
Koehler et al. BMC Public Health          (2022) 22:595  
https://doi.org/10.1186/s12889-022-12918-2

RESEARCH

Change of risk behaviour in young people – 
the effectiveness of the trauma prevention 
programme P.A.R.T.Y. considering the effect 
of fear appeals and cognitive processes
Michael Koehler1*†, Thomas Brockamp2*†, Sebastian Bamberg3 and Tina Gehlert4 

Abstract 

Background: The purpose of the present study was to examine the effectiveness of the injury awareness and 
prevention programme P.A.R.T.Y. (Prevent Alcohol and Risk-Related Trauma in Youth) in Germany. On a designated P.A 
R.T.Y. day, school classes spend a day in a trauma hospital experiencing the various wards through which a seriously 
injured person goes. A further goal of the study was to reveal indications of the programme’s mechanism of action by 
testing theory-based impact models of fear appeals and cognitive beliefs.

Methods: In a quasi-experimental longitudinal study with three measurement times the participants of 19 P.A.R.T.Y. 
days (n = 330), as well as pupils who did not attend the programme (n = 244), were interviewed with a standardised 
questionnaire. They reported risk behaviour, feelings of threat and cognitive beliefs about road traffic. The data were 
analysed using a meta-analytical approach to estimate an average effect size across the different P.A.R.T.Y. days. Path 
models were used to identify possible mechanisms of action.

Results: For most of the parameters, small positive effects could be proven immediately after the P.A.R.T.Y. interven-
tion. However, after four to 5 months only one statistically significant effect was found. Using path analytical models, 
important predictors for behavioural changes (e.g. self-efficacy) could be identified. But for these predictors no or only 
short-term effects were observed in the meta-analysis.

Conclusions: Fear appeals as used primarily in the P.A.R.T.Y. programme appear to cause behavioural changes only 
to a limited extent and only in the short-term, especially if the strengthening of psychosocial resources is not given 
sufficient consideration. The participants must also cognitively process the experiences in the hospital. Accordingly, 
consideration should be given to how the P.A.R.T.Y. program could be adapted to complement the fear appeal with 
cognitive components.

Keywords: P.A.R.T.Y. program, Risk behaviour, Prevention, Youth, Fear appeals, Cognitive beliefs

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Injuries are the most common cause of death among 
teenagers and young adults worldwide. Road traffic acci-
dents are a significant factor for the high incidence of 
injuries [1, 2]. Preventing risk-taking behaviour could 
substantially reduce the risk of unintentional injuries 
and their fatal consequences [3]. Frequent risk-taking 
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behaviour among young drivers include, but are not lim-
ited to driving under influence of alcohol [4, 5], speeding 
[6, 7] or distraction, especially by using a mobile phone 
[8, 9]. In order to address this problem, there are numer-
ous behavioural prevention interventions. This tend to 
deploy psycho-educative approaches. Often no state-
ments can be made about the effectiveness of these meas-
ures, as there are no studies available. Existing evaluation 
studies indicate that many of these educational programs 
show little or no effects on behaviour change, especially 
in adolescents and young adults [10–13]. Many of them 
use dissuasive or frightening content, which is supposed 
to change the behaviour of adolescents and young adults 
in the future [13, 14].

The prevention programme P.A.R.T.Y. (Prevent Alco-
hol and Risk Related Trauma in Youth) is another 
example of such an intervention. It is a one-day injury 
awareness and prevention program for youth. A school 
class spends a day in a trauma centre and experiences 
the various wards of a seriously injured patient. The 
P.A.R.T.Y. programme was developed in Canada and 
has been carried out there for more than 30 years. The 
programme development and implementation was moti-
vated by the fact that injuries are the leading cause of 
death in young people and that most of these injuries are 
predictable as well as preventable [15].

Hence, it was also introduced in many other countries, 
such as Australia, New Zealand and the United States. 
The German Society for Traumatology and the Acad-
emy of Traumatology GmbH have adapted the concept to 
German standards. Since 2012, it has been implemented 
in over 40 trauma centres in Germany. The objective of 
the programme is to change the behaviour of young peo-
ple by illustrating the negative consequences of traffic 
accidents. It is intended to increase awareness for serious 
consequences of risk behaviour and aims to reduce acci-
dental injuries and deaths in this age group. It is based on 
learning by means of real people’s experiences through 
vividness and emotions [15].

Initially, the participants receive two half-hour lectures, 
each on the topics of trauma and prevention, usually held 
by a trauma surgeon (trauma) and a police officer (pre-
vention). Afterwards, the pupils pass through the indi-
vidual wards that a severely injured patient is likely to go 
through. These are the ambulance, the emergency ambu-
lance/trauma room, the intensive care unit and the nor-
mal ward. A so-called P.A.R.T.Y. guide – a hospital staff 
from the medical or nursing service – accompanies the 
pupils. The participants get an idea of how a seriously 
injured patient is cared for in each ward. If possible, they 
can talk to the patients there. Afterwards, the partici-
pants visit physiotherapy and see how tedious and diffi-
cult rehabilitation can be after a serious injury. Finally, 

there is a 20-min talk with a former seriously injured 
patient. The P.A.R.T.Y. day ends with a joint reflection on 
the day.

