symptoms (based on those aware of RV)
– Watery diarrhoea/stools 75% 68%-81%
– Vomiting 69% 63%-87%
– Fever 63% 58%-74%
– Abdominal pain 59% 48%-75%
– Dehydration 57% 41%-75%
– Loss of appetite 52% 42%-66%
RV vaccine awareness*(based on those aware of RV) 41% 28%-57%
Believe that vaccines are available via NIP** 52% 37%-64%
Believe that vaccines are available via private market 61% 38%-76%
Child has received RV vaccine via NIP 26% 24%-57%
Raises the subject of childhood vaccination
– Doctor 69% 55%-81%
– Myself 21% 10%-34%
– Nurse 10% 2%-19%

*Versus other vaccines.
**Data excludes Indonesia – vaccine available in the NIP was not presented to respondents as an option.
NIP, national immunization program; RV, rotavirus; RVGE, rotavirus gastroenteritis.

Figure 2. Top three factors encouraging and discouraging participants to seek RV vaccination.
MoH, ministry of health; NIP, national immunization program; RV, rotavirus. Solid squares represent overall participant mean values, solid circles represent min and
max countries values.
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a little more receptive to online tools and social media for infor-
mation and advice on vaccination, explaining why they may raise
the conversation with HCP more frequently. This could also
conceivably be due to the pilot vaccination scheme in the region.

In most countries, face-to-face conversations with HCPs
were regarded as the preferred source of information on
vaccination. Almost 80% of participants reported that HCPs
would be one of the top five sources they would turn to for
information and advice related to vaccination. The second
most likely source of information on vaccines reported was
the government or the Ministry of Health (with a mean of
54% selecting this as one of the top five sources they would
turn to). Family and friends, posters in doctor’s offices/hospi-
tals/pharmacies, pharmacists and vaccination information
leaflets were also cited (with a mean of 47%, 43%, 35% and
35% of participants selecting each respectively as one of their
top five sources of information). The use of seminars, online
tools such as social media was also preferred by a small
proportion of participants (with a mean of 17%) (Figure 3).

Discussion

This survey utilizing online questionnaire-based interviews,
aimed to provide insights about the level of participants’
knowledge and perceptions on RVGE disease and the need
for prevention through vaccination, as well as to seek infor-
mation on the sources used by participants to access disease-
and vaccination-related information.

The awareness of RVGE among participants was generally
high across most of the countries investigated except for
participants from Indonesia. Strikingly, most participants
(mean: 59%) were not aware that by age 5, most children
would have had an RV infection. Despite a high level of
knowledge about RVGE among participants in this survey,
the difficulty of disease prevention despite proper hygiene and

sanitation was new information to a significant proportion of
participants. Importantly, almost half of the surveyed partici-
pants (mean: 44%) were unaware that RV cannot be elimi-
nated by handwashing and the daily use of disinfectants.
These findings are urgent to address because it could under-
mine the development of effective RV control strategies.
Further to this, results of an Internet survey conducted by
the Canadian Institute of Child Health in 2007 in Canada
showed that only 48% of the 822 surveyed Canadian mothers
(with at least one child under the age of 3 years) had heard of
RV.34 The contrast with our results (62%-88%) could be
explained by several factors. Knowledge about the disease
may have globally spread with the first introduction of the
vaccine in 2006. Indeed, Patel et al have observed that aware-
ness about the disease in the US at the same period was low,
although this was not quantified.35 Additionally, the use of an
online survey in our case might have contributed to selecting
participants with a higher education and economic level.
Considering these different observations, further research to
elucidate the awareness of RVGE disease and identifying the
potential determinants of RVGE awareness are needed to help
close this knowledge gap.

