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KEY WORDS  Abstract:

Background: Road traffic collisions (RTC) remain a major problem especially among young road
users. Injury prevention measures and licensing systems have increasingly been developed to
Prevention counteract some of the negative effects of RTCs in youth. The Prevent Alcohol and Risk Related
PARTY program Trauma in Youth (P.A.R.T.Y.) program is an injury prevention program that promotes prevention
through reality education. In this study, the impact of the program on different sociodemographic
Trauma subgroups of school students was analyzed. The aim was to find out which subgroups were
Youth influenced the most and how improvements to the program can be made.
Methods: Evaluation was performed in a pre-post-intervention setting by means of a
standardized questionnaire. The questionnaire contained three different sections with a total of
22 questions to identify students’ responses regarding risk-behavior and risk-assessment.
Evaluation was done at two different points on the same day (pre- and post- intervention). Data
were analyzed with a focus on gender, age, residential area and level of education. Cronbach’s
alpha was used to check all questions for reliability. Data were analyzed using the t-test and the
Wilcoxon signed-rank test with significance defined as p less than 0.05.
Results: The study sample contains 193 students (range 14-17 years of age, 44% male). Female
students show better results regarding risk-behavior and risk-awareness. The same applies to
students of a higher educational level. And students > 16 years showed significantly better results
in all three sections compared to younger students.
Conclusions: Morbidity and mortality due to RTCs is a major problem in the group of young
road users. Especially male road users between 14 and 17 years of age with a low educational
level are at high risk to sustain road traffic injuries. Our results show that the P.A.R.T.Y. program
has a stronger effect on young female students. Additionally, a significant effect was measured
on students > 16 years of age and on students with a higher educational level. Prevention
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Introduction

Y

and morbidity in road traffic collisions (RTC).'-3 Alt-
hough the child injury death rate is much lower among

oung road users continue to be the most vulner-
able group with a high incidence of mortality

children from developed countries, injuries are still a
major cause of death, accounting for about 40% of all
child deaths.** Road traffic injuries alone are the lead-
ing cause of death among 15 to 19-year-olds and the
second leading cause among 10 to 14-year-olds.®” In
most regions of the world the problem of road traffic
injuries is still increasing. However, RTCs not only affect
the current low- and middle-income countries but also
the industrialized regions in Europe and North America.?
Each year, nearly 30,700 people die due to RTCs in
Europe and approximately every two hours a person
dies during RTCs in Germany.8 The causes are largely
known. Some of the reasons for most injuries are speed-
ing, alcohol abuse and overestimation.?¢10 But lack of
experience, life-style, and group pressure also figure
prominently .11.12

Injury prevention programs and licensing systems
have increasingly been developed to counteract some
of the negative effects of RTCs in youth. A lot of injury
prevention strategies and methods have been set up to
enlighten young road users about the consequences of
trauma. Especially educational measures, community
based measures as well as legislative measures were
set up to reduce injuries in the young population.'34

Educational measures are known to reduce injury rates

in the short term.'314 The P.AR.T.Y. program (Prevent
Alcohol and Risk Related Trauma in Youth) is an educa-
tional measure with a focus on young road users. It is a
1-day in-hospital injury awareness and prevention pro-
gram for youth aged 14 years and older. The program
provides information about trauma and its consequences
and it may enable students to recognize potential inju-
ry-producing situations, make prevention-oriented
choices and adopt behaviors that minimize unnecessary
risk. Students spend about six hours of a single day in a
trauma unit. The academic and nursing staffs of these
trauma centers are specially trained in teaching the
participants. The program starts with an interactive
presentation held by a trauma surgeon who explains
trauma and the way a severely injured patient is res-
cued and treated. Next, a session is presented by a
local police officer, outlining risk-taking behaviors and
possible consequences of bad choices, e.g. drug or al-
cohol use, no helmet use. Each presentation and discus-
sion lasts about 20-30 minutes. After a break, students
are divided into small groups and begin tours of the
paramedic services, Emergency Department (ED), Inten-
sive Care Unit (ICU), trauma ward and physiotherapy
unit. The students are encouraged to touch and feel real
equipment at mock bed spaces and to ask questions
during the visit to the intensive care unit and trauma
wards. The students are given the opportunity to meet
and talk to injured survivors about their injuries and the
choices that led to the experience of trauma .'5 (Figure
1)