Previous evaluation studies find short-term programme 
effects (1–2 weeks after implementation) on knowledge 
and attitudes [16–21] as well as medium-term effects 
(6–12 months after implementation) on self-reported 
risk behaviour [19, 21, 22]. Furthermore, there seem to 
be long-term effects (up to 44 months after implementa-
tion) on traffic offences, injuries and deaths [23, 24]. The 
study designs used in these previous evaluation studies 
range from simple pre-post-test designs to quasi-exper-
imental pre-post-test designs controlling the influence 
on possible group differences e.g. by using propensity 
scores. However, the most studies use rather simple study 
designs. In the majority of studies, simple before/after 
comparisons without a control group were used (e.g. [18, 
19]). Furthermore, positive changes reported are mostly 
based on measuring the percentage of more “correct” or 
“better” responses after P.A.R.T.Y. compared to the time 
before the intervention. Therefore, it is unclear to what 
extent the participants’ behaviour was actually reached. It 
must be considered that the described limitations of the 
deployed study designs used reduce the internal validity 
of the findings. The controlled studies are also limited, 
as they are, for example, by retrospective [22], not ran-
domized, but matched control groups [23], or the target 
group consisting exclusively of adolescents who have 
committed criminal offenses [24]. There is no study using 
a randomized control trial design. Furthermore, most 
studies are outcome evaluations measuring the effects 
after the programme. There is no study investigating the 
supposed effect mechanisms of the programme, namely 
fear appeal. These design components should be consid-
ered in the present study to get more precise informa-
tion about the effectiveness and effect mechanisms of the 
P.A.R.T.Y. programme.

The contents of P.A.R.T.Y. indicate that the programme 
attempts to change the behaviour of young people, par-
ticularly through fear appeals. Whereas most practi-
tioners seem to judge fear appeals as very effective for 
changing behaviour, researchers are more sceptical. 
This scepticism seems appropriate, because after all, 
some meta-analyses support this attitude [25, 26]. How-
ever, even within the scientific community, one does not 
always seem to be so critical of the behavioural impact 
of fear appeals. Thus, Kok et al. discuss and criticise the 
often-false conviction regarding the effect of fear appeals 
on behaviour and the way in which they are dealt with 
in politics but also in science [27]. They argue that self-
efficacy in particular needs to be taken into account. That 
holds true for the implementation but also for the scien-
tific evaluation of the effectiveness of health promotion 
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interventions based on fear appeals. Perceived threat 
through fear appeals only leads to the desired behav-
iour together with high self-efficacy (see also [28]). They 
argue based on findings from studies on the effective-
ness of scary pictures on cigarette packets and do not 
consider the positive effects in these studies convincing, 
since these studies did not take into account the extent 
of self-efficacy [27]. Numerous comments were written in 
response within a very short time period [29–35]. These 
papers criticize Kok and colleagues for taking a one-
sided view of the existing literature and for providing evi-
dence that fear appeals may well have a bearing on health 
behaviour change. To pour oil on troubled water, the ini-
tiators (originally [36]) of this debate tried to find a con-
sensus in a further contribution, how to work together on 
how to deal with fear appeal in science to achieve the goal 
of designing effective behaviour change interventions 
[37]. In the end, they promote working together to iden-
tify the strongest determinants of a desirable behaviour 
and the most effective methods to change them as well as 
ways to apply those methods in the light of health com-
munication constraints.

The debate presented thus shows that the effectiveness 
of fear appeals may depend on certain framework con-
ditions and circumstances [29]. Finally and importantly, 
the complexity of the interaction of different factors that 
determine behaviour must be taken into account. Risk 
perception or disgust alone may not be sufficient to bring 
about successful change [37].

Therefore, the first objective of this study was to deter-
mine the effectiveness of the fear appeals-based P.A.R.T.Y. 
programme in Germany for changing risk behaviour in 
traffic. The second objective was to investigate the impact 
mechanism by which the behaviour change is supposed 
to be achieved. Neither the original programme descrip-
tion nor the previous evaluation studies provide a the-
ory-based impact model that describes the process of 
behaviour change. Especially the effect of fear appeal is 
of interest, as participants of the programme are sup-
posed to be convinced by negative consequences of traf-
fic accidents.

Determining P.A.R.T.Y. programme’s potential impact 
mechanisms
So far, there is no programme theory that explains the 
intended process of behaviour change underlying the 
P.A.R.T.Y. programme. However, a well-formulated the-
ory is necessary to understand the effectiveness of a pre-
vention programme and to further improve it [28]. From 
the programme itself it is evident, that fear appeal plays 
a role. The scientific debate around fear appeal reveals 
that effectiveness of fear appeals might depend on cer-
tain framework conditions and circumstances. Therefore, 

cognitive factors were considered that might act within 
the programme and interact with fear appeal. The follow-
ing theoretical models were considered.

Fear appeals and threat feelings
Fear appeals aim at motivating people to omit disap-
proved behaviour or to show other approved behaviour 
by conveying negative or painful consequences of this 
disapproved behaviour [38]. In road safety campaigns, 
fear appeals, which often combine haunting stories and 
shocking pictures or films, are used because they encour-
age people to focus their attention on otherwise boring 
or unattractive topics (e.g. wearing a bicycle helmet).