A cross-sectional study conducted in Sweden showed that
parents did not consider RVGE as a serious illness.36 While
there was a prevailing high level of awareness among partici-
pants that dehydration led to hospitalization, our study high-
lighted a high level of unawareness towards dehydration being
an important symptom for RVGE disease (mean: 57% aware).
The link between RV gastroenteritis and dehydration was the
highest (75%) in Poland; although no government reimbursed
universal RV vaccination has been adopted in this country.
This could possibly be related to a higher parental level of
education, which has been linked to health literacy and
choices about vaccination.37 Although the participants in
our study sample may have a higher education level or be

Figure 3. Most likely channel for information/advice on vaccines.
HCP, healthcare practitioner; DoH, department of health, MoH, ministry of health; TV, television.
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more affluent than their country average due to the selection
method used, this may be particularly the case for Poland,
where levels of education are already high.38,39

Additionally, the specific role of breastfeeding in the prevention
of RVGE has not been well established; however, it is generally
considered that it reduces the severity of the disease and can help
prevent against dehydration that results in hospitalization.40

However, several studies now confirm that although breastfeeding
is important in prevention, it does not provide protection against
severe dehydration caused by RVGE.41–43 A previous study con-
ducted in Italy reported that parental distress due to RVGE-related
hospitalization (of which dehydration is known to be the main
driver) was significant (93.6% reported high or medium stress).
The highest scores for stress were attributed to child dehydration
among others.8 Specifically educating parents about a stronger link
between RV and dehydration could consolidate the parents’
awareness of the RVGE disease seriousness. Increasing awareness
about the frequency and potentially serious consequences of
RVGE is of paramount importance and could be the key drivers
in increasing RV vaccination uptake.

This survey further revealed that there was a low awareness
of the existence of a RV vaccine (mean: 41%, range: 28%-57%)
and that confusion exists on how to have access to the vac-
cine, with many participants believing it existed in the NIP
(63% Germany, 64% Thailand, 57% Philippines, 37% Turkey,
37% Poland) and some believing their child had already
received the vaccine through this channel regardless of
whether it is or isn’t an option in their country (57%
Germany, 42% Thailand, 24% Turkey, 33% Philippines).
Low awareness about the existence of the vaccine highlights
the need to educate the parents on the efficacy and safety of
vaccination, especially in markets where parents may need to
pay out-of-pocket for the vaccine. Improving awareness about
the ease of administration of this vaccine is also needed since
after the oral poliovirus vaccine, RV vaccine is the only orally
administered vaccine given to children under the age of
6 months. Similar surveys conducted in European countries
have also shown that out-of-pocket expenses or vaccine cost,
vaccine effectiveness, duration of protection and frequency of
severe adverse effects were factors influencing parents when
deciding about vaccination against RV for their children.31,44

A survey of parents from Canada revealed that the main
reasons why parents who had positive intentions yet did not
have their child vaccinated were that they believed the child
was receiving enough vaccines, that RV vaccine was not useful
and RV vaccine was not included in the free public vaccina-
tion program.32 Providing clarity on how to have access to the
vaccine and its easy administration, the early successes of RV
vaccination program introduction in 97 NIPs as of 2018 and
its cost could potentially contribute to increasing the RV
vaccination rate.23,24

This survey further revealed that participants believed HCPs
(e.g. family doctor, nurse, midwife, hospital doctor) to be one of
their top five sources of information when seeking vaccination for
their children (mean: 79%). The findings of this study were con-
sistent with those of the previously published study conducted in
Sweden, which confirms the critical role of HCPs in providing
information on vaccination.33 In a qualitative survey conducted in
the US, most parents were unaware of the health burden of RV