The program is a component of the growing
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Figure 1: Structure of the P.A.R.T.Y. prevention program. Students start at the lecture room and finish the day with a talk to an injury survivor.
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community effort to reduce traumatic intentional and
unintentional injury and death in youth, resulting from
alcohol, drug, and risk-related crashes and
incidents.'®'7 There is evidence that this program can
positively influence the behavior of young road users to
reduce road traffic collisions and the severity of inju-
ries.’® Banfield and colleagues published a 10-year
retrospective analysis of the effectiveness of the pro-
gram. P.A.R.T.Y. participants were matched with subjects
having the same age, gender, residential area, and
initial year in database, who did not attend the pro-
gram. There were fewer traumatic injuries in the study
group than in the control group. This difference was
stronger in females. They concluded that the P.A.R.T.Y.
program effectively reduced the incidence of traumatic
injuries among its participants .'” In 2012 Ho and col-
leagues published a retrospective cohort study including
3659 juvenile justice offenders. In a before and after
survey of 225 participants, a significant proportion of
them stated that they were more receptive to modifying
their risk-taking behavior. The incidence of subsequent
traffic or violence-related offences was significantly
lower for those who had attended the program com-
pared to those who had not. They concluded that partic-
ipating in an injury education program involving real-
life trauma scenarios was associated with a reduced
subsequent risk of committing violence- or traffic-related
offences, injuries, and death for juvenile justice offend-
ers.'® On the whole, an injury prevention measure needs
to address several topics. The abuse of drugs and alco-
hol as well as the use of cell-phones and the benefit of
using a helmet need to be discussed and knowledge
about these topics needs to be mediated.!9-22

However, the impact of injury prevention measures
on young road users has not been well understood and
long-term results are missing. To positively influence the
behavior of young road users and to guide injury pre-
vention measures, it is mandatory to analyze sociodem-
ographic factors (i.e., gender, age, educational level)
and to examine drivers” behavior to influence the high
number of mortality and morbidity in RTCs.2 It is known
that gender has been considered in relation to risky
driving behavior in young drivers and it has been found
that, in terms of risky behavior in road traffic, men are
more willing to take risks than women.?425 Yagil et al.
reported that the rate of men’s involvement in fatal
road collisions is twice as high as women’s.2® Further-
more, age is another negative predictor of risky driving
behavior. It has been well established by studies and
databases from various countries that young novice
drivers are more frequently involved in traffic collisions

than drivers in other age groups.':*237 In addition to
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these factors, the level of education also plays an influ-
ential role. There are noticeable differences in the social
and socioeconomic distribution of RTCs, as measured in
terms of either mortality or morbidity.27-2° Recent re-
views show that the bulk of evidence accumulated so far
strongly suggests that the risk of being injured is highest
among people in less privileged socioeconomic groups
or living in less privileged areas.28-30

In this study, the P.A.R.T.Y. program was used to
evaluate the influence on different sociodemographic
factors: gender, age, residential area and level of edu-
cation. A pre-post study design was used to describe
the results of the first 2 years of evaluation of the
P.A.R.T.Y. program in a Level-1-Trauma hospital in
Germany. The results of the presented study can be
used to optimize the prevention measure. The program
should target road traffic users with a high risk of injury.
In addition, improvements can be done to the program,
to better address road users that are less strong affect-
ed by the program so far.