Despite intensive research on the effectiveness of 
fear appeals over the last few decades, the presented 
debate shows that messages intended to generate emo-
tions such as feelings of fear and threat are not easy to 
handle. Findings suggest that fear appeals can activate 
opposing mechanisms, resulting in an inconsistent pic-
ture of the effectiveness of fear appeals [38–41]. Witte 
describes these mechanisms in the Extended Parallel 
Processing Model [38]. It is based on Leventhal’s Parallel 
Response Model [42] and Roger’s Protection Motivation 
Theory [39]. It is a frequently used model for studying 
and explaining the effect of fear appeals on behaviour. 
The model describes how the interaction of perceived 
threat and perceived efficacy of controlling the threat can 
result in different behavioural decisions. In a first evalu-
ation process the extent to which a person perceives the 
fear appeal as a threat determines whether a feeling of 
fear occurs at all or no reaction is to be expected. Only 
if the message is perceived as a serious threat, it trig-
gers fear, which in turn leads to an impulse to act. In 
this second process, a person’s confidence in being able 
to actively counter the threat actively, determines the 
nature of the action itself. Thus, the fear of a perceived 
threat can trigger adaptive behaviour only when the per-
ceived expectation of effectiveness is high. In this case, 
the model predicts self-protective actions to control the 
threat, e.g. reducing risk-taking behaviour. However, if 
the level of effectiveness is perceived to be low, maladap-
tive behaviour occurs. Those defensive reactions are not 
aimed at reacting to the threat, but to control the fear 
itself. Then the negative feelings of fear, anxiety or inse-
curity can evoke psychological defence mechanisms and 
reactance. These defence mechanisms can counteract the 
intended effect of the message [38] and can take various 
forms, such as denial (“That’s not true!”), ridicule (“That’s 
absurd!”), neutralization (“That won’t happen to me!”) 
or minimization (“That’s all terribly exaggerated!”). They 
reduce the perceived fear and ensure that the message is 
not taken seriously [41].
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Attitude, social norms and perceived behaviour control – 
the theory of planned behaviour
Within the P.A.R.T.Y. programme information about 
types of injury, their consequences or care processes 
are conveyed to the participants. This information may 
also change the participant’s behaviour. The Theory of 
Planned Behaviour (TBP) developed by Ajzen describes 
how cognitive beliefs and the change thereof can influ-
ence behaviour [43]. This theory is well established and 
often applied in the context of traffic behaviour (e.g. 
[44–46]). According to the theory of planned behav-
iour, rational decision-making processes explain human 
behaviour. Actual behaviour is determined by its inten-
tion to carry out the behaviour. Intention is in turn 
determined by three components: the attitude towards 
this behaviour, the subjective norm and perceived 
behavioural control towards this behaviour. Attitude 
results from previous positive and negative experi-
ences with the behaviour (behavioural beliefs). Subjec-
tive norm describes the perceived pressure to comply 
with the expectation from relevant others (normative 
beliefs) concerning the certain behaviour. Norms play 
a special role here, since the P.A.R.T.Y. programme is 
a group intervention for an entire school class. Each 
participant learns in one way or another how his/her 
classmates think about risk-taking behaviour, what they 
think is wrong or right, or what they consider to be 
appropriate or desired behaviour in this context. These 
so-called social norms influence behaviour as well [47]. 
Perceived behavioural control represents the perceived 
scope of action, i.e. how easy or difficult a person finds 
it to show a certain behaviour. It is influenced by vari-
ous factors and conditions (control beliefs). Perceived 
behavioural control is a key factor, as it not only influ-
ences behaviour indirectly via the intention but also 
directly [43].

Methods
Study area
P.A.R.T.Y. is a setting-based prevention approach to 
reach young people in a part of their living environment, 
namely the school. The program itself is implemented in 
clinics. Thus, the evaluation study had to be conducted in 
collaboration with schools and clinics. Furthermore, this 
is a group-based intervention, since the pupils participate 
in P.A.R.T.Y. together with their classmates. Therefore, 
they are considered as members of a cluster (the class) 
rather than individuals. In the school year 2016/17, a 
total of 19 P.A.R.T.Y. days were included in cooperation 
with seven trauma centres and twelve schools in five Ger-
man federal states (Baden-Württemberg, Bavaria, Lower 
Saxony, Northrhine-Westphalia and Saxony).

Study design and data collection
A quasi-experimental study was conducted with three 
measurement times. Nineteen P.A.R.T.Y. days were exam-
ined in seven different trauma centres. Twelve schools 
took part with 19 intervention classes. Eleven parallel 
classes served as a control group. A random allocation 
of classes to an intervention and a control group was 
intended, but only possible in one school. Likewise, not 
every school was able to provide a control class. There-
fore, there was a simple one-group pre-post-test design 
without control group for eight of the 19 P.A.R.T.Y. days. 
These differences in the design were accounted for in the 
analysis.

The surveys were carried out consistently in the class-
rooms of the participating classes. The questionnaires 
were usually handed out personally by project staff and 
then collected again after completing. In this way a high 
response rate was ensured and the loss of completed 
questionnaires (e.g. by post) was prevented. In some 
cases, the survey was carried out by teachers if requested 
by the school for organizational reasons. The baseline 
survey (T0) took place immediately before the P.A.R.T.Y. 
intervention, usually the day before the intervention. The 
post survey (T1) was usually conducted 1 day after each 
P.A.R.T.Y. intervention. For the follow-up (T2), partici-
pants completed the questionnaire four to 5 months after 
the P.A.R.T.Y intervention. All methods were approved by 
an Ethics Committee and performed in accordance with 
relevant guidelines and regulations. An informed consent 
was obtained from a parent and/or legal guardian.

