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ABSTRACT
In the current study, the effect of repetitive risk messages on actual
self-protective behavior in both the short- and long-term was tested.
The research took place in the Risk Factory, a state-of-the-art safety-
education-center in which children (age: 9–13) experience real-life-risks
first hand and learn how to deal with dangerous situations.
We assumed that risk message repetition increases the level of self-
protective behavior to a larger extent than providing only one single
risk message or than providing no risk message at all. We chose a
behavioral training (active risk-communication) as research indicates
that this form is more effective in increasing self-protectiveness than
standard-passive techniques of risk communication. In our study among
primary school children in the Netherlands (N¼ 265, Mage¼ 11.4 years),
we tested the added predictive value of repeating risk messages via a
serious game over and above the effect of the Risk Factory behavioral
training (behavioral training repetition vs. behavioral training vs. no
information) on self-protectiveness directly following and 3months after
the interventions. The self-protective behaviors measured in this study
were related to “responding to an air aid alarm”, “how to deal with
undesired behavior from others on the internet” and “when/how calling
the Dutch emergency number (112)”. As expected, risk message
repetition led to a significant increase in intentions to engage in as well
as actual self-protective behavior on the short- as well as long-term.
Respondents receiving risk message repetition showed significantly
more risk mitigating behavior shortly after and three months after
receiving the risk messages than respondents receiving a single risk
message or no risk message. This study demonstrates that risk message
repetition is beneficial when trying to enhance the resilience of primary
school children.
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1. Introduction

With the increase of safety risks in modern society, the necessity of enhancing citizens’
self-protectiveness by means of risk communication efforts is recognized by governments
and gaining scholarly attention (Rickard et al. 2014). Over the last few decades, the emphasis

of risk communication is to increase citizens’ self-protectiveness by offering them tools to cope
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with risks and threats that may cause harm in the future (McComas 2006, Witte and Allen 2000;
Ruiter, Abraham, and Kok 2001). Self-protective behaviors should be consistent over time in
order to be able to behave adequately in times of crisis or disaster (Shi and Smith 2016). In spite
of all good intentions, risk communication proves to be more difficult than might be expected
(Visscher et al. 2009).

The current paper focuses on testing the added value of repetitive risk messages on (predic-
tors of) self-protective behavior regarding safety risks in both the short- and long-term. While
a large amount of literature in advertising and persuasion tries to explain the influence of
message repetition on attitudes and behavior (Zajonc 1968; Berlyne 1971; Cacioppo and Petty
1989), within the risk communication literature the effect of message repetition on self-protect-
iveness has not been studied intensively (Witte 1992; Shi and Smith 2016). Also, we deliberately
chose a population of primary school children because only few studies have included this
specific population while children are increasingly vulnerable to modern day risks. This stresses
the importance of teaching children how to deal with these risks and study their self-protective
behavior regarding safety risks (Schwebel and McClure 2010).

2. Theory and hypotheses

2.1. Message repetition

A large volume of literature exists providing evidence that message repetition shapes people’s
emotions (Zajonc 1968, 2001), attitudes towards advertising (Nordhielm 2002) and persuasive cred-
ibility (Koch and Zerback 2013). For instance, in the field of advertisement, a large amount of litera-
ture has investigated the effects of repetition on behavior (Berlyne 1970, 1971; Pechmann and
Stewart 1988; Campell and Keller 2003). In the broader field of persuasion, which has been studied
since the 1970s, research provides inconsistent evidence on the effect of message repetition on
people’s attitudes and behavior (Cacioppo and Petty 1979, 1989; Garcia-Marques and Mackie
2001). According to Cacioppo and Petty (1979, 1989) a moderate level of message repetition leads
to more positive attitudes towards the message and more favorable behavior of message receivers.
This is especially the case for messages containing strong arguments, since message repetition in
these cases gives receivers the opportunity to scrutinize the arguments, enhancing message elab-
oration. In contrast, research conducted by Garcia-Marques and Mackie (2001) shows that message
repetition has a negative effect on attitudes towards the message: even a single message repeti-
tion led to a decrease in favorable attitudes towards the message.

Within the risk communication domain, the effect of message repetition on self-protectiveness
has not been studied intensively (Beck and Frankel 1981; Witte 1992; Shi and Smith 2016).
Although research on the effect of repeating risk messages on behavior is scarce, a recent study
conducted by Shi and Smith (2016) does shed some light on the effect of message repetition on
self-protectiveness. In their study, they focused on the effect of repeating risk messages aiming
at increasing individuals’ risk awareness regarding skin cancer. Following the Extended Parallel
Process Model (Witte 1992), Shi and Smith (2016) studied the effect of risk message repetition
on perceived threat, efficacy beliefs and the intention of individuals to take risk mitigating
options, with efficacy beliefs consisting of self-efficacy – the perceived feasibility of risk mitigat-
ing behaviors – and response efficacy – the perceived usefulness of risk mitigating behaviors.
The results show that after repeated exposure to a risk message– a video on preventing melan-
oma – the perceived threat as well as the perceived efficacy of respondents increased signifi-
cantly. These results were found shortly after the risk messages were provided as well as in the
long-term. However, in this study the behavioral intention of all recommended behaviors did not
change after repeated exposure. Similar results were found by Lu, Xie, and Liu (2015), showing
that repeating risk messages on the dangers of consuming energy drinks enhances the risk per-
ception of the message receivers. Respondents thought that energy drinks were more dangerous
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after receiving a risk message multiple times. Furthermore, respondents’ perception of the useful-
ness of provided risk mitigating options increased significantly after message repetition. The per-
ceived feasibility of individuals also marginally increased after repeating the risk message.
However, no significant increase in intentions to engage in self-protective behavior was observed
indicating that message repetition in this study did not lead to higher levels of self-protectiveness.