disease, however, most of them expressed a likelihood of adopting
vaccination for their children, if their physicians recommended
it.35 In another survey study conducted in Canada, it was reported
that parents who opted to vaccinate their children were mainly
informed by HCPs, which highlighted the positive influence of
HCPs’ recommendations on vaccination behaviour.32 Various
other studies have also supported the HCPs’ role in providing
health education and raising awareness about the importance of
vaccinating children to improve vaccination rates.8,45 In
Indonesia, a study of HCPs showed that they did not consider
diarrhea to be an important problem in the country, but they did
acknowledge that it could be serious if not properly treated.While
many HCPs had some level of knowledge about RV, not all knew
that a vaccine was available. There were also mixed feelings
towards the need for the vaccine, some HCPs felt that the vaccine
was not ranked as a priority as it was not listed on the national
program.10 This conception from the HCPs in Indonesia may
explain the low awareness of participants about RV symptoms
and vaccine availability, as this study shows that HCPs are their
most important source of information about the vaccine.
Improving the acceptance of HCPs towards RV vaccine is impor-
tant in low- and middle-income countries since their attitude will
impact parents’ decisions on vaccinating their children. In India,
a survey revealed that factors such as the relationship with the
pediatrician and vaccination-related decisions taken by people in
the immediate social networkwere important drivers for decisions
about vaccination against RV.46 Our survey showed that other
channels including the government/department of health/minis-
try of health websites, family and friends, disease/vaccination
awareness posters in doctor’s offices, hospitals, or pharmacies,
pharmacists and vaccination information leaflets were also influ-
ential. Social media could also play a role, especially in Indonesia
and Thailand, where approximately a quarter of participants rank
it in their top fivemost likely channels to refer to (amean of 24% in
Indonesia and 27% in Thailand). An advertisement campaign to
parents in conjunction with the ministry of health websites, social
media and leaflets with a message to parents stating, ‘ask your
doctor about RV vaccination’ could help raise the vaccine con-
versation with HCPs.

However, the internet, forums and social networking tools
have allowed anti-vaccination advocacy groups to have
a broader reach than ever before.47 Considering the growing
anti-vaccine sentiment in some countries and the fact that mis-
information about vaccination is often disseminated through
social media,48 health authorities should realize the proportion
of parents obtaining their health information through social
media. Messages from anti-vaccination groups through social
media should be examined and countered.48 Hence it is essential
that trusted sources of vaccine information validated by reputed
public health agencies such as WHO,49 European center for
disease prevention and control (ECDC),47 centers for disease
control and prevention (CDC)50 among others are available and
shared with the public to improve vaccination advocacy.

The use of an online survey to elicit a greater understand-
ing of participants’ awareness is a key strength of our work.
However, we acknowledge that there are limitations asso-
ciated with this study. Prior to engaging in the survey, parti-
cipants were informed that the survey was about ‘people’s
attitudes towards vaccination and specific diseases’, hence
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there may have been a selection bias for participants with
positive perceptions towards vaccination. In addition, the
generalization of the findings may be limited due to
a potential selection bias as the research was conducted
using an online panel of consumers. Results from this survey
may not be nationally representative as the population sam-
ples in this survey from each of the six countries comprised of
well-resourced, connected individuals who chose to take part
in the survey; this could have led to an overestimation of
awareness of participants about RVGE disease. Therefore,
the results of this study may not be generalizable to poorer
populations in low-income countries, and further studies
about awareness should be performed, particularly in low-
income countries, including those eligible for vaccine intro-
duction support from Gavi. It must also be noted that the
total level mean scores are based on an equal weighting for
each country and were not weighted to reflect the population
size of each country. Lack of an interviewer or pre-test to
ensure participants’ ability to understand the questions might
have also influenced the responses and findings of the study.
Furthermore, some participants responded to the survey
based on recalling their experience up to 5 years prior and
hence were likely to be subjected to recall bias.

In summary, understanding of the RV disease and accep-
tance of vaccination among individuals involved in decisions on
vaccination for their children must be achieved through
a proper communication channel. Educating parents about the
high risk of RV contraction and potentially serious conse-
quences of the disease, especially due to dehydration, could
possibly drive them to seek a solution and consult relevant
stakeholders about vaccination. The role of HCPs is very sig-
nificant in the vaccine decision-making process; therefore, atten-
tion should be brought to propose adequate training to HCPs to
improve counseling and communication about the value of RV
vaccination. Parents usually turn to HCPs for advice; in
response HCPs should facilitate discussions surrounding RV
vaccination so that parents can make a well-informed decision
about vaccinating their children to prevent RVGE disease.

Acknowledgments

The authors thank Ipsos MORI for data collection and analysis. The
authors thank the Business & Decision Life Sciences platform for editor-
ial assistance and manuscript coordination, on behalf of GSK. Amandine
Radziejwoski coordinated the manuscript development and editorial
support. Amrita Ostawal (Arete Communication UG) provided medical
writing support.