Methods

Questionnaire development

The starting point for our questionnaire development
draws from statistical data of the area of North Rhine
Westphalia (2010) on young road users aged between
13 and 20 years who were injured and killed in RTCs. In
a next step, we examined how these RTCs are related
to the use of specific means of transportation. Most of
the collisions occurred in car use, followed by bicycle,
moped or motorcycle use and as pedestrians. Looking
only at our target group of the 14 to 17-year-olds, the
proportion of RTCs in the context of passengers in a car
is significantly lower and the contexts of bicycle and
motorbike use account for about 60% of this target
group. Due to this, the risk-behavior and risk-awareness
of pedestrians, cyclists and users of motorized two-
wheelers was identified.

In the field of traffic safety research, the generic er-
ror model system (GEMS) is a frequently employed ap-
proach.?’ The GEMS distinguishes two basic categories
of risk behaviors - 'errors' and 'violations', each of which
is determined by different psychological mechanisms
and therefore requires different interventions. ‘Errors’
are unintentional deviations from safe practices and
reflect inadequate capabilities (e.g., due to inexperi-
ence) or unfavorable temporary conditions (e.g., fa-
tigue). "Violations’, on the other hand, are deliberate
deviations from safe practices (e.g., consciously crossing
a red traffic light) that reflect a person’s behavioral
motivation (e.g., the desire to save time). The GEMS is
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also used to analyze risk-behavior among young peo-
ple.3233 In addition to the distinction of “errors’ and
“injuries”, Elliot et al. infroduced the distinction between
three other types of risk indicators: 'dangerous play’,
'lack of protective behavior' and 'unsafe crossing'.3?
Based on these theoretical considerations, a series of
standardized questions for the recording of risk-
behavior and risk-awareness of young road users, such
as pedestrians, cyclists and motorized two-wheel users
have been established and aided by the development

of our questionnaire.

Questionnaire measures

The questionnaire contains three sections with differ-
ent types of questions (in total 22 questions) to evaluate
the students’ interpretation of risk-behavior and risk-
awareness depending on different sociodemographic

factors.

Section 1: Risk-behavior items

The pre-questionnaire included ten questions: Have
you driven your car/ motorbike after drinking alcohol
or taking drugs? Have you been given a lift by someone
who had consumed alcohol or taken drugs? Do you
wear a seatbelt when driving a car? Do you wear a
helmet when you drive a motorbike/ moped? Do you
fasten your helmet's chinstrap when you drive a motor-
bike/ moped? Do you wear a helmet when you ride a
bicycle? Do you wear a helmet when you go rollerblad-
ing or skateboarding? Do you make calls on your mo-
bile phone when driving/ cycling? Do you often listen to
music through headphones when driving/ cycling? Do
you observe the speed limit2 Participants could choose
from the following responses based on a five-point
scale: “always; frequently; sometimes; rarely or never”.
When evaluating question one, answers were only con-

sidered for those students who had a driver's license.

Section 2: Risk-awareness items

The second section included seven questions. Which
of the following situations would you consider to be
high-risk/ dangerous? Jumping into a lake without
knowing how deep the water is? Riding as a passenger
in the boot of a car? Cycling without a helmet? Overtak-
ing a car on a mountain road or a bend? Speeding,
Skydiving, Drunk-driving? Participants could choose from
the following responses: “strongly agree; somewhat

agree; somewhat disagree or strongly disagree”.
Section 3: Belief/opinion items

The third section included five questions about what

students think about themselves in various situations and
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about how they would react in different situations. |
generally consider myself to be a “safety-loving” per-
son. | try to avoid dangerous/risky situations. | some-
times take a risk instead of weighing up a situation. In
the past 30 days, | have done things that some people
would consider to be dangerous. Having fun while also
being aware of my health/safety and that of other
people is important to me. Possible responses: “yes,
completely true; somewhat true; not really true and no,
not at all true”. Questionnaires were written in German
language. The post-questionnaire was linguistically
adapted and aimed at actions in the future.

Data collection

All schools were selected by a random principle in
the City of Cologne, Germany. Only students of classes
9 to 11 (age 14 to 17) were included, due to the fact
that students between 14 and 17 years of age start
driving cars (e.g. accompanying driving) and motorbikes
and students under the age of 14 were too young to
participate. Finally, comprehensive schools and second-
ary modern schools (comprehensive schools offer a
higher educational level than secondary modern schools)
were randomly selected to participate in the program.