2.2. A new way of communicating risks and enhancing self-protective behavior

The type of risk communication used in order to increase the resilience of the population is
rather monotonous, often providing one single risk message only, according to Kinateder et al.
(2013). Although providing information seems promising, research shows that this rather passive
approach does not optimally stimulate the adoption of self-protective behavior of citizens
(Kinateder et al. 2013). Previous research in different safety domains shows that self-protective
behavior can be more effectively adopted through highly engaging instructional methods such
as behavioral trainings (Burke et al. 2011; Kinateder et al. 2013). Active and highly engaging risk
communication efforts are more effective in enhancing self-protectiveness behavior (Burke et al.
2011) and is correlated with important predictors of self-protective behavior (Terpstra and
Gutteling 2008; Kievik and Gutteling 2011; Kievik, ter Huurne, and Gutteling 2012).

Over the last few decades, a growing body of research focused on studying the antecedents
that predict and stimulate the adoption of risk mitigating behaviors (Witte 1992; Gore and
Bracken 2005; Witte and Allen 2000; Terpstra and Gutteling 2008; Kievik and Gutteling 2011;
Kievik, ter Huurne, and Gutteling 2012). Following the Extended Parallel Process Model (Witte
1992), these studies show that when an individual is confronted with a risk message, the individ-
ual’s risk perception together with the perceived feasibility (i.e. self-efficacy) and perceived use-
fulness (i.e. response efficacy) of risk mitigating behavior jointly determine whether people will
become motivated to control the danger or their fear. High levels of risk perception together
with the perception that provided risk mitigating options are useful and feasible, will lead to the
adoption of risk mitigating behavior to control the damage (Terpstra and Gutteling 2008; Lindell
and Perry 2012; Kievik and Gutteling 2011, Kievik, ter Huurne, and Gutteling 2012). When risk
perception is high, but feasibility and usefulness are deemed low, fear control is a more likely
reaction, often resulting in risk denial or similar reactions.

During a behavioral training, risk mitigating behaviors can be actively practiced (Kievik et al.
2018). This increases their perceived risk perception as well as the perceived feasibility and the per-
ceived usefulness of risk mitigating behaviors (Sitzman 2011; Kinateder et al. 2013). When peer
interaction is stimulated, a more positive social norm is also to be expected among participants of
behavioral training (Latkin et al. 2003; Bandura 2004), leading to higher levels of self-protectiveness
when compared to standard-passive forms of risk communication merely informing citizens about
risks or providing no information at all. Additionally, research also shows that the perceived social
norm - people’s judgment of the perception of significant others towards the risk at hand and pos-
sible risk mitigating options – is a significant predictor of adequate risk behaviors as well (Lindell
and Perry 2012; Verroen, Gutteling, and de Vries 2013). The social context of individuals - officials,
news media and peers - can influence people’s own behavior, persuading them to take risk mitigat-
ing options (Lindell and Perry 2000). Especially peers can influence individuals’ own behavior, since
information of peers are seen as trustworthy and their attitudes as important (Vieweg et al. 2010).

2.3. Current study

2.3.1. Children as research population
In the current study, we will focus on primary school children (age 9–13) as our population for
several reasons. Firstly, research shows that especially among children, knowledge and skills can
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be learned easily and transformed into action (Brostr€om et al. 2014). Research shows that chil-
dren in some cases learn better and more easily than adults (Lucas et al. 2014; Smalle et al.
2016). This provides support for the idea that teaching individuals how to deal with unsafe situa-
tions is most effective during childhood. Secondly, since the amount of risks in our society has
increased over time and children become increasingly vulnerable to these modern day risks, it is
necessary to teach children how to deal with these risks (Livingstone et al. 2010). As an addition
to basic skills such as reading, writing and arithmetic, it becomes more evident to learn children
how to cope with risks and threats in their environment (Schwebel and McClure 2010). Thirdly,
those who are children now will influence norms, values, policies and practice in society over the
coming years as grownups (Hill and Tisdall 2014), communicating about risks and desirable risk
mitigating behaviors with this specific group becomes more relevant.

2.3.2. Hypotheses
The current study more closely looks into the effect of message repetition on predictors of self-
protectiveness (risk perception, efficacy beliefs and social norm), the intention to engage in self-
protective behaviors as well as actual levels of self-protectiveness in school children.
Furthermore, this study focusses on the long-term effect of active ways of communicating about
risks (by means of a behavioral training) and risk message repetition on intentions to engage in
as well as actual levels of self-protectiveness.