Disclosure of potential conflicts of interest

All authors are employed by the GSK group of companies, and hold
shares in the GSK group of companies.

Funding

GlaxoSmithKline Biologicals SA also covered all costs associated with
this study and the development and publication of the related
manuscript.

Authors’ contribution

All authors participated in the design or implementation or analysis, and
interpretation of the study; and the development of this manuscript. All
authors had full access to the data and gave final approval before
submission.

ORCID

Bernd Benninghoff http://orcid.org/0000-0003-1264-7074
Priya Pereira http://orcid.org/0000-0001-7344-310X
Volker Vetter http://orcid.org/0000-0002-8414-1657

References

1. Domingo JD, Patrzalek M, Cantarutti L, Arnould B, Meunier J,
Soriano-Gabarro M, Meyer N, Pirçon J-Y, Holl K. The impact of
childhood acute rotavirus gastroenteritis on the parents’ quality of
life: prospective observational study in European primary caremedical
practices. BMC Pediatr. 2012;12:58. doi:10.1186/1471-2431-12-34.

2. Panatto D, Amicizia D, Giacchino R, Tacchella A, Natalizia AR,
Melioli G, Bandettini R, Di Pietro P, Diana MC, Gasparini R.
Burden of rotavirus infections in Liguria, Northern Italy: hospitalisa-
tions and potential savings by vaccination. Eur J Clin Microbiol
Infect Dis. 2011;30:957–64. doi:10.1007/s10096-011-1180-7.

3. Hoffmann T, Iturriza M, Faaborg-Andersen J, Kraaer C,
Nielsen CP, Gray J, Hogh B. Prospective study of the burden of
rotavirus gastroenteritis in Danish children and their families. Eur
J Pediatr. 2011;170(12):1535–39. doi:10.1007/s00431-011-1465-y.

4. Wierzba TF, Muhib F. Exploring the broader consequences of
diarrhoeal diseases on child health. Lancet Glob Health. 2018;6
(3):e230–e231. doi:10.1016/S2214-109X(18)30047-0.

5. Sánchez-Uribe E, Esparza-Aguilar M, Gastañaduy PA, Desai R,
Patel M, Richardson V. Risk factors associated with rotavirus
gastroenteritis during a community outbreak in chiapas, mexico
during the postvaccination era. J Pediatric Infect Dis Soc. 2013;2
(1):15–20. doi:10.1093/jpids/pis077.

6. Guerrant RL, Lima AA, Oriá MO, Oriá RB, Moore SR.
Malnutrition as an enteric infectious disease with long-term
effects on child development. Nutr Rev. 2008;66:487–505.
doi:10.1111/j.1753-4887.2008.00082.x.

7. Laizane G, Kivite A, Stars I, Cikovska M, Grope I, Gardovska D.
Health-related quality of life of the parents of children hospitalized
due to acute rotavirus infection: a cross-sectional study in Latvia.
BMC Pediatr. 2018;18(1):114. doi:10.1186/s12887-018-0993-2.

8. Marchetti F, Vetter V, Conforti G, Esposito S, Bonanni P. Parents’
insights after pediatric hospitalization due to rotavirus gastroen-
teritis in Italy. Hum Vaccin Immunother. 2017;13:2155–59.
doi:10.1080/21645515.2017.1336271.

9. Standaert B, Van de Mieroop E, Nelen V. Exploring the potential
impact of rotavirus vaccination on work absenteeism among
female administrative personnel of the City of Antwerp through
a retrospective database analysis. BMJ Open. 2015;5(6):e007453.
doi:10.1136/bmjopen-2014-007453.

10. Seale H, Sitaresmi M, Atthobari J, Heywood A, Kaur R,
Macintyre C, Soenarto Y, Padmawati S. Knowledge and attitudes
towards rotavirus diarrhea and the vaccine amongst healthcare
providers in Yogyakarta Indonesia. BMC Health Serv Res.
2015;15:528. doi:10.1186/s12913-015-0718-2.

11. Mast TC, DeMuro-Mercon C, Kelly CM, Floyd LE, Walter EB.
The impact of rotavirus gastroenteritis on the family. BMC
Pediatr. 2009;9:11. doi:10.1186/1471-2431-9-11.

