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Abstract

Background: It is unknown whether further expansion of the Dutch childhood vaccination program with other vaccines will be accepted and
whom should be targeted in educational strategies.

Aim: To determine attitudes of parents towards possible future vaccinations for their children and the behavioural determinants associated
with a negative attitude.

Design: Questionnaire study.

Methods: Parents of children aged between 3 months and 5 years of day-care centres were asked to fill out a questionnaire. Determinants of
a negative attitude to comply with possible future vaccinations against example diseases such as pneumonia or influenza, hepatitis B, TBC,
smallpox and SARS were assessed using polytomous logistic regression analysis.

Results: Of the 283 respondents, 123 (43%) reported a positive attitude towards all vaccinations, 129 (46%) reported to have a positive attitude
to have their child vaccinated against some diseases and 31 (11%) had no intention to comply with any new vaccination. Determinants of a
fully negative attitude were a high education of the parent (odds ratio [OR] 3.3, 95% confidence interval [95% CI]: 1.3-8.6), being a health
care worker (OR 4.2, 95% ClI: 1.4-12.6), absence of religion (OR 2.6, 95% CI: 1.0-6.7), perception of vaccine ineffectiveness (OR 6.9, 95%
Cl: 2.5-18.9) and the perception that vaccinations cause asthma or allergies (OR 82.4, 95% CI: 8.9-766.8).

Conclusion: Modifiable determinants for a negative attitude to comply with new vaccinations are mainly based on lack of specific knowledge.
These barriers to vaccinations might be overcome by improving health education in the vaccination program, especially when targeted at
educated parents and health care workers.

© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction fectious diseases covered by the childhood vaccination pro-
gram have disappeared or occurrences of such infections have
Although in The Netherlands vaccination rates are high been rare. Apart from individual protection by the vaccines,
among children (97%), a recent report published data show-the high vaccination rates induce herd immunity as jief].
ing that over the last 5 years rates have declined by 0.7%The World Health Organisation stated that 80% of newborns
for the third vaccination series and such a decline was mostshould receive the primary vaccine series of diphtheria, per-
noticeable among infanfd]. Since the start of the Dutch tussis, tetanus and polio (DTP) and 90% the series of mumps,
vaccination program in 1957, most vaccine-preventable in- measles and rubella (MMR) vaccines to maintain herd im-
munity. To prevent local epidemics the Dutch authorities
* Corresponding author. Tel.: +31 30 253 8214; fax: +31 30 253 9028,  'ecommend an even higher vaccination rate of 90% for all
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Recently, the Dutch vaccination program has been tion, and possible side effects, self-control of parents, social
changed by starting at two instead of three months in 1999, ad-influence of persons as their doctor or friends as well as their
dition of a pertussis vaccine in 2001 for 4-year olds and addi- opinion about the current educational program. Finally, we
tion of Meningococcal-C vaccination at the age of 14 months evaluated the attitude of parents towards compliance with
in 2002. In 2003, hepatitis B vaccination was added for chil- example vaccinations that are currently available, but not
dren from endemic areas. In the near future, a combinedincluded in the program for all children such as vaccines
meningococcal-B and pneumococcal vaccination might be against pneumococcal disease or influefifg11] hepati-
incorporated into the prograft]. tis B [12] and tuberculosifl 3] as well as diseases that may

To date, it is unknown whether further expansion of the occur by bio-terrorism (smallpoXlL4] or in case of a pan-
vaccination program with other vaccines will be accepted by demic (SARS)15]. The respondents were asked to answer
the target population. Therefore, we conducted a question-all propositions on a five-point scale ranging from ‘I certainly
naire study among parents of preschool children to determineagree’ to ‘I certainly disagreg4].
the attitude towards compliance with future vaccinations in
the Dutch childhood vaccination program and the behavioural 2.4. Outcome measure

determinants associated with a negative attitude. _ _ _ _
According to an earlier studi], we defined a trichoto-

mous outcome measure. Because the percentage of parents

2. Methods that had a positive attitude towards vaccination against pneu-
monia or influenza was much lower (36%) than for the other
2.1. Study population proposed diseases (ranging from 62% [hepatitis B], 64%

