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UK pandemic influenza strategy focused on vaccination of high risk groups, although evidence shows that school-age children
have the highest infection rates. Vaccination of children might be an additional strategy. We undertook a cross-sectional study
amongst 149 parents of primary school children aged 4–7 years in Birmingham, UK to quantify intention to accept pandemic
influenza vaccine and identify factors affecting uptake. Ninety-one (61.1%, 95% CI 52.8, 68.9) had or would accept vaccine for
their child. The most common reasons for declining vaccine were concerns about safety (58.6% reported this), side effects (55.2%),
or believing their child had already had swine flu (12.1%). Parents of nonwhite ethnicity (OR 2.4 (1.1, 5.0)) and with asthmatic
children (OR 6.6 (1.4, 32.1)) were significantly more likely to accept pandemic vaccine, as were those whose children had ever
received seasonal vaccine and those who believed swine flu to be a serious threat (OR 4.2 (1.9, 9.1)). Parents would be more likely
to accept vaccination if they received a letter of invite, if the government strongly encouraged them, if it were administered at
school, and if it were more thoroughly tested. Accurate media portrayal of safety of the vaccine during future pandemics will be
essential.

1. Introduction

The swine flu (H1N1) pandemic was confirmed on June
11th, 2009 by the World Health Organisation (WHO). The
WHO declared the pandemic over by August 10th, 2010 [1],
by which time 214 countries had reported laboratory con-
firmed cases, which included 18 449 deaths [2]. In contrast
to seasonal influenza epidemics, in the 2009 H1N1 pan-
demic, younger age groups were disproportionately affected
compared with older age groups [3]. A large proportion of
older adults had preexisting natural immunity, probably due
to HIN1 strains circulating in earlier decades [4]. Children
under 5 years of age were most likely to be hospitalised if
they contracted the H1N1 virus, and they also had high rates
of admission to critical care with some fatalities [5].

In order to tackle the pandemic, plans worldwide were
based on a vaccination programme and education [6]. In the
UK, the vaccination programme officially started October
14th, 2009, with those in the “at risk” categories being

offered the vaccination first. In December 2009, this was
extended to children between the ages of six months and five
years because of their increased level of risk [7]. However,
sero-epidemiological studies based on the first wave of the
pandemic showed that the rates of infection were actually
the highest amongst school-aged children, where in London
and the West Midlands (the areas of highest incidence),
children aged 5–14 years had infection rates of approximately
42%, followed by the under 5s with infection rates of 21.3%
[4]. This was approximately ten times the rate of people
consulting with clinical influenza, highlighting the burden
of mild and subclinical disease during the pandemic, and
the importance of school children as vectors of transmission
[4]. An additional strategy for future pandemics might be to
extend vaccination to school-aged children to protect both
themselves and the population via herd immunity. In some
countries, this strategy is also used for seasonal influenza
epidemics [8] as the evidence for the effectiveness of this
strategy is beginning to accumulate.
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There are few studies reporting likely uptake rates of this
strategy among school-aged children, although a Mumsnet
poll [9] indicated that 46% of parents of healthy under 5s
would refuse (although it did not report on older age
groups), and recorded uptake in England for the under 5s
during the pandemic was only 23.6% [10]. In addition, most
of the research about reasons for accepting/refusing influenza
vaccine (either seasonal or pandemic) has been undertaken
amongst healthcare workers [11–15] and more recently
healthy adults [16–18]. Studies so far have revealed that there
were low levels of anxiety towards the swine flu pandemic
[19, 20]. This is believed to be due to early reports suggesting
symptoms and prognosis of a similar severity to seasonal flu,
encouraging the general population to consider themselves at
low risk. Concerns about the safety of the swine flu vaccine
and fear of adverse side effects have also been revealed to
be important issues to address and this may be due to the
misperception that the safety testing of such “fast-tracked”
vaccines is insufficient, leaving a greater possibility of adverse
health problems [20, 21]. These may have a particular effect
when considering vaccinating children.

Given the threat of future pandemics, and also the high
levels of H1N1 circulating in the subsequent 2010/11 influen-
za season, it is important to determine factors which might
affect pandemic influenza vaccine uptake in young children
in order to inform future vaccination policy decisions. We
present a study undertaken during the 2009/10 influenza
H1N1 pandemic among parents of primary school children
to determine vaccine acceptance rates and factors affecting
their decision to consent or not.

2. Materials and Methods

2.1. Study Design. We undertook a cross-sectional survey
among the parents of primary school children in Birming-
ham, UK to establish factors affecting uptake of (and inten-
tion to receive) pandemic influenza A H1N1 vaccination in
the 2009/2010 season for their children.

2.2. Setting and Population. Parents of Key Stage 1 children
(reception, years 1 and 2, i.e., ages 4–7 years inclusive) in the
chosen schools who could read and understand English and
were aged 18 years or over were included. 80 schools within
the Birmingham Local Education Authority were randomly
selected. These schools were contacted via e-mail to see if
they would be interested in participating in the study. If,
after 1 week, they had not responded (either favourably or
not), they were called by telephone. The participating schools
were sent questionnaires with cover letters, to be distributed
to every child in Reception, Year 1 and Year 2. The schools
were asked to give out the questionnaires, collect them back
in within 1 week, and post them back to the investigators.