In the present study, the following hypothesis is tested regarding the predictors of self-
protectiveness:

H1. Repeating risk messages will lead to higher levels of risk perception, efficacy beliefs and a more positive
social norm than providing one risk message only or providing no risk message at all.

With regard to the intentions as well as actual levels of self-protectiveness, the following hypotheses
are tested:

H2a. Repeating a risk message will exhibit a larger short- and long-term increase of intentions as well
as actual self-protective behavior than providing one risk message only or providing no risk message at all.

H2b. Providing one single risk message (by means of a behavioral training) will exhibit a larger short- and
long-term increase of intentions as well as actual self-protective behavior than providing no risk message
at all.

3. Method

3.1. Research context

We conducted our research in the Risk Factory - a new and innovative concept aiming at
enhancing self-protectiveness of primary school children by means of behavioral training
(Brandweer Twente 2017). The Risk Factory is a state-of-the-art safety education center in which
children (age: 9–13) experience real-life-risks first hand and learn how to deal with dangerous sit-
uations. The Risk Factory is located in Twente – a region in the eastern part of the Netherlands.
In the Risk Factory, nine interactive and realistic ‘scenario’s’ – such as fire safety, emergency sit-
uations, internet safety and the risks of using alcohol – have been developed in order to enable
visitors to experience risks first hand. Upon availability of a serious game option for the repeti-
tion condition, we focused our research on self-protective behaviors related to three scenario’s:
“responding to an air aid alarm”, “how to deal with undesired behavior from others on the inter-
net” and “when/how calling the Dutch emergency number (112)”.

For every risk scenario, the risk perception of participants is first enhanced by emphasizing
the severity of the risk at hand. Then, participants get the opportunity to actively practice with
corresponding risk mitigating option, expected to increase levels of self-efficacy – the perceived
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feasibility – and response efficacy – the perceived usefulness – of these self-protective behaviors.
In every scenario, small groups of children (6 to 8) receive the risk information from experts –
mostly firemen – and are then stimulated to actively practice corresponding self-protective
behaviors together with peers. The Risk Factory thus stimulates an active way of learning
adequate risk behaviors in small groups of peers by means of a behavioral training, making it an
excellent area for experimentation.

3.2. Participants

A total of 300 primary school children from 12 primary school classes in Twente participated in the
research in the first half of 2016. These school classes had expressed an interest in the program of
the Risk Factory on a previous occasion. Children that already visited the Risk Factory, participated
in a similar program, or dropped out during the research period (e.g. because of illness or moving
out) were excluded (N¼ 35), thus leaving 265 participants for data-analyses (153 female, 112 male,
Mage¼ 11.4 years, age range: 10–13years). Participants visited the Risk Factory as a class event and
they were accompanied by their regular class teacher. The schools sought the informed consent of
the parent & care-givers for the research with a letter from the researchers informing them about
the research, the longitudinal nature, when to expect information on the results of the research as
well as the contact details of the researchers in case of questions. The procedure was approved by
the ethical committee of the University of Twente. It was stressed that participation was voluntary
and parents could without giving a reason - let either the researchers directly or the school know if
they objected to the child participating in the study (passive informed consent). None of them did.

3.3. Procedure

All participants were randomly assigned to one of three conditions (behavioral training repetition
vs. behavioral training vs. no information). In order to be able to provide a risk message
repetition, we used a ‘serious game’ – an online game aimed at learning individuals how to cope
with realistic threats in their environment by providing a realistic scenario in which adequate
risk behaviors can be actively practiced (Mayer et al. 2014). The serious game was developed
for all three scenario’s, with the information provided and the risk mitigating options practiced
in the serious game being entirely similar to the scenario’s practiced in the Risk Factory.

Behavioral training repetition (n¼ 71) - The children assigned to the behavioral training
repetition condition visited the Risk Factory and were asked to participate in a serious game later
on as a means of risk message repetition. When children arrived at the Risk Factory, they were
divided in small groups of 6 to 8 children and then guided along the different scenarios. In
the “responding to an air aid alarm” scenario, children received information on how to respond
to the air aid alarm (go home/inside and shut doors and windows) and practiced these self-
protective behaviors after the air aid alarm actually went off during their Risk Factory visit. In the
“how to deal with undesired behavior from others on the internet” scenario, children received
information on “online bullying” and learned how to make a proper judgment of the trustworthi-
ness of online requests (such as a friendship request from someone on Facebook). After receiving
the information, children practiced judging the trustworthiness of several fake accounts and
practiced how to deal with online request from unfamiliar people. Furthermore, they received
pop-ups asking for personal information such as their name and phone number and were asked
to properly handle these requests by ignoring the pop-ups. In the “when/how calling the Dutch
emergency number (112)” scenario, children received information on the Dutch emergency
number 112. They learned to determine in which situations it is important to call the emergency
number and in which situations you should ask for an ambulance, the police department or the
fire department. They were also told that it is important to have an ICE (In Case of Emergency)
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number in your own mobile telephone, in order for others to be able to quickly contact significant
others in case of emergency. Finally, they were asked to call 112 and to make sure that either the
ambulance, police of fire department received all necessary information in order to rescue some-
one in danger. The total duration of the visit to the Risk Factory was approximately two hours.
Two weeks after the visit to the Risk Factory, all children were asked to play the ‘serious game’ at
school in which the risk messages received during the Risk Factory visit were repeated.

