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Abstract

Background: Traditionally most health education materials are written in an expository non-narrative format.
Scholars have argued that the effectiveness of materials may increase when these texts are replaced by narrative
texts, and that the non-narrative texts should be replaced by narrative texts. However, no previous studies have
tested these claims in the context of school health education for low educated adolescents. This study aims to
do so for an existing preventive health education intervention about alcohol for low educated adolescents. Based
on the empirical findings of previous studies, it is expected that the claims about narratives being more effective
than non-narrative texts are not true for effects on knowledge. Instead non-narrative texts are expected to have a
stronger impact on this outcome variable. For attitude towards alcohol and intention to drink alcohol the claims
are expected to be true, because participants are expected to be less aware of the persuasive intent of the narrative
texts, which would make them less resistant. As a result, narrative texts are expected to have a stronger effect on
attitude and intention.

Methods: This study compares the effects on knowledge, attitude towards alcohol, and intention to drink alcohol
of both information formats in a two-condition (non-narrative vs. narrative information) experiment with repeated
measures (pre-measurement, immediate post-measurement, and delayed post-measurement). The experiment was
conducted amongst 296 students of the two lowest levels of the Dutch secondary education system.

Results: The results showed immediate effects on knowledge and attitude towards alcohol, which did not differ
between conditions and school levels. These effects did not persist over time. There were no effects on intention to
drink alcohol.

Conclusion: It is concluded non-narrative and narrative information are equally effective in the context of school
health education, suggesting the claims that scholars have made about the superior effects of narrative texts are
not true. Given the fact that narrative texts are more expensive to develop, policy makers may not be advised to
prefer these types of texts over the traditionally used non-narrative texts.
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Background
Education level is associated with various health dispar-
ities, such as higher mortality risk [1], poorer oral health
[2], higher risk of activity limitation due to chronic dis-
eases [3], and higher chances of alcohol abuse, tobacco
use, and drugs use [4]. Health education materials are
often applied to target these health disparities. However,
research on strategies to make such materials most ef-
fective is often only conducted amongst higher educated
target groups. This is a problem, because education level
is associated with cognitive capacities in a way that
lower educated people generally have fewer cognitive
capacities (e.g, [5, 6]). This makes them more likely to
experience difficulties while processing information from
health education materials [7]. Hence, for lower edu-
cated target groups it is particularly important that ma-
terials are designed in such a way that these facilitate
information processing in a most optimal manner.
Most often texts in health education are written in a

expository non-narrative format, but suggestion have
been made that replacing these texts with narratives
would make materials more effective [8, 9]. Non-
narrative information is presented in an abstract, general
manner, using logical reasoning and factual information
[10]. Narrative information, on the other hand, contains
cohesive stories describing a setting and episode from
the perspective of one or more protagonists, often pro-
viding information about goals, plans, actions, and out-
comes [11]. Using narrative information is suggested to
make texts more enjoyable [12]. As a result, the use of
narrative information could help to make the educa-
tional material less of a “burden” and therefore increase
students’ motivation to read it [13]. This may be particu-
larly relevant for low educated students, because infor-
mation processing, and consequently learning, is more
cognitively demanding for them than for high educated
students [7]. However, an important question is how the
effects of the narrative information format in health edu-
cation materials relate to the effects of the non-narrative
information format that is traditionally used. Scholars
have suggested that narrative information may be super-
ior to non-narrative information in a way that it merits
the additional costs that are involved with the develop-
ment of materials containing narrative information [9].
Moreover, narrative information formats have been suc-
cessfully tested in education-entertainment formats,
often distributed via entertainment media (e.g, [14, 15]).
However, the effects of narrative and non-narrative in-
formation have not been compared in the context of
health education for low educated people before. In
addition, although beliefs in the literature about persua-
sive effects appear to be consistently in favour of narra-
tives, for learning outcomes there are also suggestions in
favour of using non-narrative texts [16, 17]. Hence, it is

unknown whether narrative or non-narrative informa-
tion in health education materials has the strongest im-
pact on low educated people and whether this differs
across outcome variables.
In this study we will focus on the role of information

formats in health education materials about alcohol from
the Dutch “healthy education and drug” program. The
program focusses on prevention, which means that it
targets students that do not yet drink alcohol. Dutch
schools are not obligated to educate students about alco-
hol. Nevertheless, the “healthy school and drugs” pro-
gram is estimated to be implemented at 70 % of the
Dutch secondary schools. The program consist of an in-
formation component that focuses on the consequences
of drinking alcohol and a skills training component that
focuses on the skills required to resist negative social in-
fluences. It is developed based on the I-Change model
[18]. The model assumes that people first need to be
aware of the negative consequences of a behaviour, and
then need to develop a motivation (intention) not to en-
gage in the behaviour. Intention is amongst other determi-
nants based on people’s attitude towards the behaviour,
which is in turn based on people’s perception of the
positive and negative consequences of the behaviour.
These determinants are the focus of the information part
of the intervention. Eventually, people’s motivation needs
to turn to action, for which people require specific skills.
In case of the current intervention this means that ado-
lescents need to refrain from drinking alcohol and for
this purpose they require the skills to resist negative so-
cial influences. This is the focus of the skills training
component of the program.
The existing information materials from this program

have been written in an expository non-narrative format
with the aim to let adolescents consider the conse-
quences of drinking alcohol and adjust their attitudes
and intention to drink alcohol accordingly. These mate-
rials are applied in the first year of the Dutch secondary
school system (seventh grade) and are found to be ef-
fective for increasing knowledge about the consequences
of drinking alcohol amongst the general population of
Dutch secondary education students [19]. In this study,
we will focus on students from the lower education
levels and whether effectiveness of existing materials in-
creases when the non-narrative texts are replaced by
narratives. We specifically focus on the information
component of the program, because the skills training
component only contains exercises and does not include
any texts that could be written in a narrative format. Ef-
fectiveness is examined through the most important out-
come measures of these materials, being knowledge
about the negative consequences of drinking alcohol, at-
titude towards alcohol, and intention to drink alcohol.
The effects in this study will be examined immediately
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after exposure and approximately four weeks later.
Through this study we make an important contribution
to the existing knowledge about the usage of different
information types in health education.

