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Abstract  
 
Background  Sufficient vaccination coverage is needed to ensure the preventive 
effect on a population level. Since people differ in their decision about 
vaccination, it is important to understand reasons for vaccination and differences 
between subgroups. The aim of this study is to examine to what extent health 
literacy is associated with parental preferences concerning childhood 
vaccination.  
Methods  A cross-sectional study was conducted among 1250 Dutch parents of 
newborns aged 6 weeks (response rate of 37%). A self-reported questionnaire 
was used to measure health literacy by means of Chew’s Set of Brief Screening 
Questions, as well as parental preferences for rotavirus vaccination by means of a 
Discrete Choice Experiment. Five rotavirus related characteristics were included 
(i.e., vaccine effectiveness, frequency of severe side effects, location of 
vaccination, protection duration and out-of-pocket costs). Panel latent class 
models were conducted, health literacy and educational level were added to the 
class probability model to determine the association between health literacy and 
study outcomes.  
Results  Results show that lower educated and lower health literate respondents 
considered protection duration to be more important and vaccine effectiveness 
and frequency of severe side-effects to be less important compared to higher 
educated and health literate respondents. While all respondents were willing to 
vaccinate against rotavirus when the vaccine was offered as part of the National 
Immunization Program (NIP), only lower educated and lower health literate 
parents were willing to vaccinate when the vaccine was offered on the free 
market.  
Conclusions  In conclusion, health literacy is associated with parents’ preferences 
for rotavirus vaccination. Whether differences in vaccination decisions are 
actually due to varying preferences or might be better explained by varying 
levels of understanding should be further investigated. To contribute to more 
accurate interpretation of study results, it seems advisable that researchers 
measure and report health literacy when studying vaccination decision 
behaviour.  
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Introduction 
 
Two developments in the public domain appear to affect acceptance of vaccines 
in the Netherlands. First, there is a tendency to stimulate citizens to exert 
autonomy and to make well-considered decisions with respect to their health1, 
such as vaccination decisions. At the same time, the necessity of vaccination has 
become a more prominent part of the public discourse in the Netherlands and 
other Western countries.2-6 With respect to for instance HPV vaccination, both 
girls and their parents reported a distrust in the communication of governmental 
institutes about the vaccine6-9, which in this case led to hesitation among the 
target population1,7,8,10 and subsequent lower vaccination coverage. However, for 
the prevention of most infectious diseases, vaccination of the majority of the 
population is essential to reach herd immunity. The Netherlands so far has had a 
highly efficient National Immunization Program (NIP), with vaccination 
coverage rates of around 96% among young children aged 0 to 9 years.11 To keep 
Dutch childhood vaccination rates high, insight into factors that determine 
parents’ decisions about childhood vaccination is crucial in order to develop or 
revise vaccination education strategies.  

Several studies already investigated the influence of psychosocial 
determinants (e.g., attitude towards vaccination and perceived severity of the 
disease at hand) on vaccination decisions.7,12-15 There is also a growing body of 
literature describing the effect of specific vaccine aspects such as vaccine safety 
and efficacy on parental preferences for vaccination and ultimately also their 
willingness to vaccinate.8,13,16-22 Parental preferences are increasingly being 
elicited in order to guide policy measures such as the introduction of new 
vaccines, and may serve as a starting point for communication strategies when 
the vaccine is introduced.23 