[SARS], 67% [tuberculosis] to 79% [smallpox]), we choose
The Study was conducted among parents of children agedto evaluate the attitude towards Compliance with vaccination
between 3 months and 5 years who attended day-care in thedgainst these latter four diseases: (a) positive attitude: in-
centre of the Netherlands with similar vaccine uptake as in tention to comply with these four possible vaccinations; (b)

the Netherlands as a whole. partially negative attitude: intention to have the child vacci-
nated against some, but not all of the four proposed diseases;
2.2. Focus group session and (c) fully negative attitude.

By means of a structured focus group interview among 2-5. Statistical analysis
parents of children from the day-care centre “Petit Petit”,
Breukelen, we explored possible determinants of attitudes
to comply with vaccinations. In that interview elements that

We dichotomised the following variables: religion (yes
or no), received education (high or low) and the variables

were observed in previous qualitative stud@8] and quan- " the five-point scale (1-2 [agree] and 3-5 [uncertain and
titative studieg4—8] were discussed extensively. In general, dlsagrele]) in | aﬁcordgncg with a previous rfedd]t F,"T‘t('j
the parents assessed the child’s health as most relevant to havd€ €va uated the univariate associations of potential deter-

them vaccinated followed by the balance of risks of disease MNants with both partially negative and fully negative atti-
and side effects of vaccination, and the fact that infectious tUde USINg two separate binary logistic regression analyses.
diseases may threaten public health. A positive attitude was the reference category. Subsequently,

we used the demographical determinants and the behavioural
determinants with @-value lower than 0.1 in at least one of
the univariate analyses to determine the multivariate associ-

We sent out 800 questionnaires to day-care centres thalations. Finally, aII_det_erminants in the multivariate logistic
were associated with the large organisation for day-care “De regression analysis withgavalue _Of _0'05 or Iower were used
Blokkentoren” in the centre of The Netherlands. We asked the 10 construct the polytomous logistic regression mqdg|
participants to fill out the questionnaire while focussing on
their youngest child. The outcomes of the focus group inter- 3 rasults
view and a questionnaire that was focused on pneumococcal
and influenza vaccinations among elderly pergdhsvere 3.1. Study population
used to develop the present questionnaire for parents. In all,

54 questions were asked and the majority were based on de- Of all 800 questionnaires that were sent out, 283 were
terminants of health behaviour according to the “Health Be- returned (response rate 35%). Mean age (S.D.) of the re-
lief Model” [9]. We evaluated demography, vaccination sta- spondents was 35 years (6 years) and 85% were female. Of
tus according to the Dutch vaccination scheme (DPTP, HiB, all respondents, both the father and mother (if applicable) as
mumps, measles and rubella, Meningococcal-C, diphtheria,well as the child were vaccinated according to the Dutch vac-
tetanus and polio, a-cellular pertussis). Also, we evaluated cination scheme. The mean number of children was 2.4 per
perceived individual and population protection by vaccina- household, the youngest child was 2 years on average.

2.3. Questionnaire
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3.2. Future vaccinations workers, 27% would like to receive an information leaflet at

home and 14% would favour educational sessions on televi-
Of the 283 participants, 123 (43%) reported a positive sion.

attitude towards all four proposed vaccinations, 129 (46%)

reported to have the attitude to have their child vaccinated

against some diseases and 31 (11%) had no intention to comy  piscussion

ply with any new vaccination. Of the respondents, 221 (83%)

would have a positive attitude if the future vaccine would ben-

efit the health of their child, 200 (76%) would have a positive

attitude when public health would benefit and only 71 (27%)