12. Muppidathi S, Boj J, Deivanayagam S. Knowledge on rotavirus
and pneumococcal vaccines among mothers of under five
children. Int J Contemp Pediatr. 2017;4(5):1739–42.
doi:10.18203/2349-3291.ijcp20173776.

13. Poelaert D, Pereira P, Gardner R, Standaert B, Benninghoff B.
A review of recommendations for rotavirus vaccination in

HUMAN VACCINES & IMMUNOTHERAPEUTICS 145

http://dx.doi.org/10.1186/1471-2431-12-34
http://dx.doi.org/10.1007/s10096-011-1180-7
http://dx.doi.org/10.1007/s00431-011-1465-y
http://dx.doi.org/10.1016/S2214-109X(18)30047-0
http://dx.doi.org/10.1093/jpids/pis077
http://dx.doi.org/10.1111/j.1753-4887.2008.00082.x
http://dx.doi.org/10.1186/s12887-018-0993-2
http://dx.doi.org/10.1080/21645515.2017.1336271
http://dx.doi.org/10.1136/bmjopen-2014-007453
http://dx.doi.org/10.1186/s12913-015-0718-2
http://dx.doi.org/10.1186/1471-2431-9-11
http://dx.doi.org/10.18203/2349-3291.ijcp20173776


Europe: arguments for change. Vaccine. 2018;36(17):2243–53.
doi:10.1016/j.vaccine.2018.02.080.

14. World Health Organization. Introduction of rotavirus vaccines.
Information for Policy Makers, Programme Managers, and Health
Workers; 2013 [accessed 2018 Sept 23]. http://www.who.int/immu
nization/monitoring_surveillance/burden/vpd/surveillance_type/
sentinel/rotavirus_intro_guidance_who_july31_2013.pdf.

15. World Health Organization. Rotavirus vaccines. WHO position
paper - January 2013. Wkly Epidemiol Rec. 2013;88:49–64.

16. Aristegui J, Ferrer J, Salamanca I, Garrote E, PartidasA, San-MartinM,
San-Jose B. Multicenter prospective study on the burden of rotavirus
gastroenteritis in children less than 3 years of age in Spain. BMC Infect
Dis. 2016;16(1):549. doi:10.1186/s12879-016-1987-z.

17. Parashar UD, Nelson EAS, Kang G. Diagnosis, management, and
prevention of rotavirus gastroenteritis in children. BMJ. 2013;347:
f7204. doi:10.1136/bmj.f7204.

18. Tate JE, Burton AH, Boschi-Pinto C, Steele AD, Duque J,
Parashar UD. 2008 estimate of worldwide rotavirus-associated
mortality in children younger than 5 years before the introduction
of universal rotavirus vaccination programmes: a systematic
review and meta-analysis. Lancet Infect Dis. 2012;12(2):136–4.
doi:10.1016/S1473-3099(11)70253-5.

19. GBD 2016 Causes of Death Collaborators. Global, regional, and
national age-sex specific mortality for 264 causes of death,
1980-2016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet. 2017;390(10100):1151–210.
doi:10.1016/S0140-6736(17)32152-9.

20. Troeger C, Khalil IA, Rao PC, Cao S, Blacker BF, Ahmed T,
Armah G, Bines JE, Brewer TG, Colombara DV, et al. Rotavirus
vaccination and the global burden of rotavirus diarrhea among
children younger than 5 years. JAMA Pediatr. 2018;172
(10):958–65. doi:10.1001/jamapediatrics.2018.1960.

21. de Hoog MLA, Vesikari T, Giaquinto C, Huppertz HI, Martinon-
Torres F, Bruijning-Verhagen P. Report of the 5th European
expert meeting on rotavirus vaccination (EEROVAC). Hum
Vaccin Immunother. 2018;14(4):1027–34. doi:10.1080/
21645515.2017.1412019.