Measurements
The questionnaire contained scales measuring the 
effects of the P.A.R.T.Y. programme, namely self-
reported behaviour in traffic. Following the Generic 
Error Model System [48–53], items were developed that 
reflect the three behaviour scales “protective behav-
iour”, “violations” and “dangerous play”. Due to consid-
erations of an empathic approach of action, a further 
behavioural scale was constructed to measure “prosocial 
behaviour” in road traffic. Furthermore, the question-
naire contained scales representing the assumed impact 
mechanisms of behaviour change described above. 
These included behavioural intention as a major deter-
minant, but also items about perceived fear, severity 
and susceptibility towards traffic injuries (fear appeals 
approach), attitude, self-efficacy and social norms (The-
ory of Planned Behaviour). Each item was measured on a 
five-point-rating-scale.

The questionnaire was extensively pretested and 
revised. Table 1 shows the final number of items, internal 
consistencies, mean values and standard deviations for 
each scale at the three measurement scales. Most scales 
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show acceptable (α > .70) to good (α > .80) cronbach’s 
alpha values. Insufficient internal consistencies (α < .60) 
were measured for the two scales “prosocial behaviour” 
and “self-efficacy” for the baseline survey (T0). They 
could have been increased with more items per scale. 
However, the overall length of the questionnaire was 
restricted in order not to overburden the pupils.

Participants
In total 799 pupils took part, 574 of them at all three 
measurement points. The sample characteristics 
are shown in Table  2. Just over half of them (57.5%) 
belonged to the intervention group (school classes 
participating in the P.A.R.T.Y.) the other half to the 
control group. Nearly half of them were male with no 
differences between intervention and control group. 

The average age of the participants was 15.5 years 
(SD = 0.8). The significant difference in age is because 
in two schools, classes at higher grade participated in 
the PARTY programme, but there was no respective 
control group. A mean value comparison without these 
particular schools did not show a significant age differ-
ence. More than two-fifths of the pupils described their 
place of residence as a village. Slightly more than one 
fifth said they lived in a medium-sized or small town, 
the remaining 11% in a large city. The average value of 
the self-reported willingness to take risks was about 3.0 
(SD = 1.0), with 1 corresponding to “not at all willing to 
take risks” and seven to “a very high willingness to take 
risks”. Apart from age, there were no significant differ-
ences in socio-demographic characteristics between 
the intervention and control groups.

Table 1 Scales, internal consistencies, means and standard deviations at the 3 survey points

α= cronbach’s alpha, M Mean value, SD Standard Deviation

Scale Number of 
items

T0 T1 T2

α M (SD) α M (SD) α M (SD)

Prosocial Behaviour 3 0.51 4.01 (0.79) 0.65 4.04 (0.81) 0.61 4.00 (0.80)

Violations 3 0.65 1.49 (0.75) 0.74 1.55 (0.80) 0.72 1.51 (0.76)

Dangerous Play 4 0.75 1.81 (1.01) 0.77 1.83 (0.96) 0.74 1.81 (0.98)

Protective Behaviour 3 0.78 4.32 (1.03) 0.81 4.28 (1.00) 0.80 4.23 (1.03)

Intention 3 0.85 3.98 (0.85) 0.89 4.05 (0.89) 0.85 4.00 (0.83)

Attitude 3 0.76 4.49 (0.63) 0.80 4.52 (0.64) 0.82 4.48 (0.66)

Self-efficacy 3 0.58 3.96 (0.71) 0.65 3.92 (0.76) 0.60 3.88 (0.72)

Descriptive Norm 2 0.79 3.67 (0.86) 0.86 3.80 (0.88) 0.84 3.76 (0.86)

Injunctive Norm 2 0.72 4.26 (0.82) 0.77 4.25 (0.81) 0.77 4.23 (0.79)

Fear 2 0.72 2.60 (1.10) 0.81 2.80 (1.15) 0.75 2.67 (1.10)

Perceived Severity 2 0.66 4.00 (0.85) 0.79 4.33 (0.88) 0.74 4.30 (0.81)

Perceived Susceptibility 2 0.79 2.29 (0.94) 0.82 2.32 (0.93) 0.82 2.31 (0.91)

Table 2 Sample characteristics by intervention and control group at baseline (T0)

M Mean, SD Standard Deviation; **p < .01

Characteristic Total P.A.R.T.Y. Control Test value

Sample (% [N]) 100 (574) 57.5 (330) 42.5 (244) /

Sex % (% [N])
Male
Female

49.5 (284)
50.5 (290)

49.1 (162)
50.9 (168)

50.0 (122)
50.0 (122)

χ2 = 0.05

Age (M [SD]) 15.5 (0.8) 15.6 (1.0) 15.4 (0.7) t = −2.93**

Residence (% [N])
 Village
 Small town
 Medium sized town
 Large town

43.7 (249)
23.3 (133)
21.6 (123)
11.4 (65)

45.5 (150)
23.3 (77)
20.6 (68)
10.6 (35)

41.3 (99)
23.3 (56)
22.9 (55)
12.5 (30)

χ2 = 1.34

Willingness to take risk (M [SD])
(1 = not at all; 7 = very high)

2.92 (.99) 2.93 (1.04) 2.91 (.92) t = −.30
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Data analyses
To determine the effectiveness of the intervention the 
data analysis was supposed to calculate the average effect 
size for the intervention groups compared to the control 
groups. By doing this, two characteristics of the study 
needed to be taken into account.