Learning effects
While research has shown that people can learn from
narrative information [20], the current literature offers
contradicting views on whether narrative information
can be expected to have a stronger learning effect than
non-narrative information [13]. On the one hand, narra-
tive information is suggested to be effective by modelling
behaviour and allowing for vicarious learning, so people
can experience what the consequences of behaviour are
without performing it themselves [21]. As such, narrative
information is more vivid than non-narrative informa-
tion in which the consequences would be described in a
more abstract manner [22]. Vividness is considered to
establish more divers associations in memory [23]. Infor-
mation that is stored in memory with more associations
is more likely to be activated and retrieved when needed
[24, 25]. Therefore, narrative information could have a
stronger learning effect than non-narrative information.
On the other hand, it is also suggested that in an edu-
cational context narrative information could have a se-
ductive details effect that would make it less effective
than non-narrative information [13, 16]. According to
the seductive details hypothesis, narratives contain in-
teresting but irrelevant details. Such details may dis-
tract students’ attention from the information that is
relevant. As a result, they may remember less of the
relevant details [26, 27].
In this study we will specifically examine the effects of

written materials. The impact of written materials is
likely to differ from the impact of film, because written
materials require more visualizing and imagination (e.g,
[28]). Therefore, we will focus on the results of previous
studies that applied written texts. To our knowledge,
only two studies compared narrative with non-narrative
information in written school education materials
amongst adolescents. A study conducted amongst Dutch
pre-vocational students found evidence that supported
the seductive details hypothesis [16]. These findings are
similar to these of a study conducted amongst American
high school students that showed a stronger learning
effect when a non-narrative text was read instead of a
narrative text [17]. Studies conducted amongst college
students showed more mixed results [29, 30]. One study
found that participants recalled more information from
the texts after reading a non-narrative text, which is in
line with the findings of research conducted amongst ad-
olescents [30]. However, another study found narrative
texts to have a stronger effect on knowledge amongst
participants with low prior knowledge, and non-

narrative texts to have a stronger effect on knowledge
amongst high prior knowledge participants. This study
did not find any main effects [29]. Despite the mixed re-
sults of studies amongst college students, the overall
findings of previous research seem to suggest that non-
narrative texts have a stronger learning effect. Therefore,
although the previous studies did not examine health in-
formation, by lack of other previous evidence we
hypothesize that non-narrative information will have a
stronger learning effect than narrative information for
school health education material as well.
H1: School health education materials containing non-

narrative information have a stronger effect on know-
ledge than school health education materials containing
narrative information.

Persuasive effects
Although we expect non-narrative information to have a
stronger learning effect than narrative information, this
does not imply that similar effects can be expected on
attitude and behavioural intention. Persuasion is sug-
gested to involve a special form of learning. This means
that the information that people learn needs to be inte-
grated with a person’s current beliefs. If the newly
learned information contradicts these beliefs, this infor-
mation may be disregarded [31]. Hence, it is more diffi-
cult to persuade people than to educate them and
materials that have a stronger effect on knowledge do
not necessarily have a stronger persuasive effect.
In the case of the comparison between narrative and

non-narrative information it is likely that non-narrative
information will have a stronger learning effect, while
narrative information has a stronger persuasive effect. It
is suggested that people generally consume narrative in-
formation with the goal to get entertained [32]. While
having this goal, people are presumed to get engaged
with the story and to identify themselves with the char-
acters in the narrative [33]. As a consequence, they are
assumed to pay less attention to the persuasive inten-
tions behind the message and engage in less critical pro-
cessing. This makes them more likely to accept the
knowledge they learned instead of disregarding it based
on contradictions with their existing beliefs [32].
Based on the theoretical assumptions above, it could

be expected that school health education materials
about substance use are more persuasive when they
contain narrative instead of non-narrative information.
To our knowledge, there are no previous studies that
have compared the persuasiveness of narratives with
non-narratives in school health education materials, al-
though two studies did make this comparison with
written materials in the context of health promotion
messages. One study about skin cancer prevention was
conducted amongst college students [10]. This study
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contained conditions with narrative information or
non-narrative information as well as a control condi-
tion without any information. The results showed that
students in the narrative condition engaged in signifi-
cantly more self-examination and information search-
ing, and talked significantly more about skin cancer to
their family than students in the control condition.
Students in the non-narrative condition only engaged
in significantly more information searching than stu-
dents in the control condition. There were, however, no
significant differences between the narrative and the
non-narrative condition. In another study Janssen and
colleagues [34] found that sunbed users felt significantly
more vulnerable after receiving a narrative message than
after receiving a non-narrative message. In line with the
theoretical assumptions, these two studies showed some,
although weak, evidence that narrative information is
more effective than non-narrative information.
In our study we will focus on students’ attitude to-

wards drinking and intention to drink alcohol, as these
are perceived to be the important determinants of their
future behaviour [35]. Although previous studies on nar-
rative versus non-narrative health information have not
examined effects on health behaviour attitude, based on
theory and the scarce evidence, we expect narrative in-
formation to have a stronger effect on this variable.
H2: School health education materials containing

narrative information have a stronger effect on attitude
towards alcohol than school health education materials
containing non-narrative information.
Finally, in line with the results of previous research,

we expect narrative information to have a stronger im-
pact on students’ intention to drink alcohol than non-
narrative information.
H3: School health education materials containing nar-

rative information have a stronger effect on intention to
drink alcohol than school health education materials
containing non-narrative information.

Methods
At Dutch secondary schools we conducted a three-wave
experiment with two conditions (non-narrative informa-
tion vs. narrative information). The experiment included a
pre-measurement (T1), an immediate post-measurement
(T2), and a delayed post-measurement (T3). The interval
between waves was approximately four weeks.

Materials
To manipulate the information format the stimulus ma-
terials existed of two booklets, which were based on
existing health education materials from the Dutch
Trimbos Institute’s “Healthy School and Drugs” pro-
gram. One booklet contained information about alcohol
in a non-narrative form (treatment-as-usual), while the

other contained the exact same information in a narra-
tive form. Each booklet contained five pages of texts
addressing fifteen negative consequences of alcohol
consumption and five pages of exercises. Narrative in-
formation naturally contains information about the set-
ting and perspective of the protagonists, and provides
information about actions, and outcomes, whereas
non-narrative information does not [10, 11]. Conse-
quently, the average number of words per page differed
between the narrative (M = 149.20; SD = 10.92) and
non-narrative information (M = 64.40; SD = 13.83) con-
dition. Examples of texts from both conditions are pro-
vided below.