Behavioral training (n¼ 90) – the children in the behavioral training condition visited the Risk
Factory and received exactly the same information as the children in the behavioral training
repetition condition. However, they did not play the serious game and thus received the infor-
mation only one single time.

No-information condition (n¼ 104) - The no-information condition did not visit the Risk
Factory and received no information in the research period but were scheduled for the program
at a later moment (Table 1).

Between the three conditions, no difference was found in gender (v2(2)¼ 2.78, n.s.). A signifi-
cant difference was however found between the three conditions in age (F(2, 262)¼ 4.67,
p< 0.01). The age of respondents in the behavioral training condition was slightly lower
(M¼ 11,27) than the age of respondents in the behavioral training repetition condition (M¼ 11,46)
and the no information condition (M¼ 11,52).

3.4. Measures

Longitudinal data was collected by means of a questionnaire with a pre-test, a post-test at their
school three weeks after the behavioral training in the Risk Factory and a second post-test
3months after the Risk Factory visit (Table 2).

All respondents – including the ones in the no information condition – were asked to fill out
the questionnaires at the same point in time, measuring levels of risk perception, self-efficacy,
response-efficacy, social norm and intentions to engage in self-protective behavior. In the post-
test 3months after the Risk Factory visit, actual levels of self-protectiveness were also measured.

The questionnaire was based on a previously validated questionnaire (Ter Huurne 2008). Since
we wanted to minimize a possible test-retest effect, we measured responses – unless otherwise
stated - on a ten-point Likert scale, with extremes strongly disagree (1) to strongly agree (10).
Since respondents were asked to fill out the same questionnaire three times, we used as few
items as possible to measure the several constructs.

3.4.1. Risk perception
Level of risk perception was measured using a reliable four-item scale (a¼ .61) focusing on indi-
cating respondents’ perceived risk towards emergency situations (in which the air aid alarm
would go off) and internet safety. Respondents were asked to indicate how dangerous they

Table 1. Conditions based on number of risk messages received (n¼ 265).

Condition 1 – n¼ 71 Behavioral
training repetition

Condition 2 – n¼ 112
Behavioral training only Condition 3 – n¼ 140 Uninformed

Visited the Risk Factory and played the
serious game.

Merely visited the Risk Factory. Received no information at all.

Table 2. Timeframe measurements.

Behavioral training repetition condition (n¼ 90) O1 X1 X2 O2 O3

Behavioral training condition (n¼ 71) O1 X1 O2 O3

No information condition (n¼ 104) O1 O2 O3

O1¼ pre-test O2¼ post-test after 3 weeks, O3¼ post-test after 3months, X1¼ Risk Factory, X2¼ serious game after 2weeks
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thought certain situations concerning emergency situations are and how these situations would
make them feel. Furthermore, respondents were asked to indicate whether they thought they
were susceptible for risks related to internet safety (How likely do you think it is that someone
unfamiliar will ask you for your name and address online?). No items with regard to respondents’
risk perception regarding “calling 112” were added to this scale, since no risks are related to
this scenario.

3.4.2. Self-efficacy
Level of self-efficacy was measured using a reliable four-item scale (a¼ .67) asking respondents
to what extent they thought they could prepare themselves for a crisis or disaster, how feasible
they thought it is to call 112 and whether they thought they are capable of providing adequate
information to when calling 112 (related to “calling 112”) and how capable they thought they
are in recognizing situation in which it is unwise to provide personal information online (related
to “internet safety”).

3.4.3. Response efficacy
Response efficacy regarding emergency situations was measured on a reliable four-item scale
(a¼ .64) asking respondents to indicate how useful they think it is to leave the crisis site in case
of a disaster and to go home and shut doors and windows (related to air aid alarm scenario),
how useful they think it is to call 112 in case of an emergency (“Calling 112”) and how useful
they think it is to enter personal information such as name and phone number on websites they
are not familiar with (related to internet safety). This last item was converted before analyzing
the data.

3.4.4. Social norm
Social norm regarding emergency situations was measured using an open ended question asking
respondents “What do you think your best friend would do when the air aid alarm goes off?”, scor-
ing 1 point for every risk mitigating option mentioned being adequate in this situation. Since
three risk mitigating options were actively practiced in this study, respondents received a score
from 0 (no correct risk mitigating option) to 3 (all correct risk mitigating options). Social norm
regarding “calling 112” and “internet safety” was measured using a reliable three-item scale
(a¼ .64) asking respondents how likely they thought it would be that their best friend would
call 112 in case of emergency, how likely they think it is that their best friend enters personal
information on an unknown website and how likely they think it is that their best friend accepts
a friendship request from someone he or she doesn’t know (with the first question referring to
the “calling 112 scenario” and the last two questions referring to the “internet safety” scenario).