Parental characteristics such as educational attainment is associated with the 
valuation of vaccine characteristics.15-19 A concept that is related to educational 
attainment and has received increasingly attention in the field of prevention, is 
health literacy. Health literacy, the ability to access, understand, appraise and 
apply health related information, is likely to influence parental preferences for 
vaccination as well, although studies concerning this topic are currently 
lacking.24-27 At the same time health literacy is considered an important set of 
cognitive, psychological and social skills in contemporary society28, given the 
tendency that citizens are stimulated to exert autonomy and to make well-
considered decisions with respect to their health.1 Health literacy is highly 
relevant in the light of measuring vaccination preferences, since measuring 
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preferences usually requires respondents to interpret and value risk information 
(e.g., risk of side effects). Previous research shows that specifically individuals 
with a lower educational level and a lower health literacy have difficulties 
processing such information.29-31 Misinterpreting information or being unable to 
understand information could influence parental preferences for vaccination and 
thereby their willingness to vaccinate their newborn.32 Therefore, the current 
study aims to determine to what extent health literacy is associated with parental 
preferences for vaccination. Rotavirus vaccination served as a case for this study 
since this vaccine is currently considered for inclusion in the Dutch NIP. 
Rotavirus is the most common cause of severe acute gastroenteritis in infants and 
young children worldwide and can be prevented by vaccination of 6 to 10 weeks 
old infants, as is recommended by WHO.33,34 
 
 
Methods  
 
Sample selection  
This study is part of a larger study investigating parental preferences for rotavirus 
vaccination.13 The target population was identified via Praeventis, which is a 
national register that registers the vaccination status of all Dutch newborns. A 
random sample of parents of 1250 newborn babies aged six weeks received a 
questionnaire. Due to confidentiality agreements with Praeventis, no reminder 
letters could be sent. For this reason no non-response information was available. 
The Institutional Review Board of the University Medical Centre Utrecht 
advised that formal testing by a medical ethical committee was not necessary, as 
parents were only required to complete an anonymous questionnaire once, 
which is in accordance with the guidelines laid down in the Declaration of 
Helsinki. 
 
Assessment of rotavirus vaccination preferences 
A Discrete Choice Experiment (DCE) was used to measure parents preferences 
for rotavirus vaccination. DCEs are increasingly being used to determine the 
relative importance of different intervention characteristics.23,35,36 The Random 
Utility Theory is the basis of this method, which assumes that any intervention 
can be described by its characteristics or ‘attributes’ (such as vaccine 
effectiveness). The individual’s preference for an intervention is determined 
based on the levels (e.g., effectiveness of 50% versus 80% versus 95%) of those 
attributes.23,35,36 Scenarios are constructed by varying the levels of the attributes. 
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Respondents are provided with a series of ‘choice tasks’ that consist of at least 
two scenarios. They have to choose the scenario they prefer most within every 
choice task.  
 
Attributes, levels and experimental design  
Possible attributes and levels were identified from previously published 
literature8,9,16,18,19,21,22,37, expert interviews (n=2), and group interviews with 25 
parents of newborns. Finally, five attributes were selected for this DCE (Table 
7.1). Using NGene 1.0 (ChoiceMetrics, 2011) software, a D-efficient design with 
18 unique choice tasks was constructed.38,39 These were divided into two sets of 
nine choice tasks, and each set of nine choice tasks was randomly distributed 
among half of the study population. Before participants were asked to complete 
these choice tasks, they received detailed information on the meaning of all 
attributes and levels as well as an explanation on how to complete a choice task, 
including an example. The draft questionnaire was pilot tested among a 
convenience subgroup (n=48) of our study population. The attribute estimates 
that were retrieved from this pilot study served as priors for the design of the 
final DCE questionnaire. For further details on this procedure see Veldwijk et 
al..13 

 
Table 7.1 Attributes and levels that were included in the DCE 

Attributes Level 1 Level 2 Level 3 

Vaccine effectiveness 
The percentage of children that will be protected against a rotavirus infection when vaccinated. 

 55% 75% 95% 

 
Frequency of severe side effects 
The number of vaccinated children that will suffer from intussusception due to vaccination. 
Intussusception is an acute condition in which part of the bowel telescopes into another adjacent part of 
the bowel, resulting in obstruction. 

 1 in 10,000 1 in 100,000 1 in 1,000,000 

 
Protection duration 
The number of years that the vaccine protects against a rotavirus infection. 