22. Giménez Sánchez F, Nogueira EJ, Sánchez ForteM, Ibáñez AlcaldeM,
Cobo E, Angulo R, Garrido Fernández P. Impact of vaccination uptake
on hospitalizations due to rotavirus acute gastroenteritis in 2 different
socioeconomic areas of Spain. Hum Vaccin Immunother. 2016;12
(4):1035–39. doi:10.1080/21645515.2015.1118592.

23. International Vaccine Access Center (IVAC), Johns Hopkins
Bloomberg School of Public Health. VIEW-hub; 2018 [accessed
2018 Nov 21]. http://www.view-hub.org/.

24. Rota Council. Global introduction status; 2018 [accessed 2018 Dec
18]. http://rotacouncil.org/vaccine-introduction/global-
introduction-status/.

25. World Health Organization. Global Health Observatory (GHO)
data. Rotavirus (RotaC) immunization coverage; 2017 [accessed
2018 Sept 23]. http://www.who.int/gho/immunization/rotavirus/en/.

26. World Health Organization. Immunization, vaccines and
biologicals; 2018 [accessed 2018 Sept 23]. http://www.who.int/
immunization/monitoring_surveillance/data/en/.

27. Panatto D, Amicizia D, Ansaldi F, Marocco A, Marchetti F,
Bamfi F, Giacchino R, Tacchella A, Del Buono S, Gasparini R.
Burden of rotavirus disease and cost-effectiveness of universal
vaccination in the Province of Genoa (Northern Italy). Vaccine.
2009;27:3450–53. doi:10.1016/j.vaccine.2009.01.054.

28. Tichopad A, Mullerova J, Jackowska T, Nemes E, Pazdiora P,
Sloesen B, Stefkovicova M. Cost burden of severe
community-acquired rotavirus gastroenteritis requiring hospitali-
zation in the Czech Republic, Slovakia, Poland, and Hungary:
a retrospective patient chart review. Value Health Reg Issues.
2016;10:53–60. doi:10.1016/j.vhri.2016.07.005.

29. Lo Vecchio A, Liguoro I, Dias JA, Berkley JA, Boey C, Cohen MB,
Cruchet S, Salazar-Lindo E, Podder S, Sandhu B, et al. Rotavirus
immunization: global coverage and local barriers for
implementation. Vaccine. 2017;35(12):1637–44. doi:10.1016/j.
vaccine.2017.01.082.

30. Kempe A, Daley MF, Parashar UD, Crane LA, Beaty BL, Stokley S,
Barrow J, Babbel C, Dickinson LM, Widdowson MA, et al. Will
pediatricians adopt the new rotavirus vaccine? Pediatrics.
2007;119(1):1–10. doi:10.1542/peds.2006-1874.

31. Veldwijk J, Lambooij MS, Bruijning-Verhagen PC, Smit HA, de
Wit GA. Parental preferences for rotavirus vaccination in young
children: a discrete choice experiment. Vaccine. 2014;32
(47):6277–83. doi:10.1016/j.vaccine.2014.09.004.

32. Dube E, Bettinger JA, Halperin B, Bradet R, Lavoie F,
Sauvageau C, Gilca V, Boulianne N. Determinants of parents’
decision to vaccinate their children against rotavirus: results of
a longitudinal study. Health Educ Res. 2012;27(6):1069–80.
doi:10.1093/her/cys088.

33. Sjögren E, Ask LS, Örtqvist Å, Asp M. Parental conceptions of the
rotavirus vaccine during implementation in Stockholm:
A phenomenographic study. J Child Health Care. 2017;21
(4):476–87. doi:10.1177/1367493517734390.

34. Canadian Immunization Committee. Recommendations for rota-
virus immunization programs; 2014 [accessed 2018 Sept 23].
http://publications.gc.ca/collections/collection_2014/aspc-phac
/HP40-95-2014-eng.pdf.

35. Patel MM, Janssen AP, Tardif RR, Herring M, Parashar UD.
A qualitative assessment of factors influencing acceptance of
a new rotavirus vaccine among health care providers and
consumers. BMC Pediatr. 2007;7:32. doi:10.1186/1471-2431-7-32.