2.3. Questionnaire. The questions were largely closed-ended
and where possible were based on those used in similar stud-
ies previously carried out (the appendix), most importantly
the paper by Zijtregtop et al. published recently in 2010,
which used the Health Belief Model and the Behavioural
Intention Model to derive their questions [21]. Piloting

was undertaken among adults with children in the required
age range. The questions included offer, acceptance, or
intention to accept the vaccine for their child, demographic
determinants, home circumstances, smoking status, health
problems, previous influenza, and vaccination status. Seven
out of the 25 questions additionally explored behavioural
determinants, which were based on the Health Belief Model,
including the following categories: perceived susceptibility,
perceived severity, perceived barriers, and cues to action.
Participants were also asked to provide reasons why they
would or would not vaccinate their child.

2.4. Outcome Measures. The main outcome was the intention
to vaccinate their child or not. This was identified by asking
“Has your child been offered the swine flu vaccine this winter?”,
“If yes, did they have the vaccination” and “If your child were
offered it at some point in the future, would you vaccinate
them against swine flu?” A positive intention was defined for
those participants answering “Yes” to either of the latter two
questions.

2.5. Statistical Analysis. Statistical analyses were undertaken
in STATA 10. Simple descriptive statistics were used to
describe the respondents and uptake rates. Multiple logistic
regression analysis was undertaken to determine indepen-
dent associations between specific factors and intention to
receive the vaccine (providing odds ratios and 95% confi-
dence intervals), adjusting for age, sex, ethnicity, smoking
status, asthma status of child (model 1), and additionally for
receipt of seasonal influenza vaccine (model 2). Outcomes
with 5-point Likert scales were collapsed to 3 categories:
agree/strongly agree, neither agree or disagree, and dis-
agree/strongly disagree.

3. Results

3.1. Response Rate. Five schools agreed to take part in the
study. 846 questionnaires were distributed to parents of
children in Key Stage 1 in these schools, of which 149
were returned, giving a response rate of 17.6%. The highest
response rate from a single school was 50% from school A
and the lowest response rate was from school C (5.3%).

3.2. Characteristics of Respondents. Of the 149 respondents,
118 (79.2%) were females (Table 1) and the most common
age range of the study group was 36–40 years. The majority of
the respondents lived with a partner (76.5%) and had never
smoked (96/149 (64.4%)). The most commonly reported
long-term illness among the children in the study was asthma
(10.7% of the population). The largest ethnic group of our
study population was white British or white other followed
by people of Pakistani origin (28.2%). With regard to the
children’s vaccination history, 86.6% had had all routine
vaccinations and 8.7% had received the seasonal influenza
vaccine this year or previously.

3.3. Knowledge and Opinions of Pandemic Influenza. 111
(74.5%) respondents agreed/strongly agreed that they had a
full understanding of the swine flu pandemic, while 13
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Table 1: Characteristics of respondents.

Characteristic N (%)

Number of respondents 149
School
A 46 (30.9%)
B 14 (9.4%)
C 5 (3.4%)
D 45 (30.2%)
E 39 (26.2%)

Females 118 (79.2%)
Age (years)
<25 11 (7.4%)
26–30 30 (20.1%)
31–35 34 (22.8%)
36–40 42 (28.2%)
41+ 32 (21.5%)

Number of children (mean) (SD) 2.4 (1.0)
Smoking status

Never smoked 96 (64.4%)
Ex smoker 29 (19.5%)
Current smoker 24 (16.1%)

Ethnicity
White British/other 69 (46.3%)
Mixed 10 (6.7%)
Indian 18 (12.1%)
Pakistani 42 (28.2%)
Other Asian 5 (3.4%)
Black 4 (2.7%)
Not stated 1 (0.7%)

Education of main earner
No education completed 19 (12.8%)
Secondary 35 (23.5%)
College/vocational 47 (31.5%)
Degree or higher 48 (32.2%)

Long term illness
None 101 (67.8%)
Child 14 (9.4%)
Parent/other member 22 (14.8%)
Combination 12 (8.1%)

Long term illness of child
None 126 (84.6%)
Asthma 16 (10.7%)
Other 6 (4.7%)

Childhood routine vaccines
Yes 129/149 (86.6)
No 15/149 (10.1)
Partially 5/149 (3.4)

Child ever received seasonal flu vaccine
Yes 13/149 (8.7)
No 136/149 (91.3)

(8.7%) felt that they did not (Table 2). 78 (52.4%) felt that
the swine flu pandemic was a serious threat to society,
although 23 (15.4%) disagreed. 27 (18.1%) felt that they were
at high risk of getting swine flu. Nearly half of respondents

used the television as their main source of information on
current affairs (n = 74, 49.7%), followed by a further quarter
(n = 38, 25.5%) who used the internet.

3.4. Acceptance/Intention to Accept Pandemic Influenza Vac-
cine for Their Children. 38 (25.5%) parents stated that they
had been offered vaccine for their child (Table 3). Of these, 23
(60.5%) had accepted. Of the 111 not yet offered, 68 (61.3%)
would agree for their child to receive the vaccine. In total, of
all respondents, therefore, 91/149 (61.1%, 95% CI 52.8, 68.9)
had a positive intention to vaccinate their child. In addition,
59/96 (61.5%) parents with other children under the age of
5 years would agree to them also receiving the vaccine in
future.

3.5. Reasons for and against Vaccination. Of those expressing
positive intention to vaccinate, the main reasons included:
“worried about child catching swine flu” (n = 21, 18.9%) and
“worried child would become severely ill if they caught swine
flu” (n = 11 (9.9%)) (Table 4).