Example non-narrative text: When you drink alcohol,
it makes you feel different. You can become happier.
When drinking alcohol you also may dare more. Then
you can start to do risky things. However, due to the
alcohol, your control over your physical movements
will decrease. This makes you more likely to fall
down.

Example narrative text: Patrick, Lisa, and Angelo are
sitting on a bench in the park. Patrick brought some
cans of beer and asks: “Who wants a beer?” Lisa
responds: “I do!” She is curious. Angelo does not
respond at all. He doesn’t want to drink alcohol.
Lisa opens a can and takes a few sips. Patrick
immediately finishes a whole can. Then he takes
another one, and another one. He starts to feel
different. The alcohol makes him feel happy. Patrick
also dares to do more risky things. He climbs on one
of the other benches and walks on the edge of the
back. Due to the alcohol Patrick has less control over
his movements. He loses his balance and falls on the
ground. He stands up and says to the others: “Let’s go
home.”

In both booklets there were fully identical exercises
following each text page. These exercises are part of the
regular intervention that we used for the treatment-as-
usual condition. The exercises consist of an exercise that
lists eight drinks for which students need to indicate
whether these contain alcohol, five “yes or no” questions
about the effects of alcohol, two multiple choice ques-
tions, and an exercise in which students get six pieces of
information from which they need to pair the ones that
are related. The intervention includes these exercises,
because education literature prescribes the use of exer-
cises in educational materials to provide students with
opportunity to process information from the texts.
Without this break in the provision of information, stu-
dents may experience an overload that hinders the stor-
age information [36].
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Sample size
We estimated a required sample size based on a small
between conditions effect of Cohen’s f = .10. Meta-
analyses have shown that studies on message factors
generally find small effect [37]. We conducted a power
calculation for a repeated measures analysis of variance
with within-between subject interaction with three
waves, two conditions, and two school levels, assuming a
.5 correlation between repeated measures. The calcula-
tion revealed that given an alpha of .05 and a required
power of .80, we would require a minimum total sample
of 232 participants.

Participants
First year students of both special education schools
and pre-vocational schools participated in this study
(age 11–14). Special education schools form a level
below the lowest mainstream level of the Dutch sec-
ondary education system. This school level is intended
for students with severe learning difficulties who are
only allowed to enrol if they meet special requirements,
of which an IQ (Intelligence Quotient) between 60 and
75 is the most important one. Because students at spe-
cial education schools require much individual atten-
tion, groups usually contain ten students at most. The
aim at these schools is to prepare students for the job
market. Pre-vocational schools form the lowest main-
stream level of the Dutch secondary education system.
Within the pre-vocational schools we sampled particularly
classes that included students within a special support
program. Students in this program receive additional sup-
port, because they have learning difficulties that disable
them to perform at a sufficient level without this add-
itional support. These students can enrol in the support
program after receiving advice from their school. Students
usually continue to enrol in vocational education after fin-
ishing pre-vocational school.
Seven special education schools were invited, which

were existing contacts of our research group. These
schools all agreed to participate. No existing contacts
were available amongst pre-vocational school. Hence,
122 schools of this type were invited from across the
country. Five of these schools agreed to participate. In
total 171 special education school students, divided over
15 groups from seven schools, and 184 pre-vocational
school students, divided over 12 groups from five
schools, entered the randomization process. The average
group size was slightly below 14 (M = 13.77; SD = 5.10).
A sealed envelope procedure was applied by the first au-

thor to allocated groups to one of the two conditions.
Randomization of groups was preferred over randomization
of individual participants, because data was collected in a
classroom setting. Within this setting participants could be-
come aware that they received different booklets, which

made it undesirable to have booklets from the two con-
ditions in one group. During the randomization pro-
cedure a stack of 28 identical looking envelopes was
prepared, which contained a note with the name of one
of the conditions. These envelopes were shuffled thor-
oughly and one envelope was assigned to each of the
included groups. Because there were 27 groups to as-
sign, one envelope remained unassigned.
Eventually, 158 special education school students and

159 pre-vocational school students completed all three
waves. The students who dropped out at special educa-
tion schools were equally divided over the conditions
(n = 6 per condition). At pre-vocational school level
more students dropped out in the narrative information
condition (n = 17) than in the non-narrative condition
(n = 8). All dropouts were caused by the absence of stu-
dents in class due to illness or other obligations. The
higher number of dropouts in the narrative information
conditions at pre-vocational schools was due to the
same reasons. At T1 the dropout students had signifi-
cantly more experience with drinking alcohol (44.4 %)
than the students who completed all three waves
(30.8 %; χ2 = 15.83; p = .045). Before the analyses 13 spe-
cial education school students and eight pre-vocational
school students were removed from the sample because
of missing values. Our final sample contained 145 spe-
cial education school students and 151 pre-vocational
school students (see Fig. 1 for the flow diagram).
The sample contained a nearly equal number of boys

and girls. On average the students were twelve and a half
years old. The largest share of participants was born in
the Netherlands, and spoke mainly Dutch at home.
About half of the participants indicated to have no reli-
gion. The largest groups of religious participants in our
sample were Catholics and Muslims. Chi-square tests in-
dicated that these numbers did not differ between condi-
tions or school levels (p’s > .05; see Table 1).

Ethics statement
The ethical committee of the Faculty of Social Sciences
at the University of Amsterdam approved this study.
The study was classified in the low risk category. Previ-
ous research on the “healthy school and education”
program did not reveal any unintended effects on know-
ledge about alcohol, attitude towards alcohol, and drink-
ing behaviour [19]. In accordance with the procedures of
the ethical committee, we first informed schools about
the details of the study and did not continue until they
formally agreed to participate in writing. Before the
study started, parents were informed about the participa-
tion of their child through an information letter. At-
tached to the information letter was a form that parents
could sign and return if they did not agree with their
child’s participation. This method of consent is in
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accordance with the rules specified in the ethical com-
mittee’s guidelines and explicitly agreed on following the
ethical committee’s review of the study protocol (regis-
tration number: 2013-CW-11). The rejection rate was
below five percent.