of respondents would be positive if the vaccine would save

costs to society. If the schedule would be changed to include

three or four vaccinations in one session instead of one or tWOprogram was critically dependent on the type of vaccine. For
223 (73%) and 246 (87%) of the respondents, respectively, gy ample, vaccination against influenza or pneumonia would
would object. If parents would be asked to pay extra them- o 4ccented by only 36% of the respondents. These results
se!ves for_ the vaccines, 98% would continue to have their indicate that group immunity might be threatened if new vac-
child vaccinated. cines are introduced into the program.
Our data showed that education by health care workers at
3.3. Determinants of a negative attitude towards future the vaccination centres, an information leaflet about vaccines
vaccinations and information on television might be effective in improv-
ing health education towards vaccinations. Highly educated
Determinants of a fully negative attitude were a high parents and health care workers should receive high priority
education of the parent (odds ratio [OR] 3.3, 95% confi- in such a strategy. Paulussen et al. also reported a high educa-
dence interval [95% CIJ: 1.3-8.6), being a health care worker tjon to be predictive for a negative intention to comply with
(OR 4.2, 95% CI: 1.4-12.6), absence of religion (OR 2.6, new vaccines in the vaccination progréih. Opstelten et al.
95% CI: 1.0-6.7), perception of vaccine ineffectiveness (OR found a higher prevalence of non-compliers with influenza
6.9, 95% CI: 25—189) and the perception that vaccinations and pneumococca| vaccinations among h|gh|y educated el-
cause asthma or allergies (OR 82.4, 95% CI: 8.9-766.8) (seederly persons as weJt]. Because the average educational
Table ). We observed stronger associations in the fully neg- |evel has been increasing over the last decades, it might be

This study showed that among a group of parents fully
vaccinated against infectious diseases as given in the Dutch
childhood vaccination program, 11% objected against any
newly introduced vaccination. In addition, the attitude among
a large part of the respondents towards a new vaccine into the

ative group than the partially negative group. assumed that more and more persons will adopt a critical at-
titude towards vaccinations. Besides, health care workers are

3.4. Health education in the Dutch childhood important intermediairies for vaccinations and may therefore

vaccination program negatively influence parents, hence undermining the vacci-

nation program.
According to 244 (89%) of the respondents theiris a high  Elements of the educational strategy should include in-
need toimprove the current health education for parents. Mostformation on the effectiveness of vaccines and potential
respondents (47%) would favour oral education by health careside effects such as development of asthma and allergy.

Table 1
Determinants associated with a partially and fully negative attitude towards additional vaccines in the Dutch childhood vaccination program
Factors Positive attitude  Partially negative attitude towards Fully negative attitude towards
(n=121) additional vaccinesn=129) additional vaccinesn(=29)
Number (%) - -
Number (%) Odds ratio p-value Number (%) Odds ratio p-value
(95% confidence (95% confidence
intervaly intervaly
Demographical
High educational level 46/121 (38) 74/129 (58) 1.4 (0.6-3.5) 0.437 18/29 (58) 3.3(1.3-8.6) 0.012
Health care worker 12/121 (10) 30/129 (24) 1.6 (0.6-4.1) 0.350 10/29 (32) 4.2 (1.4-12.6) 0.010
No religion 60/121 (49) 73/129 (57) 1.5(0.6-3.8) 0.363 18/29 (58) 2.6 (1.0-6.7) 0.054
Barriers
Vaccination does not guarantee 17/121 (14) 18/129 (14) 5.8 (2.3-14.8) 0.000 14/29 (47) 6.9 (2.5-18.9) <0.001
protection against the infectious
disease
Vaccination leads to allergy and 1/121 (1) 10/129 (8) 6.3 (2.0-19.4) 0.001 9/29 (30) 82.4 (8.9-766.8) <0.001
asthma