3.4.5. Intention to take self-protective behavior
The intention of respondents to take self-protective behavior regarding emergency situations
was measured using one open ended question asking respondents: “What would you do when
the air aid alarm goes off?”, scoring 1 point for every risk mitigating option mentioned being
adequate in this situation. Since three risk mitigating options were actively practiced in this
study, respondents received a score from 0 (no correct risk mitigating option) to 3 (all correct
risk mitigating options). With regard to “calling 112” intention of self-protectiveness was meas-
ured using one item asking respondents how likely they think it is for them to call 112 in case
of an emergency. Intention of self-protectiveness regarding internet safety was measured using
one item asking respondents whether they would leave personal information on an unfamil-
iar website.
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3.4.6. Actual self-protective behavior
Actual self-protectiveness was only measured for internet safety and “calling 112”, since it is eth-
ically impossible to measure actual behavior during a real-life crisis or disaster in which the air
aid alarm would go off. With regard to calling 112, actual behavior was measured by checking
whether children had added an ICE-contact on their mobile devices. Children who added an ICE-
contact scored a 1. Children who didn’t scored a 0. Actual self-protectiveness regarding internet
safety was only measured in the second post-test (3months after the Risk Factory visit) by means
of a pop-up. In the final post-test, respondents were asked to fill out the questionnaire on a
computer. A pop-up was developed asking respondents for their name and e-mail address.
While filling out the final questionnaire, respondents received the pop-up in which they were
asked to enter their personal information in order to enter a race for winning an iPhone. If
respondents entered their personal information, they scored a 0. If respondents did not enter
their personal information and denied the pop-up, they scored a 1.

4 Results

4.1. The effect of message repetition on predictors of self-protectiveness

With regard to the effect of risk message repetition on risk perception, self-efficacy, response effi-
cacy and social norm, hypotheses 1 was tested with an analysis of variance (ANOVA). Using Post
Hoc analysis, we more closely looked into the differences between the three conditions on time
2 (3weeks after the interventions) and subsequently on time 3 (3months after the interventions).
At time 1 (before the interventions) no significant differences between conditions were found in
risk perception (F(2, 255)¼ 1.66, n.s.), self-efficacy (F(2, 256)¼ 1.89, n.s.), response-efficacy (F(2,
257)¼ 0.08, n.s.), nor social norm (F(2, 236)¼ 1.40, n.s.), indicating that the attitudes regarding
adequate risk behaviors of all respondents were similar prior to the study. Table 3 provides an
overview with mean scores and standard deviations of all predictors of self-protectiveness

Table 3. Mean scores and standard deviations of the predictors.

Behavioral training
repetition (n¼ 71)

Behavioral training
(n¼ 90)

No information
(n¼ 104)

M SD M SD M SD

Measurement 1: post-test (time 1)
Risk perception 5.80 1.54 5.99 1.62 5.60 1.37
Self-efficacy 7.53 1.30 7.93 1.30 7.79 1.20
Response-efficacy 7.80 1.30 7.87 1.49 7.79 1.18
Social norm air aid alarm 0.42 0.86 0.25 0.61 0.27 0.54
Social norm other scenario’s 6.89 1.64 7.33 1.67 7.17 1.35

Measurement 2: 3 weeks after intervention (time 2)
Risk perception 5.87 1.32 5.75 1.54 5.66 1.35
Self-efficacy 8.00 1.08 8.31 1.24 7.95 1.22
Response-efficacy 8.36c

��
1.18 8.61c

��
1.04 7.83ab

��
1.04

Social norm air aid alarm 1.41c� 1.28 1.37c� 1.25 0.32ab
�

0.62
Social norm other scenario’s 7.59c� 1.33 7.23 1.72 6.90a� 1.29

Measurement 3: 3 months after intervention (time 3)
Risk perception 5.42 1.38 5.47 1.86 5.40 1.53
Self-efficacy 8.15 1.18 8.48 1.04 8.16 1.28
Response efficacy 8.87c

��
1.08 8.66c

��
1.12 7.95ab

��
1.06

Social norm air aid alarm 1.59bc
�

1.22 1.19ac
�

1.01 0.81ab
�

1.00
Social norm other scenario’s 7.73 c�� 1.26 7.42 1.92 6.74 a�� 1.14
��
significant at 0.01 level � significant at 0.05 level All variables were measured on a scale from 1 (low levels) till 10 (high
levels) except for social norm with regard to the air aid alarm scenario. This was measured from 0 (negative) till
3 (positive).

aSignificant difference with trained and repeated.
bSignificant difference with trained.
cSignificant difference with uninformed.
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regarding the first (post-test), second (three weeks after the Risk Factory visit) and third measure-
ment (three months after the Risk Factory visit) of all three conditions. Significant differences
between conditions will be discussed in more detail.