Procedure
All data for this study were collected in a classroom set-
ting. At the first wave, the students received instructions
as a group, after which they individually completed the
questionnaire. The questionnaire contained items about
the dependent and control variables and took about
25 min to complete.
The second wave took place about four weeks after

the first wave. At this wave classes were randomly
assigned to one of the conditions. There were slightly
more students in the narrative condition (n = 161) than
the non-narrative condition (n = 135). At the start of the
session of the second wave, students received instruc-
tions as a group. Hereafter, they individually completed
the booklet of the condition they were assigned to,
which took about 15 min. After finishing the booklet,

students handed it in and received the questionnaire. It
took the students about 20 min to complete the ques-
tionnaire, which contained items about the dependent
variables.
Finally, the third wave took place about four weeks

after the second wave. After receiving instructions as a
group, the students completed a questionnaire. This
questionnaire took about 20 min for the students to
complete.
During all waves the data collection was administered

by the first author of this article, in collaboration with
the teachers of the various groups. The teachers were
present at all time to maintain a setting that was as
normal as possible. At the time of the study, the first
author (male) had a master’s degree and one year of ex-
perience with instructing groups in this type of research
settings. He provided instructions to one group at the
time and stayed present in the classroom while students
read the booklet and responded to the questionnaires.
Through this approach it was possible to have the
intervention delivered to each group in the way it was
intended.

Fig. 1 Flow diagram
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Measures
The participants responded to items about several deter-
minants of drinking behaviour at each wave. We adapted
all measures to the abilities of the low educated adoles-
cents in our samples. Below we describe the measures
that we included in our analyses.

Knowledge
To measure knowledge we used an open-ended ques-
tion, which asked the participants to write down as
many negative consequences of drinking alcohol that
they knew. This measure was validated in previous re-
search [38] and has been applied in a previous study
amongst students form grade 7 till 9 [39]. Two coders
coded the validity of responses, meaning they coded
whether each response was indeed a negative

consequence and unique (i.e., only listed once). The
inter-coder reliability was examined by computing the
correlation between coders at each wave (T1: r = .98;
p < .001. T2: r = .98; p < .001. T3: r = .99; p < .001.). In
case of differences between coders the responses were
examined and discussed until agreement was reached.
The number of negative consequences was used as a
measure of knowledge (T1: M = 3.08; SD = 1.50. T2: M =
3.64; SD = 1.60. T3: M = 2.95; SD = 1.46).

Attitude towards alcohol
At each wave attitude towards alcohol was measured
through five semantic differential items, based on Ajzen
[40]. The sentence “I find alcohol drinking…” was followed
by the items: negative-positive, unenjoyable-enjoyable,
unwise-wise, unpleasant-pleasant, and bad-good. All items
were measured on a four-point scale ranging from 1 to 4.
We averaged all items per wave to create an indicator of at-
titude towards alcohol (T1: α = .92; M = 1.77; SD = .71. T2:
α = .92; M = 1.65; SD = .67. T3: α = .93; M = 1.71; SD = .70).

Intention to drink alcohol
We measured intention to drink alcohol at each wave
through the statements “I plan to drink alcohol”, “I plan
to drink alcohol in the upcoming month”, and “I plan to
drink alcohol in the upcoming year” [40]. Participants
responded through a four-point scale ranging from 1 (no,
certainly not) to 4 (yes, certainly). We averaged all state-
ments per wave to create an indicator of intention to drink
alcohol (T1: α = .76; M = 1.67; SD = .68. T2: α = .81; M =
1.65; SD = .70. T3: α = .82;M = 1.71; SD = .74).

Control variables
To measure students’ past behaviour we included two
questions at T1 to control for possible differences in be-
haviour between conditions and school levels. First, we
measured how often students consumed alcohol through
a closed-ended question with the response categories
never, 1–3 days per year, 4-days per year, 1 day per
month, 2–3 days per month, 1 day per week, and more
than 1 day per week. Second, we asked the students on
how many days they had consumed alcohol during the
past month.

Additional variables
Additional analyses were conducted to compare the per-
ception of persuasive intent and levels of counterarguing
between conditions and school levels. Both measures
were based on one item and had a four-point scale (1
No, not at all – 4 yes, very much). The item for per-
ceived persuasive intent was formulated as “The writer
of the text wants to prevent me from drinking alcohol”
(M = 3.11; SD = .97). Counterarguing was measured with

Table 1 Overview of demographics: gender, age, gender,
country of birth, primary language at home, and religion per
group

Non-narrative (n = 135) Narrative (n = 161)

Gender

Boys 54.1 % 48.4 %

Girls 45.9 % 51.6 %

Age

11 2.2 % 2.5 %

12 48.1 % 52.3 %

13 48.1 % 44.1 %

14 1.5 % 1.2 %

Country of birth

Netherlands 95.5 % 92.5 %

Turkey 1.5 % 0.0 %

Other 3.0 % 7.5 %

Primary language at home

Dutch 89.6 % 83.1 %

Turkish 3.7 % 1.9 %

Arab 3.0 % 2.5 %

Berber 0.7 % 2.5 %

Papiamento 3.0 % 9.4 %

Other 0.0 % 0.6 %

Religion

No religion 49.6 % 51.9 %

Catholic 27.5 % 28.7 %

Protestant 7.6 % 1.9 %

Muslim 9.9 % 13.8 %

Hindu 0.8 % 1.9 %

Buddhist 0.8 % 1.3 %

Jewish 1.5 % 0.0 %

Other 2.3 % 9.6 %
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the item “While reading the text I had positive thoughts
about alcohol” (M = 1.88; SD = .89).

Analyses
In this study we randomly assigned groups to conditions.
Hence, the data was nested within these groups. We ex-
amined whether the variance within these groups was of
such proportions that it should be taken into account by
calculating intraclass correlation values for all dependent
variables. If the intraclass correlation value would exceed
.05, then multilevel analysis would be required [41]. This
did not apply to any of the dependent variables. There-
fore, we examined all our hypotheses through repeated
measures analyses of variance in SPSS 20. In all analyses
we included information type (non-narratives vs. narra-
tives) and school level (special education vs. pre-
vocational schools) as between-subjects factors. Contrasts
were computed using a Bonferroni correction for multiple
comparisons. In addition, we used Chi-square tests to
examine any differences in past behaviour between school
levels and conditions, and one-way ANOVA tests to con-
duct additional analyses for counterarguing and perceived
persuasive intent.

Results
At the baseline measurement, on average the students
knew about three negative consequences of consuming
alcohol, had a slightly negative attitude towards alcohol,
and a low intention to consume alcohol (see Table 2). In
addition, most of the participants indicated that they
never consumed alcohol (n = 197; 66.6 %). The largest
share of the participants who consumed alcohol indi-
cated to do this at one to ten days per year (n = 64;
21.6 %), while about one out of ten students consumed

alcohol once a month or more (n = 26; 8.8 %). Some of
the students who participated in this study indicated to
have consumed alcohol in the past month (n = 51;
16.0 %). In most cases this was on one day (n = 30;
9.5 %). Chi-square tests indicated that there were no dif-
ferences in previous behaviour between conditions or
school levels (p’s > .05).