Of those expressing an intention to refuse the vaccine,
the main reasons for not vaccinating their child included:
“worried about the safety of the vaccine” (cited by n = 34/58,
58.6%) and “worried about side effects” (n = 32/58, 55.2%).
20.7% cited that they “did not consider swine flu a threat” as
a reason for declining (Table 5).

When asked which statements they agreed or strongly
agreed with, 84 (56.4%) of parents stated they would be
more likely to vaccinate their child if they received a letter
inviting them to be vaccinated, 92 (61.7%) if the government
strongly encouraged them, 72 (48.3%) if it were administered
at school, and 98 (65.8%) if it were more thoroughly tested.

3.6. Factors Affecting Intention to Accept Vaccine. Table 6
indicates factors affecting intention to accept pandemic
influenza vaccine. On univariate analysis, the only statisti-
cally significant factors increasing acceptance were nonwhite
ethnicity (OR 2.0 (95% CI 1.0, 3.9)), the child having asthma
(OR 5.1 (1.1, 23.3)), and the child ever having seasonal
influenza vaccine (OR 8.7 (1.1, 68.5)). In a model adjusted
for age, sex, smoking status, ethnicity, and asthma in the
child, non-white ethnicity (OR 2.4 (1.1, 5.0)) and having
asthma (OR 6.6 (1.4, 32.1)) remained as significant factors.
Trends for higher rates of acceptance were strengthened
amongst current smokers and reduced amongst younger
parents, but remained nonsignificant. The effect of receipt of
seasonal influenza vaccine was in part explained by asthma
in the child (model 2).

In an additional analysis adjusting for the factors above,
respondents who agreed/strongly agreed that swine flu was
a serious threat to society were significantly more likely to
accept the vaccine (OR 4.2 (1.9, 9.1)).

4. Discussion

4.1. Principal Findings. We investigated the factors that
would influence acceptance of the swine influenza vaccina-
tion in primary school children. An important finding was
that 61.1% of our study population were prepared to accept
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Table 2: Knowledge and attitudes to pandemic influenza.

Agree/strongly agree Neither agree or disagree Disagree/strongly disagree

I have a full understanding of the swine flu pandemic (n (%)) 111 (74.5%) 25 (16.8%) 13 (8.7%)

The swine flu pandemic is a serious threat to society (n (%)) 78 (52.4%) 48 (32.2%) 23 (15.4%)

I feel I am at high risk of getting swine flu (n (%)) 27 (18.1%) 64 (43.0%) 58 (38.9%)

Table 3: Pandemic swine flu vaccine acceptance among children.

N (%)

Acceptance among children offered 23/38 (60.5%)

Intention to accept among children not offered 68/111 (61.3%)

Total positive intention to vaccinate child 91/149 (61.1%)

Future intention to vaccinate other children under 5 years of age 59/96 (61.5%)

the swine flu vaccination if it were offered to their children
(aged mainly over 5 years), and a similar proportion would
also accept it for their younger children aged under 5 years.
After multivariate analysis, three determinants were shown
to have a significant association with positive intention to
vaccinate. It was found that respondents of nonwhite (mainly
Asian) origin were over twice as likely to accept the swine
flu vaccine for their children than those who were of white
ethnicity. Parents whose children had asthma were more
than 6 times more likely to accept the vaccine than those
who did not, and those who had received seasonal vaccine
were also more likely (although some of this effect were
likely to be explained by the child having asthma). It was
also found that strong encouragement from the government,
sending a letter to the parents and receiving the vaccination
at school, would make the parents more likely to accept the
vaccine. Concern about the safety of the vaccine and fear
of side effects occurring were the main reasons given by
participants who would not want their child vaccinated, and
a large proportion of parents felt they would be more likely
to consent to the vaccine if it were more thoroughly tested.
More than 20% of parents cited a key reason for not agreeing
to have their child vaccinated which was because they did not
think swine flu was a serious threat to society. This is reflected
by the finding that those who did think that swine flu was a
serious threat were more than four times as likely to accept
the vaccination for their children than those who did not.

4.2. Strengths and Limitations of the Study. Firstly, to our
knowledge, this study is unique in that it examines factors
affecting pandemic influenza vaccine uptake specifically
among primary school children of this age. The question-
naires used were based around previously validated question-
naires used in similar studies [12]; therefore, interpretation
of the questions by the respondents should not affect the
results. However, although the sample was taken from a
wide area across Birmingham with the schools initially
being randomly selected to minimise selection biases, the
low response rate among both schools and parents may
affect generalisability and could also create a response bias.
However, it is known that response rates to parental and
other postal surveys are often low, and have generally been

declining over time [22]. Our response rate varied from 5%
to 50% depending on the school, which is consistent with
other studies [22, 23].

School willingness to participate may be affected by
different characteristics of the schools. These characteristics
may also influence positive intention. The response rate
was 17.6% which is low in comparison to another postal
questionnaire in Birmingham [24]; however, it is not unex-
pected. It was also found that there was a greater response
from School A which is located in a more affluent area
(type 7 ACORN classification) [25] compared with School
C (type 48) and School B (type 38). When dealing with
health issues, it is a possibility that only those who are health
conscious (and therefore likely to complete and send back
the questionnaire) will respond. However, the converse may
be true where people have strong feelings about vaccination;
therefore, it is difficult to predict exactly how this might affect
the uptake rates of vaccine and its determinants.