Before participating, a consent form was signed by
the parents of the students. Medical staff was trained to
help with data collection. A pre-questionnaire was ex-
plained and handed out by our medical staff after the
students arrived at the hospital and before attending
the program. The post-questionnaire was filled out at
the end of the same day. Students who were absent on
the day of data collection or students who did not have
written consent from their parents to participate in the
evaluation were excluded from the pre-and post-
evaluation. We also removed results of driving-related
items of participants who were too young to have a
driver’s license. The evaluation was carried out to see
whether the responses to individual questions from each
section showed statistical differences between the pre-

and post-evaluation forms.

Data analysis

A total of four sociodemographic factors (subgroups)
were compared: gender (female versus male), age
(€15 years of age versus =16 years of age), residen-
tial area (< 20.000 residents versus >20.001 residents)
and type of school (comprehensive school versus sec-
ondary modern school).

For data analysis, we did not present the result of
each single question. We rather combined the results of
each set of questions after testing all questions for reli-
ability using Cronbach’s alpha. We found Cronbach’s
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alpha between 0.67 and 0.83 (Table 1). A sufficiently
good reliability is achieved when Cronbach’s alpha is
about 0.7. Therefore, we got one meaningful result for
each section that allows comparison in each subgroup.

Descriptive statistics were reported as means (1SD)
for continuous measures and proportions (%) for cate-
gorical measures. We analyzed data using paired t-test
and since the data are not normally distributed, the
results of the t-tests were ensured by the Wilcoxon
signed-rank test. Because this analysis was exploratory,
we did not undertake any adjustment for tests that we
conducted. All tests for significance were at the 5%
significance level. Statistical analyses were performed
with SPSS (Statistical Package for the Social Sciences
Version 22).

Characteristics of the participants

A total of 193 students aged between 14-17 years
(mean: 15.9) were included into our study. They attend-
ed the program between 2011 and 2013. 44% were
male students. 49.7% live in a medium-sized or large
town (= 20.000 residents). 56.5% are students of a

comprehensive school.

Results

Results by gender

Our data show significant differences in the pre-post
analysis in both groups (male and female). Male stu-
dents show changes regarding risk-behavior (Section 1:
pre: 2.31, SD: 0.64 vs. post: 2.14, SD: 0.68; p=.008). In
the female group, we found significant changes in all
three sections. Female students show better results re-
garding risk-behavior and risk-awareness. (Section 1:
pre: 2.21, SD: 0.70 vs. post: 2.08, SD: 0.68; p= .037;
Section 2: pre: 1.88, SD: 0.44 vs. post: 1.73, SD: 0.54;
p<.001). (Table 2)

Results by age

When separating all students in two age groups
(£15-year-old and >16-year-old students), we found
significant changes in responding regarding all three
sections in the group of the > 16-year-old students
(Section 1: pre: 2.30, SD: 0.66 vs. post: 2.08, SD: 0.65;
p= .007; Section 2: pre: 2.02, SD: 0.48 vs. post: 1.91,
SD: 0.54; p.001). The younger participants (<15-year-
old) only show significant changes in section 2 (risk-

Table 1: Cronbach’s alpha for all three sections pre- and post-evaluation.

Sections Cronbach’s Alpha
1st section pre 0.67
1st section post 0.77
2nd section pre 0.70
2nd section post 0.73
3rd section pre 0.82
3rd section post 0.83

Table 2: Results by gender.