Time 2 – results 3weeks after the first intervention (the training) show that significant differ-
ences are found between the three conditions in level of perceived response-efficacy (F(2,
241)¼ 12.13, p< 0.01, g2¼ 0.09) and level of perceived social norm regarding the air aid alarm
scenario (F(2, 241)¼ 29.87, p< 0.01, g2¼ 0.20) as well as the other two risk scenario’s (F(2,
224)¼ 4.05, p< 0.05, g2¼ 0.04). Respondents in the behavioral training repetition condition as
well as the behavioral training condition scored significantly higher on the perceived usefulness
of risk mitigating options than respondents in the no information condition. However, between
the behavioral training repetition condition and the behavioral training condition, no differences
in response-efficacy were found. With regard to social norm, respondents in the behavioral train-
ing repetition condition and the behavioral training condition showed a significantly more posi-
tive social norm than respondents in the no information condition with regard to “calling 112”
and “internet safety”. With regard to the air aid alarm scenario, a significant difference was only
found between the behavioral training repetition condition and the control condition.

Time 3 – results 3months after the first intervention took place, as expected, similar to results
found 3weeks after the interventions. As can be seen in Table 3, significant differences are found
between the three conditions in level of perceived response-efficacy (F(2, 241)¼ 16.70, p< 0.01,
g2¼ 0.12) and level of perceived social norm regarding air aid alarm (F(2, 241)¼ 29.87,
p< 0.01, g2¼ 0.20) as well as the other risk scenario’s (F(2, 224)¼ 8.33, p< 0.01, g2¼ 0.07).
Respondents from the behavioral training repetition condition and the behavioral training condi-
tion perceived risk mitigating options as more useful than respondents who received no informa-
tion. However, no differences between the behavioral training repetition and behavioral training
condition were found. Furthermore, respondents from the behavioral training repetition condi-
tion and the behavioral training condition showed a significantly more positive social norm
towards adequate risk behavior than respondents from the no information condition. These
results were found for both the air aid alarm as well as the other two risk scenarios.
Interestingly, after 3months, the behavioral training repetition group also showed a significantly
more positive social norm towards adequate risk behavior regarding “responding to an air aid
alarm” than respondents who merely visited the Risk Factory.

The results discussed above show that message repetition leads to a significant higher
increase of perceived social norm regarding responses to an air aid alarm when compared to
providing a single risk message (only visiting the Risk Factory) or providing no information, only
partially supporting our second hypothesis. With regard to the other predictors, no significant
differences between message repetition (the behavioral training repetition condition) and provid-
ing a single risk message (only visiting the Risk Factory) were found. Significant differences
between these two conditions and the no information condition were observed.

4.2. The effect of message repetition on (actual) self-protectiveness

Our final set of hypotheses (2a and 2 b) proposed that risk message repetition will lead to a
higher short-term as well as long-term increase in intentions and actual self-protective behavior
than providing one single risk message or providing no risk message at all. Furthermore, we pro-
posed that one single risk message by means of a behavioral training will exhibit a larger short-
and long-term increase of intentions as well as actual self-protective behavior than providing no
risk message at all. Using analysis of variance (ANOVA), differences between conditions are
studied, using Post Hoc analysis to look more closely into the differences between conditions.
We will study the three risk scenarios – air aid alarm, internet safety and calling 112 - separately
for intentions and behavior. Using Repeating Measures analysis of variance, we tested the effect
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of the amount of risk messages provided on intentions as well as actual behavior over time. The
pre-test – time 1 – revealed no significant differences between the three conditions in intentions
to take self-protective actions regarding air aid alarm (F(2, 262)¼ 1.90, n.s.), internet safety (F(2,
262)¼ 2.32, n.s.), nor calling 112 (F(2, 262)¼ 2.47, n.s.). Also, no difference in actual behavior –
installing an ICE-contact on a mobile phone - was found between the three conditions (F(2,
262)¼ 1.86, n.s.).

4.2.1. Between conditions analysis for intentions
Between the three conditions, a significant difference in intentions to take self-protective behav-
ior was found at time 2 (3weeks after the interventions) with regard to the air aid alarm scenario
(F(2, 243)¼ 49,13, p< 0.01, g2¼ 0.29) and the calling 112 scenario (F(2, 230)¼ 12.37, p< 0.01,
g2¼ 0.10). For the internet safety scenario, no significant difference was found (F(2, 243)¼ 0.91,
n.s.). Post Hoc analysis revealed that respondents in the behavioral training repetition condition
(M¼ 1.79, SD¼ 1.30; M¼ 8.57, SD¼ 1.54) and the behavioral training condition (M¼ 1.77,
SD¼ 1.14; M¼ 8.29, SD¼ 2.13), scored significantly higher than the no information condition
(M¼ 0.42, SD¼ 0.73; M¼ 7.35, SD¼ 2.08) on intentions to engage in self-protective behaviors
regarding the air aid alarm and calling 112 respectively. After three months, a significant differ-
ence between the three conditions in intentions to take self-protective behaviors with regard to
the air aid alarm (F(2, 242)¼ 19.20, p< 0.01, g2¼ 0.14) still existed (Figure 1), with respondents
in the behavioral training repetition condition (M¼ 1.87, SD¼ 1.09) scoring significantly higher
than respondents in the behavioral training (M¼ 1.50, SD¼ 0.97) and no information conditions
(M¼ 0.88, SD¼ 1.03).