 1 year 3 years 6 years 

- table 7.1 continues - 
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- table 7.1 contined - 

Attributes Level 1 Level 2 Level 3 

Healthcare facility of vaccine administration 
Within the Netherlands all vaccines in the NIP are administrated at a child welfare center, The GP office 
was included because the rotavirus vaccine may not become part of the NIP; in that case it is likely that 
this vaccine is administrated at the GP. 

 Child welfare center General practitioner  

 
Out-of-pocket costs 
Parents may have to pay (part) of the vaccine costs out-of-pocket. 

 €0 €30 €140 

 

 
Assessment of health literacy  
Health literacy was assessed by Chew’s Set of Brief Screening Questions (SBSQ), 
which is a validated subjective measure of health literacy.40-42 The SBSQ provides 
a feasible and reliable indication of those who are likely to have lower health 
literacy skills.42 Respondents were asked how often someone helps them to read 
letters from their GP/specialist, how sure they are that they complete medical 
forms correctly and how often they find it hard to learn more about their health 
because written information is not well understood. Responses were scored on a 
5-point Likert scale ranging from zero to four. Respondents’ sum scores and 
mean scores over the three included items were calculated.  
  
Assessment of demographic factors, attitude and vaccination intention  
Different demographic factors were additionally included in the questionnaire 
among which, parents’ age in years, gender, ethnicity (Dutch versus non Dutch) 
and highest attained level of education. Self-reported highest attained level of 
education was categorized into four categories: no or primary education, lower 
secondary education, upper secondary or vocational education, or tertiary 
education (bachelor’s degree or higher). By means of theorems that could be 
answered on a five-point Likert scale ranging from totally agree to totally 
disagree, parents’ attitude towards vaccination and their intention to vaccinate 
were measured. Attitude was measured by two items: ‘I think vaccination is a 
good way to protect my child against rotavirus’ and ‘I think it is self-evident to 
vaccinate my child against rotavirus’. Intention to vaccinate was measured by 
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one item ‘I would vaccinate my child against the rotavirus when a vaccine would 
become available’. 
 
Statistical analyses  
Data were analysed using panel latent class models. Such models take into 
account the multilevel structure of our data (i.e., every respondent answered 
nine choice sets). By means of this latent class model it can be determined 
whether different preferences exist across unobserved subgroups of the 
population. Class membership is not assigned by researchers, but is latent, so 
each respondent has a certain probability to belong to a class. However, 
demographic measures can be incorporated into the modelling procedure, which 
provides some insights about which respondents belong to what class.  

Respondents with >10% missing answers on their choice tasks were excluded 
from the analysis (n=12). All attributes were tested for linearity. For that purpose 
a spline was added to the regression model described below. This spline enables 
to test whether the slope of the regression line between level one and two of an 
attribute significantly differs from the slope of the regression line between level 
two and three.43 The spline consisted of a main effect of the attribute, a dummy 
variable (coded zero for the first and second attribute level and coded one for the 
third attribute level) and an interaction variable (main effect*dummy variable). A 
statistically significant interaction term indicates a non-linear attribute. All non-
linear attributes were recoded using effect codes.44 This coding procedure codes 
the reference category as -1 and the sum of the effect coded attribute levels is 
always 0.44, 45 Based on model fit tests (AIC, Log likelihood) it was tested what 
model fitted best to our data, which resulted in the following utility equation 
being tested:  
 
Vrta|c = β0|c + β1|c vaccine effectiveness rta|c + β2|c severe side effects 1 in 100,000 rta|c + β3|c 
severe side effects 1 in 10,000 rta|c + β4|c protection 3 years rta|c + β5|c protection 6 years rta|c + 
β6|c location Child Welfare Center rta|c + β7|c out-of-pocket costs €30 rta|c + β8|c out-of-pocket 
costs €140 rta|c 
 
The systematic utility component (V) describes the measurable utility that 
respondent ‘r’ belonging to class ‘c’ reported for alternative ‘a’ in choice task ‘t’.  
The β0 represents the alternative specific constant and β1 – β8 are the attribute 
level estimates that indicate the relative importance of each attribute level. A 
significant attribute estimate within a certain class indicates that this attribute 
contributes to the decision making procedure of respondents that belong to that 
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class. The utility for the opt-out option was modelled as zero. In addition to the 
above-specified utility function, a class assignment model was fitted. All 
demographic measures were tested for a significant contribution to the class 
assignment mode, and the final class assignment utility function was:  
 