First, the data obtained from the participants are not 
independent because they participated as school classes 
(clusters). The same applies to the participants of the 
control group. Consequently, the statistical dependency 
caused by analysing clustered data has to be taken into 
account. Otherwise, the standard error of the calculated 
effect sizes is biased. Second, the P.A.R.T.Y. days took 
place in different clinics and were therefore not a stand-
ardized intervention. The implementation of the inter-
vention in the daily hospital procedures, different persons 
involved in the programme as well as the characteristics 
of the participating classes are components, which pro-
duce an unavoidable heterogeneity of the P.A.R.T.Y. days 
between the clinics, but also partly within the same clin-
ics. Therefore, based on the data, there is in fact a 19-fold 
study replication of the P.A.R.T.Y. intervention, which 
is always similar in structure, although locally differing. 
Thus, an average effect size includes different implemen-
tation contexts, which in turn generate further variance.

Therefore, a meta-analytical approach was chosen, 
where each P.A.R.T.Y. day was regarded as an inter-
vention in its own right. That is, we estimated for each 
included P.A.R.T.Y. day its own effect size and calculated 
the average effect size across all 19 individual P.A.R.T.Y. 
days by means of a meta-analysis. This overall mean effect 
size represents the average of the true effects within the 
sample. This approach allows for handling the expected 
variability of effect sizes and the uncertainty of estimates 
(confidence intervals) appropriately. It also allows for tak-
ing the different sample sizes and study designs of each 
P.A.R.T.Y. day into account.

In a first step, we began by carrying out descriptive 
analyses: For each of the 19 P.A.R.T.Y. days, mean value 
differences and their standard deviations for intervention 
and control group were calculated between the baseline 
and post-intervention survey as well as between base-
line and the follow-up survey. From the descriptive data, 
the effect size Hedges’ g was calculated for each meas-
uring instrument and each P.A.R.T.Y. day according to 
Borenstein et al. [54]. Statistically, the effect strength has 
the same meaning regardless of the differences in study 
designs of each P.A.R.T.Y. day evaluation. Afterwards, 
a meta-analytical synthesis based on a random effects 
model (also according to Borenstein et al. [54]) was per-
formed for each construct assessed in the questionnaire.

In further analyses, the Mplus computer programme 
was used for estimating path models. These models 

describe possible relations between the scales explain-
ing the impact of P.A.R.T.Y. on pupils’ self-reported 
behaviour. It follows the potential impact mechanisms 
introduced in chapter  2. Therefore, four models were 
estimated and compared. To reduce the complexity of 
the models we reduced the four dependent behavioural 
measurements to two constructs: approved behaviour 
(prosocial behaviour and protective behaviour) and dis-
approved behaviour (violations and dangerous play). 
Independent path models for both study waves were esti-
mated instead of conducting cross-legged panel analy-
sis to reduce complexity. The models include dependent 
mean differences of many variables at once, including 
the influence of participation in P.A.R.T.Y. as a dummy 
variable.

Results
The effectiveness of the P.A.R.T.Y. intervention
By transferring the effect sizes into forest plots the vari-
ation of the single effect sizes became apparent, con-
firming the choice of our analysis strategy. For example, 
in Fig.  1 the effect sizes of prosocial behaviour change 
from baseline (T0) to post intervention (T1) range from 
−.77 (P.A.R.T.Y. day No.8) to +.56 (P.A.R.T.Y. day No.9). 
Negative values mean a positive change in the scale, as 
the mean value of the post intervention (T1) was sub-
tracted from the mean value of the baseline (T0). This 
applies to all scales, except those with a negative conno-
tation (violations and dangerous play). For these meas-
ures, a negative result represents a negative change. The 
magnitudes of the effect sizes are interpreted, following 
Cohen [55]: 0.2 to 0.4 = small effect, 0.5 to 0.7 = medium 
effect and > 0.8 = large effect. For the change of “prosocial 
behaviour” between T0 baseline and T1 post intervention 
wave the random effects model across all 19 P.A.R.T.Y. 
interventions show a statistically, however small, aver-
age effect size of g = − 0.14 (95%CI = − 0.27 – 0.00). This 
indicates a small increase in prosocial behaviours after 
participating in the P.A.R.T.Y. programme day at T1.

Table  3 shows the mean effect sizes calculated for all 
model constructs in the same way as reported for proso-
cial behaviour in Fig. 1 by comparing the T0 baseline and 
T1 post intervention data as well as the T0 baseline and 
T2 follow up data. Overall, there were statistically signif-
icant but small effect sizes for the T0-T1 change in the 
constructs prosocial behaviour and protective behaviour. 
There are no statistically significant effect sizes for dis-
approved behaviour violations and dangerous play. Fur-
thermore, there are small, statistically significant mean 
effect sizes for a number of potential determinants of 
impact, such as intention, descriptive norm, perceived 
severity etc. A medium effect size could only be identi-
fied for the perceived severity  (ESmean = −.61). Thus, the 
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P.A.R.T.Y. intervention most strongly affects pupils’ per-
ception of the severity of accident injuries. It is noticeable 
that P.A.R.T.Y. obviously has no effect on cognitive pro-
cesses like behavioural attitude and self-efficacy respec-
tive behaviour control. Likewise, P.A.R.T.Y. seemed to 
affect the perception of which behaviours one’s peers are 
typically performing (descriptive norm), but not of which 
behaviours are approved or disapproved by these peers 
(injunctive norm).