Furthermore, respondents in the behavioral training condition scored significantly higher than
respondents in the no information condition. After three months, the significant difference
between conditions in the calling 112 scenario disappeared (F(2, 242)¼ 4.39, n.s.), with mean
scores of the behavioral training repetition group dropping drastically (M¼ 8.11, SD¼ 1.54),

Figure 1. Mean scores intentions self-protectiveness regarding the air aid alarm scenario of all 3 conditions at time 1, 2 and 3.
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whereas mean scores of the behavioral training condition (M¼ 8.40, SD¼ 1.87), and no informa-
tion condition (M¼ 7.54, SD¼ 2.10), increased slightly (Figure 2).

4.2.2. Within-subject analysis for intentions
When the three groups are compared for the air aid alarm scenario over time using a within-sub-
ject Repeated Measures analysis, a significant effect of Time (F (2, 454)¼ 104.81, p< 0.01, g2¼
0.32), and a Time x Condition interaction (F (2, 3928)¼ 18.78, p< 0.01, g2¼ 0.14) is found, indi-
cating that both the behavioral training repetition condition and the behavioral training condi-
tion showed a significant larger long-term increase of intention to take risk mitigating behavior
than the no information condition (Figure 2). These effects were not found for both the internet
safety scenario and the calling 112 scenario, since no significant differences were found at
respectively time 3 and time 2 and 3.

4.2.3. Between conditions analysis for actual behavior
Between the three conditions, a significant difference in the installation of an ICE-contact on
their mobile phones was found after 3weeks (F(2, 215)¼ 3.61, p¼ 0.03, g2¼ 0.03) as well as
after 3months (F(2, 224)¼ 3.89, p¼ 0.02, g2¼ 0.03). Post Hoc analysis revealed that respond-
ents in the behavioral training repetition condition scored significantly higher on actual self-pro-
tectiveness on respectively time 2 and time 3 (M¼ 0.26, SD¼ 0.44; M¼ 0.23, SD¼ 0.42) than the
behavioral training condition (M¼ 0.13, SD¼ 0.33; M¼ 0.11, SD¼ 0.32) and the no information
condition (M¼ 0.10, SD¼ 0.31; M¼ 0.09, SD¼ 0.29). The behavioral training condition scored sig-
nificantly higher on actual self-protective behavior than the no information condition. With
regard to internet safety (the pop-up), no differences between the three conditions were found
in actual behavior, since 97% of all respondents showed the adequate risk behavior (F(2, 99)¼
0.11, n.s.).

Figure 2. Mean scores intentions self-protectiveness regarding “Calling 112” of all 3 conditions at time 1, 2 and 3.
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4.2.4. Within-subjects analysis for actual behavior
When comparing the three conditions over time with regard to the actual installation of an ICE-
contact on their mobile phones using a within-subject Repeated Measures analysis, a significant
effect of Time (F (2, 388)¼ 4.39, p< 0.05, g2¼ 0.02) is found. However, no Time x Condition
interaction (F (2, 3992)¼ 0.84, n.s.) was found. Results indicate that self-protective behavior
increases after the interventions with significant differences found between the three conditions.
These results remain consistent over time (Figure 3).

The results discussed above show partial support for our hypotheses, indicating that a behav-
ioral training exhibits both a larger short- and long-term increase of intentions as well as actual
self-protective behavior than providing no risk message (fully supporting hypothesis 3 b). Risk
message repetition only seems to be beneficial for actual behavior, but does not show a larger
increase in intention when compared to a single risk message by means of a behavioral training
(partially supporting hypothesis 3a).

5. Discussion

The current paper adds to the literature on self-protectiveness by testing the added value of
repetitive risk messages on (predictors of) self-protective behavior in both the short- and long-
term with a group respondents of particular interest: school children. The study shows that risk
message repetition positively influences actual self-protective behavior in both the short- and
long-term. Respondents that visited the Risk Factory and received a risk message repetition
showed a larger increase in actual self-protectiveness – installing an ICE-contact on their mobile
devices – than respondents merely visiting the Risk Factory and respondents receiving no infor-
mation at all. Furthermore, a significant larger increase in intentions to take self-protective
actions with regard to air aid alarm was observed among the respondents receiving a risk mes-
sage repetition when compared to respondents receiving a single risk message or receiving no
risk message at all in the long-term. These results indicate that when preparing citizens for a

Figure 3. Mean scores actual self-protective behavior regarding ICE-installation of all 3 conditions at time 1, 2 and 3.