Vnc = β0|c + β1|c health literacy mean scorer + β2|c high educational levelr  
 
A significant demographic variable indicates that this variable contributes to the 
class assignment (e.g., if the beta of the health literacy mean score variable is 
positive and significant for class 1, respondents with a higher health literacy 
mean score are more likely to belong to class 1).  
 Importance weights were calculated based on the results of the panel latent 
class models, separately for both classes. Per attribute, the difference between the 
highest and lowest attribute level estimate was calculated. The largest difference 
value received an importance score of one, representing the attribute that was 
deemed most important by respondents, the other difference values were divided 
by the largest difference value, resulting in a relative distance between all 
attributes to the most important attribute. 

Scenario specific utility scores were calculated for both classes separately. A 
realistic vaccine scenario was used were the vaccine was expected to have a 95% 
effectiveness, a 1 in 100,000 frequency of severe side effects, and a protection 
duration of 3 years. Scores were calculated separately for a scenario in which the 
vaccine would be implemented within a NIP (i.e., free of charge and 
administered at a child welfare center) or on the free market (i.e., €140 out-of-
pocket costs and administered at the general practitioner). A positive utility score 
that is larger than 0 implies that respondents prefer vaccination over no 
vaccination, while a utility below zero implies that respondents prefer not to 
vaccinate their newborn.  
 
 
Results 
 
Sample characteristics  
In total 467 out of 1,250 questionnaires were returned and included in the 
analyses (response rate of 37.4%). The mean age of the respondents was 31 years 
and most respondents were female (82%) (Table 7.2). The majority of the 
responders had a Dutch origin (92%), and attained a tertiary educational level 
(58%). On average respondents reported a positive attitude towards rotavirus 



Preferences for vaccination 165 

vaccination, since 77% reported that they thought vaccination is a good way to 
protect their child against rotavirus and 91% thought that vaccination against 
rotavirus was self-evident (Table 7.2). In addition, about 79% of the parents 
intended to vaccinate their child against rotavirus if this vaccine would become 
available (Table 7.2). 
 
 
Table 7.2 Sample characteristics (N= 466) 

Demographics  Mean (SD) Percentage 

Age (in years)  31.2 (5.1)  

Gender  Female  81.5 

Ethnicity Dutch  91.8 

Educational level  
 

No or primary  
Lower secondary  
Upper secondary or vocational education  
High tertiary 

 0.4 
7.8 

33.7 
58.0 

Theorems*     

Attitude I think vaccination is a good way to protect my child 
against rotavirus. 

 76.6 

 I think it is self-evident to vaccinate my child against 
rotavirus.  

 89.5 

Intention I would vaccinate my child against the rotavirus when 
a vaccine would become available. 

 79.4 

* Proportion of respondents who (totally) agreed with these theorems 

 
 
Health literacy 
The majority of the respondents indicated that they never need any help reading 
letters and leaflets from their GP or the hospital (84%), they are very/fairly 
certain that they fill in medical forms correctly (93%) and that they never find it 
difficult to learn more about their health because they do not understand written 
information (64%) (Table 7.3). The mean sum score of the respondent over these 
three items was 10.7, resulting in a mean score of 3.6. Among lower educated 
respondents the mean health literacy score was 3.4, while a mean health literacy 
score of 3.7 was found among high-educated respondents (i.e., tertiary 
education). 
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Table 7.3  Health literacy scores, both combined and separate per item of the SBSQ* 

Health literacy scores     

 Mean (SD) Range  

Sum score over 3 items 10.7 (1.5) 3-12  
Mean score of 3 items 3.6 (0.5) 1-4  
    

Distributions of respondents answers to the three items separately 

 How often does 
someone help you to 

read letters and leaflets 
from your GP** or the 

hospital? 