Compared with the general population of Birmingham,
in which 70.4% of the population classified themselves as
white British/Irish/Other [26], only 46.3% of our study
population also placed themselves in this category. The
second largest ethnic group in our study population was
found to be Pakistani (28.2%), and the third largest being
Indian (12.1%). Therefore our study population does not
reflect the overall ethnic structure of Birmingham. Different
ethnicities vary in terms of positive intention rate, as shown
in the multivariate analysis. This may partly explain the
differences seen between acceptance in our study, and that
reported in national statistics for the under 5s [10]. The
national statistics may also include many people who were
not offered the vaccine.

Furthermore, we note that our “intention to accept rates”
is consistent with other studies as discussed below, which
increases the confidence in our results.

Lastly, the small sample size in this study decreases its
power, which decreases the probability that the study will
be able to detect significant findings. Therefore, it is possible
that some factors may have affected swine influenza vaccina-
tion uptake, but this study was unable to demonstrate this
due to insufficient numbers.
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Table 4: Main reasons for intention to accept pandemic vaccine.

Reason N (%)

Worried about child catching swine flu 21 (18.9%)

Worried child would become severely ill if they caught swine flu 11 (9.9%)

Child has a long-term medical condition 8 (7.2%)

To prevent the child infecting other family members 8 (7.2%)

Followed advice from GP/school 8 (7.2%)

Children are more at risk than adults 7 (6.3%)

Prevent child having time off school 4 (3.6%)

Know others who have had swine flu 3 (2.7%)

Recommended vaccines should always be taken 1 (1.1%)

Table 5: Main reasons for refusing pandemic vaccine.

Reason N (%)

Worried about the safety 34 (58.6%)

Worried about side effects 32 (55.2%)

Do not consider swine flu a threat 12 (20.7%)

Believe my child has already had swine flu 7 (12.1%)

Do not think the vaccine is effective 6 (10.3%)

Do not have time to go to the GP 3 (5.2%)

Against all vaccinations in general 3 (5.2%)

4.3. Comparison with Other Studies. Although several studies
have researched factors involved in uptake of the seasonal
influenza vaccine, studies specific to the swine influenza
pandemic have only recently been available [12, 13, 16–18,
27–29]. A recent systematic review (Nguyen et al.) of surveys
conducted amongst the general public found that willingness
to receive pandemic vaccine was very variable both within
and across countries, ranging from 8% to 67%. A UK study
before the swine flu vaccination campaign [16] indicated
intention to receive vaccine among adults as 56.1%, and a
further UK study [17] indicated that 60.8% of NHS workers
and 74.6% of non-NHS workers were likely to have their
child vaccinated, although a study in Turkey [28] indicated
that only 33.9% healthcare workers would vaccinate their
children. Our study is more consistent with the UK study.
However, intention to vaccinate may overestimate eventual
vaccination rates. In Rubin’s 2011 telephone survey [18]
55.6% of NHS staff stated they would receive the vaccine
although eventual acceptance rates for NHS staff recorded
by the DH was 40%. For childhood vaccinations, the
latest Health Protection Agency reports [30] indicate that
the MMR vaccine has reached over 90% coverage. How
this might translate into influenza vaccine coverage is not
clear, although school-based influenza vaccination rates have
reached over 70% in some places in the USA [31].

We found that the belief that swine flu is a threat to
society positively influenced the uptake of vaccination. This
accords with O’Reilly et al.’s study into factors affecting

seasonal influenza uptake in health care workers, which
found that beliefs about health were important determinants
in the uptake of immunization [14]. We also found that
parents of non-white ethnicity were more likely to consent
to vaccination. In the UK random digit dialing, telephone
surveys carried out during the early stages of the pandemic
among 5175 adults [16] also showed that non-white ethnic
groups were twice as likely to be likely to take up the swine
flu vaccine (OR 2.0, (1.6, 2.6)), concurring with the results
observed in our study. In addition, the cross-country system-
atic review of intention to receive vaccine also indicated that
people of non-white ethnicity were significantly more likely
to indicate willingness to receive pandemic vaccine [18]. A
further cross-sectional telephone survey [19] of behaviour
change in the UK in relation to the swine flu pandemic also
revealed that the strongest predictor of behaviour change was
ethnicity, where respondents from ethnic minorities were
significantly more likely to undertake behaviours such as
handwashing and avoiding large crowds than their white
counterparts. The same study also showed that people with
lower educational levels were more likely to change their
behaviour, which is also indicated in our study, although not
statistically significant. Other studies [21] have shown similar
results.

The main reasons for not receiving the vaccination in our
study were found to be the fear of adverse reactions and
worry about the safety of the vaccine. Similar findings were
produced in 1976 North American studies which found that
one of the principal reasons for declining vaccination was the
worry that adverse reactions would occur. This may be due to
the number of cases of Guillain-Barre syndrome occurring
among recipients of swine flu vaccination during that time
[32]. Other studies [11, 12, 28] also showed fear of side
effects having a major role in declining the vaccine during
this pandemic.

Low levels of anxiety towards the swine flu pandemic
were shown in recent papers from the UK and Australia [19,
20]. Although 15.4% of our respondents seemed also to hold
this view, more than 50% did believe it was a serious threat,
and it was found to be an important factor affecting uptake.
However, in the studies mentioned above, it is believed that
the low anxiety levels were due to early reports suggesting
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Table 6: Factors affecting intention to receive pandemic vaccine.