Main analyses
Our first hypothesis predicted that school health educa-
tion materials containing non-narrative information
would have a stronger effect on knowledge than school
health education materials containing narrative informa-
tion. The results showed that averaged over both condi-
tions knowledge changed significantly over time (F
(2,584) = 24.65, p < .001, η2 = .078). Contrasts revealed
that students had significantly more knowledge at T2
than at T1 and at T3, but there was no difference be-
tween T1 and T3 (see Table 2). The interaction test be-
tween time and information type revealed that this
learning effect did not differ between conditions
(F(2,584) = 1.13, p = .323, η2 = .004). School level, which
we controlled for in our analyses, had no influence on
any of these effects (p’s > .05). Based on these findings
we conclude that the health education materials had an
equally strong immediate effect on knowledge in both
conditions that did not persist until T3. Hence, our first
hypothesis was rejected.
Hypothesis 2 predicted that school health education

materials containing narrative information would have a
stronger effect on attitude towards alcohol than school
health education materials containing non-narrative
information. For attitude, there was a significant main
effect of time (F (2,584) = 8.52, p < .001, η2 = .028).

Table 2 Estimated means and standard deviations of knowledge, attitude towards alcohol and intention to drink alcohol per wave,
and effect sizes for differences between conditions in changes between waves

M (SD) ES for differences between conditions Cohen’s d

T1 T2 T3 T1-T2 T1-T3 T2-T3

Knowledge -.14 .07 .20

Non-narrative 3.13 (1.41)a 3.76 (1.65) 2.94 (1.52)a

Narrative 3.14 (1.56)b 3.57 (1.51) 3.05 (1.40)b

Overall 3.14 (1.49)c 3.66 (1.57) 3.00 (1.46)c

Attitude towards alcohol -.07 -.04 .03

Non-narrative 1.76 (.69)d 1.67 (.68)d 1.72 (.69)d

Narrative 1.81 (.74)e 1.67 (.67)f 1.74 (.71)e,f

Overall 1.79 (.72)g 1.67 (.67) 1.74 (.70)g

Intention to drink alcohol -.07 -.01 -.08

Non-narrative 1.68 (.66)h 1.68 (.69)h 1.72 (.70)h

Narrative 1.71 (.71)i 1.66 (.71)i 1.74 (.77)i

Overall 1.69 (.69)j 1.67 (.70)j 1.73 (.74)j

Note. Superscript indicates group means that do not differ significantly (p > .05) between waves according to the Bonferoni corrected post-hoc test
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Contrasts showed that students had a significantly more
negative attitude towards alcohol at T2 than at T1 and
at T3, while there was no difference between T1 and T3
(see Table 2). There was no significant interaction be-
tween time and information type (F (2,584) = .32, p
= .729, η2 = .001), which indicates that there was no
difference between conditions. None of the effects were
influenced by school level (p’s > .05). We conclude that
similar to knowledge there was an equally strong imme-
diate effect on attitude in both conditions, which did not
persist over time. Therefore, our second hypothesis was
rejected.
Finally, our third hypothesis predicted that school

health education materials containing narrative informa-
tion would have a stronger effect on intention to drink
alcohol than school health education materials contain-
ing non-narrative information. Unlike students’ know-
ledge and attitude, intention to drink alcohol did not
change over time (F (2,584) = 2.43, p = .089, η2 = .008). In
addition, interaction between time and information type
was not significant (F (2,584) = .34, p = .715, η2 = .001).
Again there were no differences between school levels
(p’s > .05). Because there was no change in intention to
drink alcohol in both conditions, hypothesis 3 was
rejected.

Additional analyses
Given the lack of differences between conditions we ex-
amined differences between conditions for students’
awareness of persuasive intent and counterarguing. Re-
sults showed that most participants were aware of the
persuasive purpose of these materials, no matter
whether narrative (M = 3.13; SD = .98) or non-narrative
information (M = 3.03; SD = 1.00) was presented (p’s >
.05). Students also engaged in little counterarguing, re-
gardless of being in the narrative (M = 1.86; SD = .89;
range: 1- 4) or non-narrative condition (M = 1.86; SD
= .91). The mean scores on counterarguing did not differ
significantly (p’s > .05) between conditions of school
levels.

Discussion
The aim of this study was to examine whether the learn-
ing and persuasive effects of an existing preventive
school alcohol intervention could be increased by re-
placing the non-narrative information from existing ma-
terials with narrative information. We expected that
non-narrative information would have a stronger learn-
ing effect than narrative information. For attitude to-
wards alcohol and intention to drink alcohol, on the other
hand, we expected that narrative information would have
a stronger effect than non-narrative information. The re-
sults showed that there were immediate effects on know-
ledge and attitude towards alcohol, both in a more healthy

direction, but these did not differ between conditions and
did not persist over time. For intention to drink alcohol
we did not find any significant effects.
Our current results suggest that both types of informa-

tion have an equally strong immediate learning effect.
These findings contradict the outcomes of previous
studies conducted amongst adolescents [16, 17], on
which our first hypothesis was based. These studies
found that non-narrative information had a stronger
learning effect than narrative information. Land and col-
leagues [16] suggested the interesting but irrelevant se-
ductive details in narrative information to cause this
difference between conditions in her study. Therefore, a
potential explanation for the lack of a difference between
conditions might be that there were no sufficiently inter-
esting but seductive details in our narrative that could
take attention away from the relevant knowledge. Conse-
quently, we wondered what factors determine whether
information about the context and characters in narra-
tive information will be seductive details. One determin-
ant may be the level of prominence in the narrative of
the information that is targeted in the knowledge items
of the questionnaire. This information may have been
more prominent in our study than in Land’s study. In
our study, the knowledge questions targeted the out-
comes of the behaviour of the characters in the narra-
tive. Because these outcomes were at the core of the
plot, the targeted knowledge was prominent in the nar-
rative information. In the study by Land and colleagues
[16], on the other hand, the knowledge questions often
asked about smaller details, like comments that charac-
ters made during a conversation in which also several
other comments were made. As a result, the targeted
knowledge was less related to outcomes of the actions of
characters and less central in the plot. Therefore, it may
have been harder for the students to determine which
details in the narrative were relevant.
Although this study focused particularly on main ef-