How certain are you 
that you fill in medical 

forms correctly? 

How often is it difficult 
for you to learn 

more about your health 
because you 

do not understand 
written information? 

Never/very much  83.9 46.7 64.2 
Now and then/fairly 9.4 46.7 26.6 
Sometimes/a bit 4.9 5.6 8.8 
Often/a little bit 1.7 0.9 0.4 
Always/not at all  0.0 0.2 0.0 

* SBSQ is the Set of Brief Screening Questions to measure health literacy. 
**  General Practitioner. 
 
 
DCE results 
Two classes were identified in the panel latent class model (Table 7.4). All 
attributes were significant and influenced parental preferences for rotavirus 
vaccination as expected. In both classes, parents were more willing to vaccinate if 
vaccine effectiveness increased. Moreover, parents preferred the lowest 
frequency of severe side effects, a protection duration of three years, vaccine 
administration via a child welfare center and lowest out-of-pocket costs. 
 The average class probabilities were 0.58 and 0.42 for class 1 and 2 
respectively. The probability of belonging to either class 1 or 2, was also 
dependent upon health literacy score and educational level (Table 7.5). 
Respondents with a higher educational level or a higher health literacy score 
were more likely to belong to class 2, while the probability to belong to class 1 
increased when the health literacy score or educational level decreased. 
Therefore, respondents with a lower health literacy score or educational level 
were more likely to belong to class 1. The probability of respondents with a 
lower health literacy to belong to class 1 increased if those respondents also 
attained a lower educational level and decreased if those respondents attained a 
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higher educational level.  
 
 
Table 7.4 The influence of health literacy on parental preferences for rotavirus vaccination  

  Class 1 Class 2 

  Estimate SE Estimate SE 

Constant  -1.91*** 0.26 -6.02*** 0.36 

Vaccine effectiveness  0.53*** 0.03 0.54*** 0.04 

Frequency of severe side 
effects 

1 in 1,000,000 (ref) 0.42*** 0.08 0.80*** 0.09 

1 in 100,000  -0.08 0.06 -0.16* 0.09 

 1 in 10,000 -0.34*** 0.09 -0.64*** 0.11 

Protection duration 1 year (ref) -0.83*** 0.06 -0.64*** 0.09 

 3 years 0.72*** 0.09 0.40*** 0.09 

 6 years  0.11 0.07 0.24** 0.11 

Healthcare facility  General Practitioner (ref) -0.05 0.04 -0.12** 0.06 

 Child Welfare Center 0.05 0.04 0.12** 0.06 

Out-of-pocket costs €0 (ref) 0.59*** 0.06 1.12*** 0.10 

 €30  0.53*** 0.07 0.18* 0.11 

 €140 
 

-1.12*** 0.06 -1.30*** 0.10 

Class probability model 

Constant  2.82*** 0.95 - - 

Health literacy score  -0.57** 0.28 - - 

Higher education  -0.76*** 0.26 - - 

Average class probability  0.58 0.42 

*** P<0.01, ** P<0.05, * P<0.10. 
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Table 7.5 Probabilities of respondents belonging to either class 1 or 2 of the latent  
  class model based on their educational level and health literacy score* 

 Probability to belong  
to class 1 

Probability to belong  
to class 2 

High educational level   

Health literacy score=4 0.45 0.55 

Health literacy score=3 0.58 0.41 

Health literacy score=2 0.71 0.28 

Health literacy score=1 0.81 0.18 

Health literacy score=0 0.88 0.11 

   

Lower educational level   

Health literacy score=4 0.63 0.37 

Health literacy score=3 0.75 0.24 

Health literacy score=2 0.84 0.16 

Health literacy score=1 0.90 0.10 

Health literacy score=0 0.94 0.06 

* High education was defined as tertiary education, while all other education levels were 
conceptualized as lower educational level. Health literacy mean scores range between 0-4, a score 
between 0-2 indicates poor health literacy whereas a score  ≥2 indicates adequate health literacy.  