Factor
Positive intention

N (%)
OR (95% CI)

Model 1
Adjusted OR∗(95% CI)

Model 2
Adjusted OR†(95% CI)

Age of parent (years)

> 25 86 (62.3%) 1.0 1.0 1.0

< 25 5 (45.5%) 0.5 (0.1, 1.7) 0.3 (0.1, 1.3) 0.3 (0.1, 1.3)

Sex of parent

Male 18 (58.1%) 1.0 1.0 1.0

Female 73 (61.9%) 1.2 (0.5, 2.6) 1.7 (0.7, 4.0) 1.7 (0.7, 4.1)

Smoking status of parent

Never smoker 57 (59.4%) 1.0 1.0 1.0

Ex-smoker 17 (58.6%) 1.0 (0.4, 2.3) 1.4 (0.5, 3.7) 1.5 (0.5, 3.9)

Current smoker 17 (70.8%) 1.7 (0.6, 4.4) 2.3 (0.8, 6.5) 2.0 (0.7, 5.8)

Education of main earner

Primary or less 14 (73.7%) 1.0 — —

Secondary or higher 77 (59.2%) 0.5 (0.2, 1.5) — —

Ethnicity

White 36 (52.2%) 1.0 1.0 1.0

Non-white 54 (68.4%) 2.0 (1.0, 3.9) 2.4 (1.1, 5.0) 2.5 (1.2, 5.5)

Parent vaccinated against
swine flu

No 74 (58.3%) 1.0 — —

Yes 17 (77.3%) 2.4 (0.8, 7.0) — —

Child has asthma

No 77 (57.9%) 1.0 1.0 1.0

Yes 14 (87.5%) 5.1 (1.1, 23.3) 6.6 (1.4, 32.1) 4.5 (0.8, 24.7)

Child ever received
seasonal influenza vaccine

No 79 (58.1%) 1.0 — 1.0

Yes 12 (92.3%) 8.7 (1.1, 68.5) — 6.2 (0.7, 58.0)
∗

Model adjusted for age, sex, smoking status, ethnicity, and asthma.
†Model adjusted for age, sex, smoking status, ethnicity, asthma, and receipt of seasonal influenza vaccine.

that the symptoms and prognosis of swine influenza were
similar to that of seasonal flu, and so the general population
considered themselves at low risk. Only 18% in our study
considered themselves at high risk of getting swine flu.

4.4. Implications. The findings of our study suggest that there
is a relatively high positive intention to vaccinate if offered
pandemic influenza vaccine. If this intention was followed
through, then a vaccination programme among both pri-
mary school age children and under 5s would be worth
carrying out in the event of future pandemics, particularly
in pandemics when perceived threat was high. The way in
which the swine influenza vaccination scheme is run would
have a significant effect on the uptake of the vaccine. Strong
government encouragement, sending a letter inviting chil-
dren to be vaccinated or if the children were to receive the
vaccination at school, was suggested to improve the chance
that parents would accept swine flu vaccination. From these
results, we would suggest that these methods are considered
in the implementation of such a vaccination scheme in

order to increase uptake rates. Clearly public views on the
seriousness of the health risk and perceptions about the
safety of the vaccine should be addressed with accurate media
portrayal, particularly on television and the internet as these
were found to be the main conduits of current affairs for our
respondents. This season’s experience from school-located
vaccination programmes in the USA might also be useful for
practical issues [33, 34]. In addition, further research would
provide valuable insight into vaccination uptake, especially
focussing on cues to action and the influence of ethnicity on
vaccine acceptance.

4.5. Conclusions. Understanding the factors involved in
acceptance of the swine influenza vaccination is crucial for
the effective implementation of future pandemic vaccination
schemes. If swine influenza vaccination in children is
accepted by the government as a worthwhile activity, then
methods of maximising acceptance of the vaccine must be
considered. Increasing uptake rates may be tackled in part
by altering people’s beliefs. Having some knowledge about
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who is likely to want the vaccination and why, and the
reasons people may not want their children vaccinated, will
allow health professionals to be prepared to answer patient’s
questions and concerns and the government to design their
approach. Accurate media portrayal of the health risks of the
pandemic and the safety of the vaccine is essential. Individual
letters to parents from the government and administration of
the vaccine in school would also appear to be important.

Given the high rates and complications of pandemic
influenza in subsequent years, and the emerging interest
internationally of a “herd immunity” approach, this research
also has relevance for interim seasonal vaccination.

Appendix

Questionnaire

Section A—Questions about
the Parent/Guardian Completing This Form

(1) Age of parent/guardian. . . . . .

(2) Sex (Please tick as appropriate)

Male �
Female �

(3) How many children do you have living at home?
(Number of children per age range)

0–4 yrs. . . . . .

5–9 yrs. . . . . .

10–14 yrs. . . . . .

15+ yrs. . . . . .

(4) What is your current living situation?

� Living without partner

� Living without partner but with relatives

� Living with partner

� Living with partner and relatives

� Other

(5) Smoking status:

� Current regular smoker

� Current occasional smoker

� Ex-smoker

� Never smoked

(6) Highest level of education of the main earner:

� No education completed

� Secondary education completed (e.g., GCSEs or
equivalent)

� College or Sixth form education completed
(e.g., A-levels or equivalent)

� Vocational training

� Degree completed

� Masters completed

� PHD completed

(7) Where do you usually get your information on cur-
rent affairs from? (Please circle most appropriate)

Broadsheet/Tabloid/TV/Internet/Magazine/
None/Other

(8) Do you or any member of your household have a
long-term illness? (e.g., COPD, asthma, diabetes,
heart disease, liver disease, kidney disease, MS,
stroke) (Please circle all that apply)

Child/Me/Other member/None

Please select one box per row/statement

(9) I have a full understanding of the swine flu pandemic

� Strongly Agree

� Agree

� Neither Agree or Disagree

� Disagree

� Strongly Disagree

(10) The swine flu pandemic is a serious threat to society

� Strongly Agree

� Agree

� Neither Agree or Disagree

� Disagree

� Strongly Disagree

(11) I feel I am at a high risk of getting swine flu

� Strongly Agree

� Agree

� Neither Agree or Disagree

� Disagree

� Strongly Disagree

(12) Do you know anyone that has had swine flu (includ-
ing yourself)?