36. Schollin Ask L, Hjern A, Lindstrand A, Olen O, Sjögren E,
Blennow M, Örtqvist Å. Receiving early information and trusting
Swedish child health centre nurses increased parents’ willingness
to vaccinate against rotavirus infections. Acta Paediatr. 2017;106
(8):1309–16. doi:10.1111/apa.13872.

37. Veldwijk J, van der Heide I, Rademakers J, Schuit AJ, de Wit GA,
Uiters E, Lambooij MS. Preferences for vaccination: doesHealth
literacy make a difference? Med Decis Making. 2015;35(8):948–58.
doi:10.1177/0272989X15597225.

38. Organisation for Economic Cooperation and Development.
Education at a glance: OECD indicators. Poland: OECD; 2014
accessed 2019 May 16. http://www.oecd.org/education/Poland-
EAG2014-Country-Note.pdf.

39. Organisation for Economic Cooperation and Development.
Education at a glance: OECD indicators. Germany: OECD; 2018
accessed 2019 May 16. http://gpseducation.oecd.org/Content/
EAGCountryNotes/DEU.pdf.

40. Wardlaw T, Salama P, Brocklehurst C, Chopra M, Mason E.
Diarrhoea: why children are still dying and what can be done.
Lancet. 2010;375(9718):870–72. doi:10.1016/S0140-6736(09)61798-0.

41. Misra S, Sabui TK, Basu S, Pal N. A prospective study of rotavirus
diarrhea in children under 1 year of age. Clin Pediatr (Phila).
2007;46(8):683–88. doi:10.1177/0009922807300700.

42. Prasetyo D, Sabaroedin IM, Ermaya YS, Soenarto Y. Association
between severe dehydration in rotavirus diarrhea and exclusive
breastfeeding among infants at Dr. Hasan Sadikin general hospi-
tal, Bandung, Indonesia. J Trop Med. 2015;2015:862578.
doi:10.1155/2015/862578.

43. Wobudeya E, Bachou H, Karamagi CK, Kalyango JN, Mutebi E,
Wamani H. Breastfeeding and the risk of rotavirus diarrhea in
hospitalized infants in Uganda: a matched case control study.
BMC Pediatr. 2011;11:17. doi:10.1186/1471-2431-11-17.

44. Poulos C, Standaert B, Sloesen B, Stryjewska I, Janitsary A,
Hauber B. Preferences for vaccines against children’s diarrheal
illness among mothers in Poland and Hungary. Vaccine. 2018;36
(40):6022–29. doi:10.1016/j.vaccine.2018.08.001.

45. Kannan Kutty P, Pathmanathan G, Salleh NM. Analysis of factors
in response to rotavirus vaccination counselling in a private pae-
diatric clinic. Medical J Malaysia. 2010;65:127–32.

46. George MS, Negandhi P, Farooqui HH, Sharma A, Zodpey S.
How do parents and pediatricians arrive at the decision to immu-
nize their children in the private sector? Insights from
a qualitative study on rotavirus vaccination across select Indian
cities. Hum Vaccin Immunother. 2016;12:3139–45. doi:10.1080/
21645515.2016.1219824.