fects, it is important to notice that previous research had
suggested that narrative and non-narrative texts are
processed differently in terms of the application of prior
knowledge [30] and effects can be moderated by readers
prior knowledge [29]. Within the context of the inter-
vention that we focused on, it was not possible to distin-
guish between students with high and low prior
knowledge. Hence, the finding of previous research that
narrative texts are more effective for low prior know-
ledge students and non-narrative texts for high prior
knowledge students was not applicable in this study
[29]. It may however be of interest in contexts where it
is possible to target high and low prior knowledge
readers with different texts.
In addition to the learning effects, we examined

whether the persuasive advantage shown for narratives

Zebregs et al. BMC Public Health  (2015) 15:1085 Page 9 of 12



in an education-entertainment context could be trans-
ferred to a school education context. As the results
showed, there was no difference in effects on attitude
and behavioural intention between conditions. Because
of the educational context students may not have proc-
essed the narrative information with the purpose to get
entertained, but in the same manner as they processed
non-narrative information. Slater and Rouner [32] have
suggested that this may occur when people are aware of
the persuasive intent of a narrative, which was the case
amongst our participants. Hence, we conclude that in a
school context narrative information in health education
materials is not likely to have a stronger persuasive effect
than non-narrative information, because in this context
the persuasive intent is probably more obvious to most
students.
Furthermore, narrative information is suggested to be

particularly beneficial for persuasive effects when the
target group is likely to hold beliefs that contradict the
message. Such groups are particularly likely to be resist-
ant to the message. If people process narrative informa-
tion with the goal to get entertained, they are supposed
to generate less arguments against the message and,
consequently, to be less resistant than if they would re-
ceive non-narrative information [32]. Hence, narrative
information could be expected to be more effective than
non-narrative information when the message is counter-
attitudinal. The students in our sample, however, en-
gaged in little counterarguing, regardless of being in the
narrative or non-narrative condition. The unfavourable
alcohol attitude and low intention to drink alcohol
scores at the baseline measurement suggests that stu-
dents in our population hold beliefs, which are in line
with the information in health education. Therefore, it
was not likely that the students in our sample would be
resistant, no matter the information type that was used.
In a situation like this narrative information will not
provide a persuasive advantage, which may also have
accounted for the lack of differences between the condi-
tions in this study.
A limitation of our study was the difference in text

length between conditions. Narrative information typic-
ally is lengthier than non-narrative information because
it contains background information about, for example,
the context and the characters. This additional informa-
tion is necessary to create a narrative, but makes it im-
possible to compare it to a non-narrative format without
having a length difference. Of course, the non-narrative
format could be lengthened as well, but this would ei-
ther add additional new information or introduce a dose
effect due to repetition of the same arguments.
The findings of this study may be limited in their

generalizability, because this study was conducted in the
context of low educated adolescents. It could be that

findings will differ for populations with higher intelligence.
In addition, it was not possible for us to draw a random
sample of schools to include. Instead we were only able to
include the schools that agreed to participate. As we have
mentioned before, schools’ willingness to participate is
typically low, because they receive many requests for par-
ticipation in research and have limited time to do so.
However, we have no reason to suspect that the schools
that participated are different from schools that declined
the invitation to participate. Hence, we do not believe this
has harmed the generalizability of our findings, but we
have to tread this issue with caution.

Implications
Based on the explanations we offer for our findings we
have three suggestions for future studies. First, research
should focus on the characteristics of narratives that in-
fluence whether relevant information will be recognized
as such or not. As we have argued above, the level of
prominence of information that is targeted in knowledge
questions may be one of these determinants, but this
should be further tested. As a result, we may gain more
insights into how people learn from narrative informa-
tion and more understanding about the use of narrative
information in health education materials. Second, fu-
ture studies should examine the goals students have
while they process narrative information in educational
materials and whether this influences the effects. For ex-
ample, if students read narrative information with the
goal to get entertained, they may generate less counter-
arguments than they would if their goal was to get in-
formed. Therefore, students’ processing goals is an
important factor to consider. Third, there is currently lit-
tle understanding about the effect of narrative and non-
narrative information formats in situations where the
message is proattitudinal. As we have mentioned before,
previous studies suggested narrative information to be
particularly beneficial in situations where the message is
counterattitudinal. However, as proattitudinal non-
narrative messages are found to be useful for reinforcing
existing attitudes [42], this may as well be true for proatti-
tudinal narrative information. Through the reinforcement
the strength of the existing attitude may increase. Atti-
tudes that are more strongly held, are found to be more
persistent over time and have a stronger impact on behav-
iour [43]. However, such reinforcement effects may be ex-
amined more effectively through measures of attitude
strength instead of attitude valence [44]. Because we did
not include measures of attitude strength in our question-
naire, we cannot provide any insights into whether narra-
tive or non-narrative information is more effective for
reinforcing existing attitudes. Hence, researchers should
conduct comparative research in which they examine the
impact of proattitudinal narrative and non-narrative
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information on attitude strength. Such studies could re-
veal whether narrative information can also be applied for
reinforcing existing beliefs and how this effect relates to
the impact of proattitudinal non-narrative information.
This study also has some implications that profes-

sionals should consider when they develop health educa-
tion materials about alcohol for low educated students.
Based on our current findings it is not possible to advise
either the narrative or the non-narrative information for-
mat to establish stronger learning effects. For persuasive
effects, we have suggested that the processing goal to get
informed, instead of being entertained, that students
have in school inhibited the persuasive advantage of nar-
rative information. We have also discussed that this pro-
cessing goal is likely to be influenced by students’
awareness of the persuasive intent. Therefore, when
selecting an information format for health education
materials, developers should consider students’ aware-
ness of the persuasive intent and whether they could be
expected to process narrative information with the goal
to get entertained. If students are not likely to have the
goal to get entertained, then the selection of an informa-
tion format could be based on other criteria then effect-
iveness. As we have mentioned in the introduction, low
educated students are expected to perceive narrative in-
formation to be more enjoyable and less of a burden to
process. Therefore, possible criteria could be the appre-
ciation of an information format and the required effort
to process information in a particular format. Insights
into these criteria could be obtained by pretesting differ-
ent formats during the development process.
From a policy perspective, it is also important to con-

sider the costs for the developing materials. Narrative
materials are typically more expensive to develop than
non-narrative materials and here should be an increase
in effectiveness that merits such additional costs [9].
From this point of view, the current results may be per-
ceived as an argument not to favour the financing of ma-
terials containing narrative information instead of
materials containing non-narrative information. Other
criteria may nevertheless make policy makers favour ma-
terials containing narrative information. For example, if
narrative information is more appreciated, this could re-
sult in higher self-administered exposure, which is also
important to consider.