Yes/No

(13) Did you have the swine flu vaccination?

Yes/No
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Section B—Questions about your Child

If you have more than one child, please answer for the child
in year 1/2 that brought this questionnaire home

(14) Does your child have a long-term illness?

Asthma/Other respiratory illness/Other long-
term illness/None

(15) Do you consider your child to have a disability?

Yes/No

(16) Has your child had all the vaccinations recommended
by your GP (including MMR)?

Yes/Partially/No

(17) Has your child ever had the seasonal flu vaccine?

Yes/No

(18) Has your child been offered the swine flu vaccine this
winter?

Yes/No (If no, go to question (20))

(19) If yes, did they have the vaccination?

Yes/No (If no, go to question (21))

(20) If your child were offered it at some point in the
future, would you vaccinate them against swine flu?

Yes/No (If no, go to question (21))

If you’ve answered yes to either question (19) or (20),
please describe the factors contributing to this decision

(21) If no, what factors contributed to this decision?
(Please tick any that apply)

� Do not think the vaccine is effective

� Worry about side effects of vaccine

� Worry about the safety of the vaccine

� Can’t find the time to go to the GP

� Do not consider swine flu as a threat

� I believe my child has already had swine flu

� I am against vaccinations in general

� Other (please specify)

(22) I would be more likely to vaccinate my child if:

(Please tick one option per row/statement)

I received a letter inviting them to be vaccinated

� Strongly Agree
� Agree
� Neither Agree or Disagree
� Disagree
� Strongly Disagree

The government strongly encouraged children
of my child’s age to have it done

� Strongly Agree
� Agree
� Neither Agree or Disagree
� Disagree
� Strongly Disagree

The vaccine was given at my child’s school

� Strongly Agree
� Agree
� Neither Agree or Disagree
� Disagree
� Strongly Disagree

The vaccine was tested more thoroughly

� Strongly Agree
� Agree
� Neither Agree or Disagree
� Disagree
� Strongly Disagree

(23) Regarding any of your OTHER children up to the age
of 5 years—if offered, would you consent to their hav-
ing swine flu vaccination?

Yes/No/do not have any others of this age-group

Section C

(24) What is your ethnic origin?

White: British/Irish/Other White

Mixed: White and Black Caribbean/White and Black
African/White and Asian/Other Mixed

Asian or Asian British: Indian/Pakistani/
Bangladeshi/Other Asian

Black or Black British: Black Caribbean/Black African/
Other Black

Chinese or other: Chinese/Other Ethnicity

(25) How long have you lived in the UK?

Thank you for taking the time to complete our question-
naire!



Influenza Research and Treatment 9

Authors’ Contribution

R. E. Jordan supervised this project for 3rd year medical
students. The initial idea was created by R. E. Jordan but the
remaining five authors designed the study, collected the data,
and wrote the first draft together. M. Janks and A. Odedra
undertook the first analysis and R. E. Jordan completed the
analyses. R. E. Jordan supervised all aspects and redrafted the
paper for submission. All authors took responsibility for the
integrity of the data and accuracy of the data analysis.

Conflict of Interests

R. E. Jordan is funded by the NIHR; but none of the authors
have financial relationships with any organisations that
might have an interest in the submitted work in the previous
three years, no other relationships or activities that could
appear to have influenced the submitted work.

Acknowledgments

The authors would like to thank the participating primary
schools and parents and also Ms. Andrea Robinson for her
help in printing the questionnaires. R. E. Jordan is funded
by the National Institute for Health Research, UK. The costs
of printing the questionnaire were met by the University of
Birmingham College of Medical and Dental Sciences.

References

[1] World Health Organization Media Centre, “H1N1 in
post-pandemic period,” August 2010, http://www.who
.int/mediacentre/news/statements/2010/h1n1 vpc 20100810/
en/index.html.

[2] World Health Organization Global Alert and Response, “Pan-
demic (H1N1) 2009—update 112,” August 2010, http://www
.who.int/csr/don/2010 08 06/en/index.html.

[3] N. Sachedina and L. J. Donaldson, “Paediatric mortality relat-
ed to pandemic influenza A H1N1 infection in England: an
observational population-based study,” The Lancet, vol. 376,
no. 9755, pp. 1846–1852, 2010.

[4] E. Miller, K. Hoschler, P. Hardelid, E. Stanford, N. Andrews,
and M. Zambon, “Incidence of 2009 pandemic influenza A
H1N1 infection in England: a cross-sectional serological stud-
y,” The Lancet, vol. 375, no. 9720, pp. 1100–1108, 2010.

[5] Health Protection Agency, “Epidemiological report
of pandemic (H1N1) 2009 in the UK,” April 2009-May
2010, http://www.hpa.org.uk/web/HPAwebFile/HPAweb C/
1284475321350.