12 M. KIEVIK ET AL.



disaster or crisis by means of risk communication, one way of enhancing levels of self-protective-
ness in the long-term is by means of risk message repetition. These results are especially relevant
since – in terms of disaster preparedness - the self-protective behaviors of individuals should be
consistent over time in order to be able to behave adequately in times of crisis and disasters
(Shi and Smith 2016). Repeating risk messages over time might therefore be key in effective dis-
aster preparedness. These results are novel, since a limited amount of studies is available on the
predictive value of risk message repetition on self-protectiveness. Previous studies on the effect
of risk message repetition showed that repeating risk messages did not increase the self-protect-
iveness of citizens (Lu, Xie, and Liu 2015; Shi and Smith 2016), to our knowledge, the current
study is one of the first studies providing evidence that risk message repetition might be benefi-
cial when trying to increase actual self-protectiveness over time. We speculate that this might be
due to the active form of risk communication used in our study, whereas for instance the study
conducted by Shi and Smith (2016) used a passive form of risk communication. The current
study shows that active ways of communicating risks – with the behavioral training at the Risk
Factory as an example – lead to higher levels of risk perception, self-efficacy, response-efficacy,
social norm as well as self-protectiveness than standard-passive-techniques of risk communica-
tion or providing no information at all. To our knowledge, this is one of the first studies doing
so. The standard-passive forms of risk communication without practicing risk mitigating options,
do not optimally increase (predictors of) self-protectiveness. So, using active forms of risk com-
munication might be one of the keys to risk communication success.

Contrary to our expectations, risk message repetition did not add to the effect of behavioral
training when focusing on the predictors of self-protectiveness. No significantly larger increase in
risk perception, self-efficacy and response-efficacy was observed when compared to respondents
merely visiting the Risk Factory. Only for social norm, a larger increase was found within the
behavioral training repetition group on the long-term when compared to the behavioral training
and no information conditions. Furthermore, results show that risk message repetition only leads
to an increase of (intentions to take) self-protective actions with regard to the air aid alarm scen-
ario and Calling 112. For internet safety, neither a short- nor long-term effect of message repeti-
tion on self-protectiveness was found. These differences between risk scenarios might be due to
the way in which we measured self-protective behavior regarding internet safety. In the second
post-test, respondents were asked to fill out the questionnaire on a computer. A pop-up was
developed asking respondents for their name and e-mail address. While filling out the final ques-
tionnaire, respondents received the pop-up in which they were asked to enter their personal
information in order to enter a race for winning an iPhone. This measurement of actual behavior
might have been too obvious, encouraging all respondents to show the adequate risk behavior
and denying the pop-up. Less transparent ways of measuring actual behavior therefore seems
advisable for future research.

This study was conducted in the Risk Factory – a state-of-the-art safety education center in
which children (age 9–13) experience real-life-risks first hand and learn how to deal with danger-
ous situations. We chose primary school children as our population because only few studies
have included this specific population while children are increasingly vulnerable to modern day
risks (Schwebel and McClure 2010). Although a meta-analysis shows that age does not affect the
processing of risk messages (Witte and Allen 2000) and the current results are promising, more
research is needed in order to be able to generalize results over different populations and to
gain additional insight in enhancing self-protectiveness of children as a specific population.
Secondly, since results on the effect of repeating risk messages was inconsistent between the dif-
ferent risk scenarios, more research is needed in order to see whether the type of risk is of
importance when determining the risk communication method used to communicate about a
certain risk or threat. Finally, this is one of the first studies aiming at testing the effect of risk
message repetition on long-term self-protectiveness. Although our results are promising indicat-
ing that risk message repetition might be beneficial in enhancing self-protective behavior, the
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predictive value of risk message repetition as an addition to single active risk messages was not
as apparent for all variables measured. Furthermore, our results are not entirely in line with other
recent studies on the effect of risk message repetition (Lu, Xie, and Liu 2015; Shi and Smith
2016), stressing the importance of further research on the effect of repeating risk messages on
long-term self-protectiveness of citizens.

This study provides new insights in the way risk communication can serve as a means to
increase the resilience of the population regarding safety risks, stressing the importance of new
and novel ways to communicate with citizens about risks. Although governmental institutions
often still rely upon a passive, one-way approach in communicating risks aimed at enhancing
risk awareness, the current study provides some first and important evidence for the effective-
ness of a more active, two-way approach in risk communication repeating risk messages aimed
at enhancing self-protectiveness in the long-term. This approach will increase citizens’ perception
of the feasibility (self-efficacy) and usefulness (response-efficacy) of self-protective behaviors and
subsequently lead to better risk and disaster preparedness of individuals. With regard to the spe-
cific target group of school children one potentially fruitful area for application of scientific
knowledge into a program for self-protective behavior would concern the risk of school shoot-
ings (Jonson 2017). At the same time, the time-consuming nature of the interventions studied in
this research may be more difficult to apply to large-scale risk communication in larger geo-
graphical areas.

6. Conclusions

The results provide novel insights into the keys to risk communication success aiming at enhanc-
ing citizens’ self-protectiveness regarding safety risks. First, the results indicate that citizens who
receive multiple similar risk messages are more willing to engage in risk mitigating behavior
immediately after receiving these messages. These self-protective behaviors prove to be consist-
ent over time. When trying to increase the resilience of the population and making sure that citi-
zens are able to behave adequately in times of crisis or disaster, repeating risk messages might
be key. This stresses the need to incorporate risk message repetition in current risk communica-
tion campaigns. Second, the results of the current study suggest that active ways of communi-
cating about risks in which risk mitigating behavior is actively practiced, might be beneficial
when trying to increase (predictors of) self-protectiveness. This stresses the need for novel risk
communication campaigns repeating risk messages that are developed to actively prepare citi-
zens for crises or disasters in order to increase the populations’ resilience.
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