146 B. BENNINGHOFF ET AL.

http://dx.doi.org/10.1016/j.vaccine.2018.02.080
http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/sentinel/rotavirus_intro_guidance_who_july31_2013.pdf
http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/sentinel/rotavirus_intro_guidance_who_july31_2013.pdf
http://www.who.int/immunization/monitoring_surveillance/burden/vpd/surveillance_type/sentinel/rotavirus_intro_guidance_who_july31_2013.pdf
http://dx.doi.org/10.1186/s12879-016-1987-z
http://dx.doi.org/10.1136/bmj.f7204
http://dx.doi.org/10.1016/S1473-3099(11)70253-5
http://dx.doi.org/10.1016/S0140-6736(17)32152-9
http://dx.doi.org/10.1001/jamapediatrics.2018.1960
http://dx.doi.org/10.1080/21645515.2017.1412019
http://dx.doi.org/10.1080/21645515.2017.1412019
http://dx.doi.org/10.1080/21645515.2015.1118592
http://www.view-hub.org/
http://rotacouncil.org/vaccine-introduction/global-introduction-status/
http://rotacouncil.org/vaccine-introduction/global-introduction-status/
http://www.who.int/gho/immunization/rotavirus/en/
http://www.who.int/immunization/monitoring_surveillance/data/en/
http://www.who.int/immunization/monitoring_surveillance/data/en/
http://dx.doi.org/10.1016/j.vaccine.2009.01.054
http://dx.doi.org/10.1016/j.vhri.2016.07.005
http://dx.doi.org/10.1016/j.vaccine.2017.01.082
http://dx.doi.org/10.1016/j.vaccine.2017.01.082
http://dx.doi.org/10.1542/peds.2006-1874
http://dx.doi.org/10.1016/j.vaccine.2014.09.004
http://dx.doi.org/10.1093/her/cys088
http://dx.doi.org/10.1177/1367493517734390
http://publications.gc.ca/collections/collection_2014/aspc-phac/HP40-95-2014-eng.pdf
http://publications.gc.ca/collections/collection_2014/aspc-phac/HP40-95-2014-eng.pdf
http://dx.doi.org/10.1186/1471-2431-7-32
http://dx.doi.org/10.1111/apa.13872
http://dx.doi.org/10.1177/0272989X15597225
http://www.oecd.org/education/Poland-EAG2014-Country-Note.pdf
http://www.oecd.org/education/Poland-EAG2014-Country-Note.pdf
http://gpseducation.oecd.org/Content/EAGCountryNotes/DEU.pdf
http://gpseducation.oecd.org/Content/EAGCountryNotes/DEU.pdf
http://dx.doi.org/10.1016/S0140-6736(09)61798-0
http://dx.doi.org/10.1177/0009922807300700
http://dx.doi.org/10.1155/2015/862578
http://dx.doi.org/10.1186/1471-2431-11-17
http://dx.doi.org/10.1016/j.vaccine.2018.08.001
http://dx.doi.org/10.1080/21645515.2016.1219824
http://dx.doi.org/10.1080/21645515.2016.1219824


47. European Centre for Disease Prevention and Control.
Communication on immunisation – building trust; 2012 [accessed
2019 May 16]. https://ecdc.europa.eu/sites/portal/files/media/en/
publications/Publications/TER-Immunisation-and-trust.pdf.

48. Evrony A, Caplan A. The overlooked dangers of anti-
vaccination groups’ social media presence. Hum Vaccin
Immunother. 2017;13:1475–76. doi:10.1080/
21645515.2017.1283467.

49. World Health Organization. Check the source: WHO-validated web-
sites provide trustworthy information on vaccine safety; 2017 [accessed
2019May 16]. https://www.who.int/news-room/feature-stories/detail/
check-the-source-who-validated-websites-provide-trustworthy-
information-on-vaccine-safety.

50. Centers for Disease Control and Prevention. Vaccines &
Immunizations; 2016 [accessed 2019 May 16]. https://www.cdc.
gov/vaccines/index.html.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 147

https://ecdc.europa.eu/sites/portal/files/media/en/publications/Publications/TER-Immunisation-and-trust.pdf
https://ecdc.europa.eu/sites/portal/files/media/en/publications/Publications/TER-Immunisation-and-trust.pdf
http://dx.doi.org/10.1080/21645515.2017.1283467
http://dx.doi.org/10.1080/21645515.2017.1283467
https://www.who.int/news-room/feature-stories/detail/check-the-source-who-validated-websites-provide-trustworthy-information-on-vaccine-safety
https://www.who.int/news-room/feature-stories/detail/check-the-source-who-validated-websites-provide-trustworthy-information-on-vaccine-safety
https://www.who.int/news-room/feature-stories/detail/check-the-source-who-validated-websites-provide-trustworthy-information-on-vaccine-safety
https://www.cdc.gov/vaccines/index.html
https://www.cdc.gov/vaccines/index.html

	Abstract
	Introduction
	Materials and methods
	Study design and participants
	Analysis

	Results
	Respondents
	Disease awareness
	Vaccine awareness

	Discussion
	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	Authors’ contribution
	References