However, comparing the T0 baseline data with the T2 
follow-up data – collected four to 5 months after the 
P.A.R.T.Y. days – there is only one statistical mean differ-
ence remaining. Only the perceived severity of accident 
injuries still shows a small positive effect in the long term 
 (ESmean = −.37).

The evaluation of impact models to explain behaviour 
change
In the short term, the meta-analysis proves small, statis-
tically significant effects of the P.A.R.T.Y. programme on 
self-reported approved behaviour (prosocial and protec-
tive) and behavioural intentions. In the medium term, 
however, only one of the effects remains significant. 
Hence, the aim of the following path models was to iden-
tify possible explanations for the effects that occurred in 
the short term but did not last.

The correlation matrices of the mean scale values at all 
three survey points are presented in the Supplementary 
Tables  1, 2 and 3. With few exceptions, almost all vari-
ables correlated significantly with each other - depend-
ing on the alignment - either positively or negatively 
as expected. In these cross-sectional associations, it 
becomes clear that cognitive variables such as attitude, 
norms and self-efficacy correlate more strongly with 
behaviour and behavioural intention than the emotional 
ones.

The influence of fear appeals
Based on the mean differences between the T0 and T1, 
respective T2 path models were estimated. Figure  2 

Fig. 1 Meta-analytical result (forest plots) using the example of “prosocial behaviour” between the first (T0) and second (T1) measurement time

Table 3 Meta-analytical results of the behaviour dimensions and 
their potential determinants for both survey periods

T0-T1 = 1st survey period; T0-T2 = 2nd survey period; * = p < .05; ** = p < .01; n. 
s. = not significant

Measurements Mean Effect Size 
 (ESmean)

T0-T1 T0-T2

Behaviour
Dimensions

Prosocial Behaviour −0.14* n.s.

Violations n.s. n.s.

Dangerous Play n.s. n.s.

Protective Behaviour −0.20** n.s.

Determinants Intention −0.23** n.s.

Attitude n.s. n.s.

Self-efficacy n.s. n.s.

Descriptive Norm −0.24** n.s.

Injunctive Norm n.s. n.s.

Fear/Threat −0.20** n.s.

Perceived Severity −0.61** −0.37**
Perceived Susceptibility −0.12* n.s.
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shows the path model for the threat-related variables, its 
relation to whether or not pupils attend the intervention 
and self-reported behaviour. Following Witte’s Extended 
Parallel Process Model [38], the model assumes that per-
ceived threat and self-efficacy both influence behaviour. 
The subjectively perceived extent of the threat, together 
with a person’s confidence in his or her ability to coun-
ter this threat actively, determines behaviour. Therefore, 
perceived severity and susceptibility of accidents were 
modelled as predictors of the feeling of threat in road 
traffic. The threat as well as the self-efficacy were mod-
elled as determinants of behavioural intention. The bold 
arrows show the effect of participating in the P.A.R.T.Y. 
programme.

As Fig.  2 shows, the data cannot confirm that an 
increased perception of the severity and susceptibility 
also increased the feeling of threat (β = .05 and β = .04). 
However, the perceived severity of accidents has a direct 
effect on the mean change of behavioural intention and 
self-efficacy, i.e. an increased severity determines an 
increased self-efficacy and intention toward the behav-
iour. The results of the path analysis confirm the theoreti-
cal expectation that self-efficacy is a significant predictor 
of behavioural intention (ß = .33), which confirms the 
role of self-efficacy as a central target construct. Over-
all, the variables included in the model, together with the 
intervention effect of the P.A.R.T.Y. attendance, explain 

23% of the variance of the change in intention, 4, and 8% 
of the change in self-reported behaviour.

It is noticeable that not in all cases the statistical inter-
vention effects of P.A.R.T.Y. in the path models corre-
spond to the meta-analytical results presented above. 
For example, the path model (Fig.  1) shows an effect of 
P.A.R.T.Y. attendance on perceived severity of ß = .26, 
which corresponds to an effect size of about g = .65. That 
is somewhat larger than in the meta-analytical findings 
(g = .61). One possible factor could be suppressor effects 
in multivariate analyses (e.g. [56]) which make an asso-
ciation between two variables stronger if the impact of 
third variables is controlled.

The model for the T0-T2 period showed a similar pic-
ture (Fig.  3), even with a direct effect of the perceived 
severity level on positive behaviour (β = .16). Self-efficacy 
is again the most important predictor for the behavioural 
intention (β = .39). The two model fits are acceptable, but 
only when taking into account the direct impact paths of 
the perceived severity on intention and behaviour. Here 
the variance explanation of the dependent variables lies 
between 7 and 17%.

In summary, the results show that the intervention 
does not directly increase feelings of threat. However, 
P.A.R.T.Y. obviously affected a theoretical determinant of 
the threat, namely the perceived severity whose change 
is directly related to a change in approved behaviour. 

Fig. 2 Path model of threat-related characteristics for the first survey period (T0-T1)
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Nevertheless, in turn it does not increase a person’s con-
fidence in his or her ability to counter this threat actively 
(self-efficacy). This already provides one possible expla-
nation for why the P.A.R.T.Y. does not have the intended 
effects on behaviour.