 
 

Respondents that belong to either class 1 or 2 reported different preferences with 
respect to rotavirus vaccination, indicating considerable preference 
heterogeneity (Figure 7.1). Respondents in both class 1 and 2 value out-of-pocket 
costs as most important (importance weight of 1) and healthcare facility as least 
important (lowest importance weight). Respondents in class 1 value protection 
duration as relatively more important compared to respondents belonging to 
class 2, while respondents in class 2 value vaccine effectiveness and frequency of 
severe side effects to be more important compared to respondents in class 1. 
Thus, respondents with a lower educational level and respondents with lower 
health literacy skills considered protection duration to be more important and 
vaccine effectiveness and frequency of severe side-effects to be less important 
compared to respondents with a high education and respondents with higher 
health literacy skills.  
  



 
 

Preferences for vaccination 169 

 
 
 
 
 
 
 
 
 
 
 
* Importance weights reflect the relative distance of all attributes to the most important attribute on a 
scale from 0-1 (1 indicating the most important attribute).  
 
Figure 7.1  Importance weights of the attributes stratified by class* 

 
 
Vaccine specific utility scores 
The utility scores for a realistic rotavirus vaccine (i.e., a 95% effectiveness, a 
frequency of severe side effects of 1 in 100,000 and a protection duration of 3 
years) implemented within a NIP (i.e., free of charge and administered at the 
CWC) were 4.1 for class 1 (lower educated and lower health literacy skills) and 
0.1 for class 2 (high educated and higher health literacy skills). These scores 
implicate that respondents in both classes would vaccinate their newborn against 
the rotavirus in this particular scenario (i.e., utility scores are larger than 0). 
However, if the same vaccine would be implemented on the free market (i.e., 
€140 out-of-pocket costs and administered at the GP), the utility scores of class 1 
(lower educated and lower health literacy skills) and class 2 (high educated and 
higher health literacy skills) would be 2.3 and -2.6, respectively. In this situation, 
respondents belonging to class 1 (lower educated and lower health literacy skills) 
would still prefer to vaccinate their newborn against rotavirus, while 
respondents in class 2 (high educated and higher health literacy skills) would 
not.  
 
Discussion 
Health literacy is associated with parental preferences concerning rotavirus 
vaccination. Current study results indicate that parents with lower health 
literacy skills and parents with a lower educational level value the protection 
duration of a vaccine as more important compared to parents with higher health 
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literacy skills and parents with a higher education. Moreover, vaccine 
effectiveness and the frequency of severe side effects were perceived more 
important by parents with higher health literacy skills and educational level 
compared to parents with lower health literacy skills and educational level. 
Irrespective of health literacy and educational level, out-of-pocket costs were 
revealed to be the most important characteristic in the decision about rotavirus 
vaccination, while the healthcare facility were the vaccine would be 
administrated was least important in this decision making process.  

Of particular interest is the finding that lower health literate parents valued 
vaccine effectiveness and the frequency of severe side effects as less important 
compared to higher health literate parents when deciding about vaccinating their 
newborn against rotavirus. Both these vaccine characteristics were included in 
the DCE as a numerical value and depicted as a percentage and absolute 
frequency respectively. Such information is difficult to interpret, especially for 
parents with lower health literacy skills.30,31,46-48 If parents had difficulties 
interpreting and understanding these risk attributes, they might deem those 
attributes as less important. This is in line with previous research indicating that 
if information is less well understood it is more likely to be neglected32, or 
otherwise undervalued. Therefore, the difference in preference concerning 
vaccine effectiveness and the frequency of severe side effects between 
respondents with lower and higher health literacy skills might not be caused by 
actual differences in preference structures, but rather reflect a lack of 
understanding. By means of newly designed research methods, it should be 
explored if preferences of respondents with lower and higher health literacy 
skills still differ if respondents interpret the numerical value of risks as similar as 
possible. Such research will reveal to what extent a decision-making process is 
influenced by understanding certain vaccine characteristics. In addition, future 
research is required to explore if DCEs that are conducted online with the use of 
verbal support or in face-to-face settings might overcome issues with the 
understanding of vaccine characteristics. These considerations raise the question 
to what extent a DCE is a valid method to obtain insight into vaccination 
preferences among individuals with lower health literacy skills. However, in real 
life situations people with lower health literacy skills have to deal with complex 
information as well and may base their preferences on information that is not 
well understood. 