Conclusion
We believe our study makes an important contribution
to the existing knowledge about health education mate-
rials. No previous studies on health education materials
have examined the effects of different types of informa-
tion in the context of school health education about al-
cohol. We provide important insights by showing that
both narrative and non-narrative information can be

expected to have a similar immediate effect on know-
ledge and attitude for the topic of alcohol. These results,
and the findings of previous studies (e.g, [10, 45]), raise
the question whether narrative information can always
be expected to be superior over other information
formats as is suggested by scholars from the field of nar-
rative persuasion [9]. We have offered theoretical sug-
gestions to establish a more nuanced perception of the
conditions under which narrative information can be ex-
pected to be more effective than non-narrative informa-
tion. Examining our suggestions in future studies will
help to further extend the existing knowledge about dif-
ferent information types in health education and the
possibilities to develop effective materials for low edu-
cated adolescents. In addition, we have considered the
implications of our findings for policy decisions, which
will help to make more informed choices about finan-
cing more expensive materials containing narratives.

Abbreviations
ES: Effect size; IQ: Intelligence Quotient.

Competing interests
Jeroen Lammers is affiliated to Trimbos Institute, which develops the
‘Healthy School and Drugs’ program. The materials used in this study are
based on the materials from this program. Bas van den Putte holds a chair in
health communication that is sponsored by Trimbos Institute. The terms of
this arrangement have been reviewed and approved by the University of
Amsterdam in accordance with its policy on objectivity in research. The
authors declare that they have no competing interests.

Authors’ contributions
SZ helped developing stimuli materials and questionnaires, was responsible
for participant recruitment and data collection, conducted the analyses,
wrote and revised the manuscript; BP was responsible for designing the
study, helped developing stimuli materials and questionnaires, helped
interpreting data and to write the manuscript; AG was responsible for
developing stimuli materials and questionnaires, helped interpreting data
and to write the manuscript; JL helped designing the study and to write the
manuscript; PC helped designing the study, helped developing stimuli
materials and questionnaires, helped interpreting data and to write the
manuscript. All authors read and approved the final manuscript.

Acknowledgements
This research was funded by Netherlands Organisation for Scientific Research
[grant number 321-89-001]. We would like to thank all participants and
schools for their participation.

Author details
1The Amsterdam School of Communication Research ASCoR, Department of
Communication Science, University of Amsterdam, Nieuwe Achtergracht 166,
1018 WV Amsterdam, The Netherlands. 2Trimbos Institute, Netherlands
Institute for Mental Health and Addiction, Postbus 725, 3500 AS Utrecht, The
Netherlands. 3Centre for Language Studies, Faculty of Arts, Radboud
University Nijmegen, Postbus 9103, 6500 HD Nijmegen, The Netherlands.

Received: 3 March 2015 Accepted: 16 October 2015

References
1. Montez JK, Zajacova A. Trends in mortality risk by education level and cause

of death among US White women from 1986–2006. Am J Public Health.
2013;103:473–9.

2. Bernabé E, Suominen AL, Nordblad A, Vehkalahti MM, Hausen H, Knuuttila
M, et al. Education level and oral health in Finnish adults: evidence from
different lifecourse models. J Clin Periodontol. 2011;38:25–32.

Zebregs et al. BMC Public Health  (2015) 15:1085 Page 11 of 12



3. Braveman PA, Cubbin C, Egerter S, Williams DR, Pamuk E. Socioeconomic
disparities in health in the United States: what the patterns tell us. Am J
Public Health. 2011;100:s186–96.

4. Kepper A, Monshouwer K, Van Dorsselaer S, Vollebergh W. Middelengebruik
door jongeren. TSG. 2012;90:287–94.

5. Neiss M, Rowe DC, Rodgers JL. Does education mediate the relationship
between IQ and age of first birth? A behavioural genetic analysis. J Biosoc
Sci. 2002;34:259–75.

6. Van Dijk H, Tellegen P. Nederlands intelligentietest voor onderwijsniveau:
Handleiding en verantwoording. Amsterdam, NL: Boom test uitgevers; 2004.

7. Hunt E. Information processing and intelligence: Where we are and where
we are going. In: Sternberg RJ, Pretz JE, editors. Cognition and intelligence:
Identifying the mechanisms of the mind. Cambridge, UK: Cambridge
University Press; 2005. p. 1–25.

8. Kreuter MW, Green MC, Cappella JN, Slater MD, Wise ME, Storey D, et al.
Narrative communication in cancer prevention and control: a framework to
guide research and application. Ann Behav Med. 2007;33:221–35.

9. Murphy ST, Frank LB, Chatterjee JS, Baezconde-Garbanati L. Narrative versus
nonnarrative: The role of identification, transportation, and emotion in
reducing health disparities. J Commun. 2013;63:116–37.

10. Lemal M, Van den Bulck J. Testing the effectiveness of a skin cancer
narrative in promoting positive health behaviour: A pilot study. Prev Med.
2010;51:178–81.

11. Kopfman JE, Smith SW, Ah Yun JK, Hodges A. Affective and cognitive
reactions to narrative versus statistical evidence organ donation messages.
J Appl Commun Res. 1998;26:279–300.

12. Green MC, Brock TC, Kaufman GF. Understanding media enjoyment:
The role of transportation into narrative worlds. Commun Theory.
2004;14:311–27.

13. Land JFH. Zwakke lezers, sterke teksten? Effecten van tekst- en
lezerskenmerken op het tekstbegrip en de tekstwaardering van
VMBO- leerlingen. PhD Thesis, University of Utrecht, The Netherlands. 2009.
http://dspace.library.uu.nl/bitstream/handle/1874/32240/
land.pdf?sequence=1. Accessed 17 Jun 2014.

14. Vaughan PW, Rogers EM, Singhal A, Swalehe RM. Entertainment-education
and HIV/AIDS prevention: A field experiment in Tanzania. Journal of Health
Education. 2000;5 Suppl 1:81–100.