The importance of the TPB constructs
Figure  4 shows the results of a path model testing the 
structural relations postulated by Ajzen’s theory of 
planned behaviour [43]. The theory states that attitude, 
subjective norm and self-efficacy determine the behav-
ioural intention, which in turn predicts behaviour. The 
correlation matrixes show that self-efficacy, attitude and 
subjective norm correlate as expected (see Supplemen-
tary Tables  1, 2 and 3). Similarly, in Fig.  3 higher mean 
difference in all three variables also predict a positive 
change in behavioural intention. This means the more 
self-efficacy, attitude and subjective norm of adhering to 
traffic rules increases from T0 to T1, the more increased 
the intention to adhere will be in the same period. 
Together with the effect of participating in P.A.R.T.Y., 
the three predictors explained 23% of the variance of 
the change in intention. The strongest influence was 
found for self-efficacy (β = .30; p < .001). The intention in 
turn affected approved behaviour, but not disapproved 
behaviour. Conversely, the direct effect of self-efficacy 

on behaviour assumed in theory can only be proven for 
disapproved behaviour. The theoretically assumed model 
does not fit the data well. In order to achieve a better 
model fit, the direct relation between subjective norm 
and disapproved behaviour was added to the model even 
though it is not included in the theory.

The data of the second survey period T0-T2 reflect the 
Theory of Planned Behaviour somewhat better (Fig. 5). 
This model describes the effect of the programme four 
to 5 months later. The rather good model fit shows 
that the data fit the assumed effect paths. An observed 
positive mean difference in the behavioural intention 
predicts an even stronger expression of both behav-
ioural criteria. This means that an increased intention 
to follow traffic rules from T0 to T2 is accompanied by 
less self-reported disapproved and more self-reported 
approved behaviour in traffic. The importance of self-
efficacy for the behavioural intention is also apparent 
here. The more the students are convinced that it is not 
a problem for them to follow traffic rules, the higher 
is their intention to carry out this behaviour. Whether 
or not pupils participated on the intervention did not 
influence self-reported behaviour. This confirms the 
results of the meta-analysis. Furthermore, in the path 
model there are no significant relationships to self-effi-
cacy, attitude, subjective norm or intention. This means 

Fig. 3 Path model of threat-related characteristics for the second survey period (T0-T2)
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Fig. 4 Path model of cognitive beliefs related characteristics (TPB) for the first survey period (T0-T1)

Fig. 5 Path model of cognitive beliefs related characteristics (TPB) for the second survey period (T0-T2)
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that the P.A.R.T.Y. programme does not have a lasting 
effect on the mechanisms of action according to the 
Theory of Planned Behaviour.

In both models, the measured changes in the pre-
dictors from the Theory of Planned Behaviour can 
explain more than 20% of the variance of the change in 
intention.

Discussion
The aim of the present study was to evaluate the effec-
tiveness of the P.A.R.T.Y. programme in Germany. The 
main results can be summarized as follows:

• Immediately after the intervention, small positive 
effects could be shown for most of the parameters. 
These effects could not be observed in the medium 
term and especially not for self-reported behaviour.

• Both in the short and medium term, the results 
showed a significant effect only on the threat-related 
characteristic perceived severity of accidental inju-
ries.

• In the path analyses, the predictive influence of cog-
nitive beliefs in particularly on a change in behav-
ioural intention could be confirmed, such as self-
efficacy or social norms. However, the P.A.R.T.Y. 
programme had no or only short-term effects on 
these factors.

Despite the worldwide dissemination of the P.A.R.T.Y. 
programme, there are only few methodologically sound 
studies about its effectiveness and no study investigating 
the impact mechanism by which the behaviour change 
is supposed to be achieved. Even though the findings 
of the international evaluation studies are difficult to 
compare due to different methodology, this P.A.R.T.Y. 
evaluation study showed similar results with regard to 
behaviour-related outcomes. We found small effects for 
self-reported behaviour immediate after the P.A.R.T.Y. 
intervention. This is in line with studies whose study 
period was rather short and lasted at most up to 1 month 
after the intervention [19, 21, 22]. We did not find long-
term behavioural effects which is in line with the find-
ings of Barnes and MacGregor [36]. There were also no 
changes in behaviour 12 months after the intervention. 
In contrast Wheeler and Mackelson (2009) found effects 
on self-reported behaviours such as cell phone use while 
driving or speeding 12 and 24 months after program 
implementation [22].

In contrast to the lack of efficacy with regard to attitude 
in the present study, some studies report at least short-
term effects [17, 18, 57]. On the other hand, Barnes and 

MacGregor (2010) found no change in attitudes toward 
risk behaviours after 1 year in their study [36].

Whether international P.A.R.T.Y. program versions 
achieve a change in other behavioural determinants like 
social norms or self-efficacy remains unclear, as these 
factors has not been included in previous effectiveness 
studies.

Our results show that it seems unlikely that the 
P.A.R.T.Y. intervention programme in its current form will 
achieve its goal of reducing the risk behaviour of young 
people in traffic. An important reason for this seems to be 
that the assumptions on which the programme is based 
are insufficient, namely that young people can be moti-
vated to change risky behaviour by strong emotions such 
as fear. Fear appeals may arouse the interest and attention 
of young people as a kind of “door opener” but without 
strengthening psychosocial beliefs namely self-efficacy, 
they seem to be more a “flash in the pan”. Thus, the 
PARTY program seems to be classified in a series of edu-
cational measures to change behaviour, which produce 
short-term effects, but for which no behaviour-related 
effects can be proven in the long term [10, 12, 13].