Our findings showed that parents with higher health literacy were less likely 
to participate in the tested vaccination scenarios. The limited knowledge base 
with respect to health literacy and participation in vaccination programs suggests 
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the opposite (i.e., lower health literacy is associated with lower participation 
rates).24-26 Besides differences in preferences for vaccine characteristics or 
differences in how well these characteristics were understood or how they were 
perceived, a possible interpretation of this finding may be derived from literature 
on the association between socio-economic position and vaccination 
participation. Although the concept of health literacy is not equal to socio-
economic position, they are closely related. Literature suggests that individuals 
with a higher socio-economic position are more critical towards childhood 
vaccination, which could lead to higher vaccination hesitance and lower 
participation rates.1,10 It might therefore be that parents with higher health 
literacy are less likely to vaccinate their newborn against rotavirus because of 
more critical thoughts about rotavirus vaccination.  

The present study showed that health literacy influenced study outcomes 
irrespective of educational level. Both factors influenced the results in a similar 
direction and they independently contributed to the class assignment models and 
all subsequent results. Health literacy can therefore not be adjusted for by only 
including educational level in future research on vaccination decisions. Health 
literacy should be measured and reported as a sample characteristic in all future 
research investigating vaccination decisions. This will lead to a more accurate 
interpretation of study results.  

This study is subject to some limitations. Firstly, although a response rate of 
37.4% is relatively high for a postal questionnaire without reminders, selective 
non-response seems plausible. Our sample shows relative many highly educated 
parents compared to Dutch national figures.49 Furthermore, the number of non-
Dutch parents in our study population is relatively low compared to the general 
population of the Netherlands.49 Generalizability of our results to preferences of 
non-Dutch parents therefore may be limited. Secondly, although the applied 
measure of health literacy, the SBSQ, currently is the only short questionnaire 
validated in Dutch that can be assessed in writing, it provides a limited and 
subjective measure of functional health literacy. Compared to other (objective) 
measures of health literacy, the SBSQ may lead to an underestimation of the 
number of parents with lower health literacy.42 Moreover, using a more 
comprehensive measure of health literacy, assessing the ability to critically judge 
information and apply it in various circumstances, may help explain differences 
in preferences based on difficulty with judging information. Therefore, our study 
may underestimate the true effect of health literacy on parental preferences and 
vaccination decisions. Thirdly, within a DCE respondents are asked to interpret 
and value attributes by comparing two or more options, while in real life, people 
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are presented with only one option. Therefore, the interpretation and weighing 
of attributes in real life might be more complicated. Subsequently, a DCE can 
provide insight into conditions under which people are likely to choose for 
rotavirus vaccination, but in real life decisions are being affected by factors such 
as previous experiences and social influences as well.2,3,12,50,51 Although DCEs 
provide an indication under what conditions people are likely to choose for a 
certain product, in this case vaccination, it remains unsure what decisions are 
made in real life. 
 
Conclusion  
This study shows that health literacy is associated parents’ preferences for 
rotavirus vaccination. When offered on the free market, parents with higher 
health literacy may be less likely to vaccinate their newborn against rotavirus 
than parents with lower health literacy. The results of this study call for more 
attention for health literacy as an important factor to take into account when 
studying vaccination behaviour. Whether differences in vaccination decisions 
are actually due to varying preference structures or might be better explained by 
varying levels of understanding should be further investigated. Altogether, it 
seems advisable that researchers measure and report health literacy when 
studying vaccination decision behaviour.  
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