15. Volk RJ, Jibaja-Weiss ML, Hawley ST, Kneuper S, Spann SJ, Miles BJ, et al.
Entertainment education for prostate cancer screening: A randomized trial
among primary care patients with low health literacy. Patient Educ Couns.
2008;73:482–9.

16. Land J, Sanders T, Van den Bergh H. Effectieve tekststructuur voor het
VMBO: Een corpus-analytisch en experimenteel onderzoek naar tekstbegrip
en tekstwaardering van vmbo-leerlingen voor studieteksten. Pedagogische
Studiën. 2008;85:76–94.

17. Alvermann DE, Hynd CE, Qian G. Effects of interactive discussion and text
type on learning counterintuitive science concepts. J Educ Res.
1995;88:146–54.

18. De Vries H, Kremers SPJ, Smeets T, Brug J, Eijmael K. The effectiveness of
tailored feedback and action plans in an intervention addressing multiple
health behaviors. American J Health Promot. 2008;22:417–25.

19. Cuijpers P, Jonkers R, De Weerdt I, De Jong A. The effects of drug abuse
prevention at school: The “Healthy School and Drugs” project. Addiction.
2002;97:67–73.

20. Murphy ST, Frank LB, Moran MB, Patnoe-Woodley P. Involved, transported,
or emotional? Exploring the determinants of change in knowledge,
attitudes, and behaviour in entertainment-education. J Commun.
2011;61:407–31.

21. Bandura A. Social cognitive theory of mass communication. Media Psychol.
2001;3:265–99.

22. Green MC. Research challenges in narrative persuasion. Information Design
Journal. 2008;16:47–52.

23. Nisbett RE, Ross L. Human inference: Strategies and shortcomings of social
judgment. Englewood Cliffs, NJ: Prentice Hall; 1980.

24. Radvansky GA. Human memory. Boston, MA: Pearson Education; 2011.
25. Klimesch W. The structure of long-term memory: A connectivity model of

semantic processing. Hillsdale, NJ: Erlbaum; 1994.
26. Garner R, Gillingham MG, White CS. Effects of “seductive details” on

macroprocessing and microprocessing in adults and children. Cogn Instr.
1989;6:41–57.

27. Mayer RE. Multimedia learning. In: Ross B, editor. Psychology of learning and
motivation. San Diego, CA: Academic; 2002. p. 85–139.

28. Mayer RE. Cognitive theory of multimedia learning. In: Mayer RE, editor.
Cambridge handbook of multimedia learning. New York: Cambridge
University Press; 2005. p. 147–58.

29. Wolfe MB, Mienko JA. Learning and memory of factual content from
narrative and expository text. Br J Educ Psychol. 2007;77:541–64.

30. Wolfe MB, Woodwyk JM. Processing and memory of information presented
in narrative or expository texts. Br J Educ Psychol. 2010;80:341–62.

31. Hovland CI, Janis IL, Kelley HH. Communication and persuasion. New Haven,
CT: Yale University Press; 1953.

32. Slater MD, Rouner D. Entertainment-education and elaboration likelihood:
understanding the processing of narrative persuasion. Commun Theory.
2002;12:173–91.

33. Moyer-Gusé E. Toward a theory of entertainment persuasion: Explaining the
persuasive effects of entertainment-education messages. Commun Theory.
2008;18:407–25.

34. Janssen E, Van Osch L, De Vries H, Lechner L. The influence of narrative
risk communication on feelings of cancer risk. Br J Health Psychol.
2013;18:407–19.

35. Ajzen I. Theory of planned behaviour. Organ Behav Hum Decis Process.
1991;50:179–211.

36. Van Dinteren R, Droste J. De verpakking bij leren. In: Lazeron N, Van
Dinteren R, editors. Brein@ work. Houten: Bohn Stafleu van Loghum; 2010.
p. 379–85.

37. O’Keefe DJ. The relative persuasiveness of different message types does not
vary as a function of the persuasive outcome assessed. Communication
Yearbook. 2013;37:221–50.

38. Krank MD, Ames SL, Grenard JL, Schoenfeld T, Stacy AW. Paradoxical effects
of alcohol information on alcohol outcome expectancies. Alcohol Clin Exp
Res. 2010;34:1193–200.

39. Fulton HG, Krank MD, Stewart SH. Outcome expectancy liking: A self-
generated, self-coded measure predicts adolescent substance use
trajectories. Psychol Addict Behav. 2012;26:870–9.

40. Ajzen I. Constructing a theory of planned behaviour questionnaire. In: TPB.
2006. http://people.umass.edu/aizen/pdf/tpb.measurement.pdf. Accessed 10
Aug 2014.

41. Sagan A. Market research and preference data. In: Scott M, Simonoff J, Marx
B, editors. The SAGE handbook of multilevel modeling. London: SAGE
Publications Ltd; 2013. p. 581–99.

42. Petty RE, Cacioppo JT. Issue involvement can increase or decrease
persuasion by enhancing message-relevant cognitive responses. J Pers Soc
Psychol. 1979;37:1915–26.

43. Petty RE, Haugtvedt C, Smith SM. Elaboration as a determinant of attitude
strength: Creating attitudes that are persistent, resistant, and predictive of
behaviour. In: Petty RE, Krosnick JA, editors. Attitude strength: Antecedents
and consequences. Mahwah, NJ: Erlbaum; 1995. p. 1–24.

44. Krosnick JA, Petty RE. Attitude strength: An overview. In: Petty RE, Krosnick
JA, editors. Attitude strength: Antecedents and consequences. Mahwah, NJ:
Erlbaum; 1995. p. 1–24.

45. Zebregs S, Van den Putte B, Neijens P, De Graaf A. The differential impact
of statistical and narrative evidence on beliefs, attitude, and intention: A
meta-analysis. Health Commun. 2015;30:282–9.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Zebregs et al. BMC Public Health  (2015) 15:1085 Page 12 of 12

http://dspace.library.uu.nl/bitstream/handle/1874/32240/land.pdf?sequence=1
http://dspace.library.uu.nl/bitstream/handle/1874/32240/land.pdf?sequence=1
http://people.umass.edu/aizen/pdf/tpb.measurement.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Learning effects
	Persuasive effects

	Methods
	Materials
	Sample size
	Participants
	Ethics statement
	Procedure
	Measures
	Knowledge
	Attitude towards alcohol
	Intention to drink alcohol
	Control variables
	Additional variables

	Analyses

	Results
	Main analyses
	Additional analyses


	Discussion
	Implications

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