[6] D. M. Salisbury, “The H1N1 swine flu vaccination programme
2009-2010,” DH 2009, http://www.dh.gov.uk/prod consum
dh/groups/dh digitalassets/@dh/@en/documents/digitalasset/
dh 106299.pdf.

[7] Department Of Health, “Extension of the swine flu vaccina-
tion programme,” November 2009, http://www.dh.gov.uk/
en/Publichealth/Flu/Swineflu/InformationandGuidance/Vac-
cinationprogramme/DH 108850.

[8] Department of Health and Human Services and Centers for
Disease Control and Prevention, “Prevention and Control of
Influenza with Vaccines. Recommendations of the Advisory

Committee on Immunization Practices (ACIP), 2010,” Mor-
bidity and Mortality Weekly Report, vol. 59, no. RR-8, 2010,
http://www.cdc.gov/mmwr/pdf/rr/rr5908.pdf.

[9] “Mumsnet swine flu vaccination poll Oct 09,” http://www
.mumsnet.com/pdf/mumsnet-swine-flu-vaccination-poll-
oct-09.pdf.

[10] Department of Health, “Pandemic H1N1 (Swine) Influenza
Vaccine Uptake amongst Patient groups in Primary Care
in England 2009/10,” October 2010, http://www.dh.gov.uk/
en/Publicationsandstatistics/Publications/PublicationsPolicy-
AndGuidance/DH 121011DH 121011.

[11] J. S. Chor, K. L. Ngai, W. B. Goggins et al., “Willingness
of Hong Kong healthcare workers to accept pre-pandemic
influenza vaccination at different WHO alert levels: two
questionnaire surveys,” British Medical Journal, vol. 339, p.
b3391, 2009.

[12] M. Pareek, T. Clark, H. Dillon, R. Kumar, and I. Stephenson,
“Willingness of healthcare workers to accept voluntary stock-
piled H5N1 vaccine in advance of pandemic activity,” Vaccine,
vol. 27, no. 8, pp. 1242–1247, 2009.

[13] D. Ballada, L. R. Biasio, G. Cascio et al., “Attitudes and behav-
ior of health care personnel regarding influenza vaccination,”
European Journal of Epidemiology, vol. 10, no. 1, pp. 63–68,
1994.

[14] F. W. O’Reilly, G. W. Cran, and A. B. Stevens, “Factors affecting
influenza vaccine uptake among health care workers,” Occupa-
tional Medicine, vol. 55, no. 6, pp. 474–479, 2005.

[15] K. L. Nichol and M. Hauge, “Influenza vaccination of health-
care workers,” Infection Control and Hospital Epidemiology, vol.
18, no. 3, pp. 189–194, 1997.

[16] G. J. Rubin, H. W. W. Potts, and S. Michie, “The impact of
communications about swine flu (influenza A HINIv) on pub-
lic responses to the outbreak: results from 36 national tele-
phone surveys in the UK,” Health Technology Assessment, vol.
14, no. 34, pp. 183–266, 2010.

[17] G. J. Rubin, H. W. W. Potts, and S. Michie, “Likely uptake of
swine and seasonal flu vaccines among healthcare workers. A
cross-sectional analysis of UK telephone survey data,” Vaccine,
vol. 29, no. 13, pp. 2421–2428, 2011.

[18] T. Nguyen, H. K. Holdt, J. C. Brehaut, E. Hoe, and K. Wilson,
“Acceptance of a pandemic influenza vaccine: a systematic
review of surveys of the general public,” Infection and Drug
Resistance, vol. 4, pp. 197–207, 2011.

[19] G. J. Rubin, R. Amlôt, L. Page, and S. Wessely, “Public percep-
tions, anxiety, and behaviour change in relation to the swine
flu outbreak: cross sectional telephone survey,” British Medical
Journal, vol. 339, no. 7713, p. 156, 2009.

[20] H. Seale, M. L. McLaws, A. E. Heywood et al., “The communi-
ty’s attitude towards swine flu and pandemic influenza,” Medi-
cal Journal of Australia, vol. 191, no. 5, pp. 267–269, 2009.

[21] E. A. M. Zijtregtop, J. Wilschut, N. Koelma et al., “Which fac-
tors are important in adults’ uptake of a (pre)pandemic influ-
enza vaccine?” Vaccine, vol. 28, no. 1, pp. 207–227, 2009.

[22] G. Koshy and B. J. Brabin, “Parental compliance – an emerging
problem in Liverpool community child health surveys 1991–
2006,” BMC Medical Research Methodology, vol. 12, article 53,
2012.

[23] S. Carnell, C. Edwards, H. Croker, D. Boniface, and J. Wardle,
“Parental perceptions of overweight in 3–5 y olds,” Interna-
tional Journal of Obesity, vol. 29, no. 4, pp. 353–355, 2005.