Following the debate on fear appeals mentioned at the 
beginning of this paper, the models of the threat com-
ponents nevertheless showed that perceived severity 
is able to influence self-efficacy, behavioural intention 
and even behaviour. Thus small, short-term effects can 
be achieved by communicating fear appeals. But the 
conditions for this should be further researched. Fur-
thermore, according to Witte [38], in combination with 
the increased perception of severity the reported low 
self-efficacy may even lead to undesired behavioural 
strategies such as defaming the threat. The results sup-
port the suggestion of Kok et  al. [27] that self-efficacy 
must be taken into account as a central component in 
the successful long-term application of fear appeals 
for behaviour change. That indicates a more complex 
impact model of P.A.R.T.Y. in which cognitive beliefs 
such as self-efficacy and social norms seem to play an 
important role. For a long-term change in behaviour, the 
experiences in the clinic must obviously be processed 
cognitively. For example, they need to derive options 
of actions for themselves and strengthen their belief, so 
that they can avoid or reduce risky behaviour. To make 
the program more effective the previously assumed 
mechanisms of action should be revised and/or replaced 
by a theory-based program model. This program model 
should contain essential psychological components to 
achieve a change in the behaviour of young people. It 
should also be the basis for the systematic revision and 
further development of the P.A.R.T.Y. programme.



Page 12 of 14Koehler et al. BMC Public Health          (2022) 22:595 

Practical implications
The results indicate that there needs to be elements 
in the programme to strengthen the cognitive beliefs 
in young people of avoiding risk behaviour in traf-
fic. According to Bandura [58], a lasting belief in self-
efficacy results from gaining positive experiences after 
successfully overcoming problems and with persistent, 
determined effort. Experience in dealing with problems 
provides the necessary tools for self-efficacy: accurate 
cognitive assessment of the degree of difficulty, stamina 
and self-regulation (self-motivation, self-soothing, etc.). 
For example, during the P.A.R.T.Y. programme, stu-
dents could be confronted with challenges in role-plays 
in which they have to recognize dangerous situations in 
traffic as well as learn and apply concrete measures to 
cope with these situations.

The social norms approach (e.g. 59) could be used to 
influence descriptive norms regarding risk behaviour in 
the peer group. The approach is based on scientific evi-
dence that suggests that students often overestimate the 
substance consumption of their peers. This overestima-
tion can lead to an increase in their own consumption 
[59, 60]. This describes the misjudgement of a situation 
by believing that the majority accepts certain norms 
or behaviours when the majority secretly rejects them. 
Interventions based on the social norms approach can 
present the actual norm and correct the misjudgement of 
peer consumption and in turn change one’s own behav-
iour. The P.A.R.T.Y. programme focuses on deviations 
from the social norm and their consequences, such as 
traffic rule violations and resulting accidents and inju-
ries. This may lead to the false impression of young peo-
ple that traffic rule violations are the norm in their peer 
group. According to the social norm approach, this belief 
can be changed by making transparent to the young peo-
ple that the silent majority of their peer group actually 
adheres to rules.

Limitations
We used a meta-analysis based on a random effects 
model to control the sources of variance within and 
between the classes or clinics that participated in the 
study. However, this method does not control bias at the 
beginning of data collection, namely in the selection of 
study units. The data are only based on a quasi-experi-
ment, which means the school classes have been chosen 
by the schools for both intervention and control group. 
Preferably, the classes in all schools would have been 
assigned randomly to either the control or the interven-
tion group (so called cluster-randomized study design). 
As this was only possible in one school, the equivalence 

of control and treatment conditions before the interven-
tion could not be fully ensured as indicated by statisti-
cally significant age differences between school classes 
before the intervention.

The reliability of some of the measurement scales is 
rather low, especially the reliability of the self-efficacy 
scale. Since the reliability of measuring instruments 
depends not least on the number of items used to 
measure a construct, there is often a conflict between 
reliability (i.e. number of item) and feasibility (over-
all length) of the questionnaire in intervention studies. 
The questionnaire could not exceed a certain length to 
be acceptable for students and schools. Therefore, we 
had to limit the number of items used to measure each 
construct. Because of the lack of an explicit programme 
theory, we needed to include a broad set of constructs 
from different theoretical models. That left only few 
items per construct. For self-efficacy, for example, there 
are various dimensions discussed in the literature [58]. 
The low reliability of the self-efficacy scale probably 
reflects the fact, that the few items in the questionnaire 
did not tap all subdimensions of self-efficacy. Neverthe-
less, the results concerning the role and importance of 
self-efficacy are unambiguous.

Conclusions
Summarising the results from this study the follow-
ing main conclusions can be drawn. Apparently, com-
municating threat alone is not sufficient to achieve 
a lasting change in self-reported traffic-related risk 
behaviour. In addition, it needs elements to change 
cognitive beliefs as well. In the short term, such ele-
ments should be developed in a theory-based manner. 
Most promising for behaviour change are elements 
enhancing self-efficacy or eliciting descriptive social 
norm. Cognitive processing could be facilitated with 
elements carried before and after the actual P.A.R.T.Y. 
day at schools, e.g. preparation material, refresher 
courses. An explicit programme theory should be 
developed and tested that could guide the revision 
of the programme. Meta-analytical procedures have 
proven to be appropriate for programme evaluations 
where differences across implementations are typical 
for the programme rather than an indication of inad-
equate implementation. There are randomized study 
designs and statistical procedures available not only on 
an individual level but for clusters (e.g. school classes). 
They allow for less biased effects, which gives a better 
picture of the effects and underlying impact mecha-
nism of programme interventions.
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