Results of multivariate polytomous logistic regression analysis.
* Compared with parents with a positive attituede=(121).
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Abovementioned studies among parents of young children Given this fact, it might be reasonable to assume that only
[2] and elderly personigl] support these findings. The pop- 36% of the parents of healthy children will accept a vaccine
ulation’s perceptions that vaccinations lead to asthma and aagainst influenza d8. pneumoniae
weakened immune defence might be induced by certain non-  Furthermore, for reasons of statistical power, we choose
scientific organizations such as the “Nederlandse Verenigingto combine the outcome measure and not to analyse the sep-
Kritisch Prikken” (Netherlands Society Knowledgeable Vac- arate vaccines in the multivariate methods. Importantly, the
cinations) and an insufficient knowledge in the population observed determinants for a negative attitude have been con-
aboutvaccinations. Also, the prevention and disappearance ofirmed by earlier studies, which supports the validity of our
vaccine-preventable diseases such as polio or diphtheria mayindings.
have drawn the public’s attention towards negative aspects of  Finally, it might be possible that our study was inade-
vaccinations. A recent report of the Dutch Health Council, quate to detect statistically significant associations with rare
however, showed that vaccines are 4af¢]. Recent large-  determinants. In our study population, for example, none of
scale cohort studies provided strong evidence against autismthe participants were orthodox-reformed (the group which
auto-immunity or asthma due to vaccinatighg—20] is known to decline vaccination in general) and there were
We could not confirm earlier documented associations be- no parents from non-European countries in the study group.
tween negative attitudes towards vaccinations and organiza-Hence, whether our results might be applicable to these
tional problems, difficulties to reach the vaccination theatre, groups is uncertain.

low education of parents and young paref#s8]. In the Over the last years, more and more parents have become
Netherlands, the Dutch vaccination program has been cen-sceptical and critical towards the Dutch childhood vaccina-
trally organised via vaccination-administrative offidds. tion program. Our study has shown that adequate education

Also, most well-baby clinics in which the child’s health is can play an essential role to maintain the success of the pro-
monitored and childhood vaccinations are given are close togram.
the population and can be easily reacfigd

The fact that the majority of parents objected against
more than two injections at a time underlines the impor- 5 \what this paper adds box
tance of the development and application of combination
vaccines. Currently, three of the four vaccines are given in
combination, e.g., diphtheria, pertussis, tetanus and polio| \what is already known on this subject?
and Hib (since March 2003), diphtheria, tetanus and polio
and mumps, measles and rubella. Only vaccination against 1. It has been shown that over the last few years there

Meningitis-C is given in a single injection. Presently, a com- has been a decline in vaccine uptake among infants

bined Meningitis-B and pneumococcal conjugated vaccine is in the Dutch vaccination program.

under developmer1]. 2. The Dutch vaccination program will be expanded
Some possible limitations of our study need to be ad- with new vaccines in the near future.

dressed. First, a response rate of 35% might have influenceq
the results. However, there were only minor differences in
the mean age of parents of these children (35 years versus 32
years) and the percentage of children vaccinated in the pro- \What does this study add?
gram (100% versus 97%) with the Dutch parental population
[1]. For other demographic variables as mean number of chil-
dren and percentage of parents with a religion there were no
differences between the study group and the Dutch popula-
tion [22]. The precentage of highly educated parents (48%
versus 30%) and health care workers (18% versus 8%) was
higher than compared with the Dutch parental population,
which enhanced the statistical power to detect statistically
significant associationR2]. However, this might have bi-
ased the proportion of persons that objected against all pro-|
posed vaccinations to some extent. In contrast, our finding
that 11% of the study population will not accept any new
vaccine in the program might be an underestimate given the
fact that all parents were vaccinated according to the program
whereas for the Netherlands as awhole less than 97% are vacé. Policy implications

cinated. Since many years, compliance with influenza vacci-

nation among children with asthma has stabilised at 55% and The study emphasises the importance of an improved
rates are much lower in most other European counitits health education in the Dutch vaccination program.

1. More than 11% of the parents objected against gny
new vaccine in the vaccination program and for 466
of the parents a negative attitude was critically de-
pendent on the type of vaccine.

2. Among health care workers and highly educated par-
ents a negative attitude towards future vaccinations
was more common than among others.

3. Fear for development of allergy or asthma and per-
ception of ineffectiveness of vaccination were highly
associated with a negative attitude towards future
vaccinations.
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