[24] T. J. Clark, K. S. Khan, and J. K. Gupta, “Effect of paper qual-
ity on the response rate to a postal survey: a randomised con-
trolled trial,” BMC Medical Research Methodology, vol. 1, p. 12,
2001.

http://www.who.int/mediacentre/news/statements/2010/h1n1_vpc_20100810/en/index.html
http://www.who.int/mediacentre/news/statements/2010/h1n1_vpc_20100810/en/index.html
http://www.who.int/mediacentre/news/statements/2010/h1n1_vpc_20100810/en/index.html
http://www.who.int/csr/don/2010_08_06/en/index.html
http://www.who.int/csr/don/2010_08_06/en/index.html
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1284475321350
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1284475321350
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_106299.pdf
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_106299.pdf
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_106299.pdf
http://www.dh.gov.uk/en/Publichealth/Flu/Swineflu/InformationandGuidance/Vaccinationprogramme/DH_108850
http://www.dh.gov.uk/en/Publichealth/Flu/Swineflu/InformationandGuidance/Vaccinationprogramme/DH_108850
http://www.dh.gov.uk/en/Publichealth/Flu/Swineflu/InformationandGuidance/Vaccinationprogramme/DH_108850
http://www.cdc.gov/mmwr/pdf/rr/rr5908.pdf
http://www.mumsnet.com/pdf/mumsnet-swine-flu-vaccination-poll-oct-09.pdf
http://www.mumsnet.com/pdf/mumsnet-swine-flu-vaccination-poll-oct-09.pdf
http://www.mumsnet.com/pdf/mumsnet-swine-flu-vaccination-poll-oct-09.pdf
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_121011
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_121011
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_121011


10 Influenza Research and Treatment

[25] ACORN Classification, Demographic Data, Consumer Classi-
fication, http://www.caci.co.uk/acorn2009/acornmap ext.asp.

[26] Census area statistics, 2001, http://www.birmingham.gov.uk/
cs/Satellite?c=Page&childpagename=Planning-and-Regenera-
tion%2FPageLayout&cid=1223096353755&pagename=
BCC%2FCommon%2FWrapper%2FWrapper#ethnicity.

[27] S. Vı́rseda, M. A. Restrepo, E. Arranz et al., “Seasonal and Pan-
demic A (H1N1) 2009 influenza vaccination coverage and atti-
tudes among health-care workers in a Spanish University Hos-
pital,” Vaccine, vol. 28, no. 30, pp. 4751–4757, 2010.

[28] S. D. Torun, F. Torun, and B. Catak, “Healthcare workers as
parents: attitudes toward vaccinating their children against
pandemic influenza A/H1N1,” BMC Public Health, vol. 10,
article 596, 2010.

[29] L. P. Wong and I.-C. Sam, “Knowledge and attitudes in regard
to pandemic influenza A (H1N1) in a multiethnic community
of Malaysia,” International Journal of Behavioral Medicine, vol.
18, no. 2, pp. 112–121, 2011.

[30] Health Protection Agency, http://www.hpa.org.uk/.
[31] H. F. Hull and C. S. Ambrose, “Current experience with

school-located influenza vaccination programs in the United
States: a review of the medical literature,” Human Vaccines, vol.
7, no. 2, pp. 153–160, 2011.

[32] T. J. Safranek, D. N. Lawrence, L. T. Kurland et al., “Reassess-
ment of the association between Guillain-Barre syndrome and
receipt of swine influenza vaccine in 1976–1977: results of a
two-state study,” American Journal of Epidemiology, vol. 133,
no. 9, pp. 940–951, 1991.

[33] Department of Health and Human Services, “Letter from
Deputy Inspector General. Memorandum Report: 2009 H1Nl
School-Located Vaccination Program Implementation, OEI-
04-10-00020,” June 2010, http://oig.hhs.gov/oei/reports/oei-
04-10-00020.pdf.

[34] P. V. Effler, C. Chu, H. He et al., “Statewide school-located
influenza vaccination program for children 5–13 years of age,
Hawaii, USA,” Emerging Infectious Diseases, vol. 16, no. 2, pp.
244–250, 2010.

http://www.caci.co.uk/acorn2009/acornmap_ext.asp
http://www.birmingham.gov.uk/cs/Satellite?c=Page\&childpagename=Planning-and-Regeneration%2FPageLayout\&cid=1223096353755\&pagename=BCC%2FCommon%2FWrapper%2FWrapper#ethnicity
http://www.birmingham.gov.uk/cs/Satellite?c=Page\&childpagename=Planning-and-Regeneration%2FPageLayout\&cid=1223096353755\&pagename=BCC%2FCommon%2FWrapper%2FWrapper#ethnicity
http://www.birmingham.gov.uk/cs/Satellite?c=Page\&childpagename=Planning-and-Regeneration%2FPageLayout\&cid=1223096353755\&pagename=BCC%2FCommon%2FWrapper%2FWrapper#ethnicity
http://www.birmingham.gov.uk/cs/Satellite?c=Page\&childpagename=Planning-and-Regeneration%2FPageLayout\&cid=1223096353755\&pagename=BCC%2FCommon%2FWrapper%2FWrapper#ethnicity
http://www.hpa.org.uk/
http://oig.hhs.gov/oei/reports/oei-04-10-00020.pdf
http://oig.hhs.gov/oei/reports/oei-04-10-00020.pdf

	Introduction 
	Materials and Methods
	Study Design
	Setting and Population
	Questionnaire
	Outcome Measures
	Statistical Analysis

	Results
	Response Rate
	Characteristics of Respondents
	Knowledge and Opinions of Pandemic Influenza
	Acceptance/Intention to Accept Pandemic Influenza Vaccine for Their Children
	Reasons for and against Vaccination
	Factors Affecting Intention to Accept Vaccine

	Discussion
	Principal Findings
	Strengths and Limitations of the Study
	Comparison with Other Studies
	Implications
	Conclusions

	Appendix
	Questionnaire
	Section A---Questions about the Parent/Guardian Completing This Form
	Section B---Questions about your Child
	Section C
	Authors' Contribution
	Conflict of Interests
	Acknowledgments
	References