Male students

Pre Post

(Mean/ SD) (Mean/ SD)

ltems of the 1st section 2.31 2.14
(1 = no risk-behavior; 5 = risk-behavior) (0.64) (0.68)
ltems of the 2nd section

2.21 2.13
(1= risk-taking activities; 4= no risk-taking (0.52) (0.42)
activities)
ltems of the 3rd section 2.57 2.53
(1=not venturesome; 4=venturesome) (0.74) (0.73)
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t-test

p=.008

p=.120

p=.513

Mean (+ SD) t-test

2.25 (0.67)

p=.006
2.10 (0.68)
2.00 (0.50)

p<.001
1.87 (0.53)
2.32 (0.74)

p=.004
2.19 (0.76)

Female students

Pre Post

Wilcoxon-test t-test Wilcoxon-test

(Mean/ SD) (Mean/ SD)
=.009  2.21(0.70) 2.08 =.083 =.037
p=. ° b (0.68) pP=. pP=.
=.206 1.88(0.44) 1.73 <.001 <.001
pP=. 5 5 (0.54) p<. p<.
=509 2.17(0.71) 1-99 =.002 =.001
p=. ° b (0.70) p=. p=.
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awareness). Interestingly, results of the pre-tests show
that the younger students (<15-year-old) respond a bit
more in the direction of a correct behavior and assess
some situations as even more risky than the older stu-
dents do. (Table 3)

Results by residential area

In the group of the students of a village or small
town, results show significant changes regarding risk-
behavior and risk-awareness. Compared to students
who live in medium-sized or large cities, we found sig-
nificant changes regarding risk-awareness and in sec-
tion 3. (Table 4)

Results by level of education

For students of comprehensive schools, we found sig-
nificant changes in all sections with better results after
attending the program (Section 1: pre: 2.13, SD: 0.62
vs. post: 1.95, SD: 0.64; p= <.001; Section 2: pre:
1.96, SD: 0.49 vs. post: 1.75, SD: 0.48; p<.001). In the
group of secondary modern school students, we only

found significant changes in section 3. (Table 5)

Table 3: Results by age.

< 15 years

Pre Post
(Mean/ SD)  (Mean/ SD)

Items of the 1st section

217 2.13

(1 = no risk-behavior; p=.469
(0.70) (0.72)

5 = risk-behavior)

Items of the 2nd section
1.97 1.81

(1= risk-taking activities; p=.007
(0.52) (0.51)

4= no risk-taking activities)

Items of the 3rd section
2.12 2.06

(1=not venturesome; p=.467
(0.66) (0.70)

4=venturesome)

Table 4: Results by residence.

village or small town

Pre Post
(Mean/ SD)  (Mean/ SD)

t-test

ltems of the 1st section

2.21 2.08
(1 = no risk-behavior; (0.63) (0.66) p=.023
5 = risk-behavior)
Items of the 2nd section . 182
(1= risk-taking activities; (0.51) (0.54) p=.001
4= no risk-taking activities)
Items of the 3rd section e 214
(1=not venturesome; (0.73) (0.78) p=.104

4=venturesome)
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Discussion

The present work analyzed the impact of an injury
awareness program on young students regarding dif-
ferent sociodemographic factors. Measuring the impact
of any kind of prevention measure is difficult, due to
various unpredictable side effects. However, it is imper-
ative to understand how a prevention measure works
and to find out how several subgroups are influenced
by the measure. It is known that male road users are at
a higher risk than female road users for sustaining a
road traffic injury and there is also an impact regarding
the level of education.?4

The presented data show differences in all sub-
groups (gender, age, residential area and type of
school). Looking at the pre-test, we found females being
slightly more aware of the right behavior in road traffic
and of what kind of situations should be considered high
risk/ dangerous. Furthermore, after attending the pro-
gram they show better results compared to the male
students. There is evidence that female road users more
often show a protective behavior. They are less involved

in alcohol-related crashes and speeding-related crashes

2 16 years

Pre Post

Wilcoxon-test t-test Wilcoxon-test

(Mean/ SD)  (Mean/ SD)

=312 230 208 =.007 =.001
P (0.66) 065 P
=.005 202 191 =.005 =.001
P (0.48) (0.54) P P
=519 244 227 =.001 <.001
P (0.77) 078 =

medium-sized or large city

Pre Post

Wilcoxon-test t-test Wilcoxon-test

(Mean/ SD) (Mean/ SD)

p=.011 2.29 (0.73) 2.13(0.70) p=.099 p=.049

p<.001 2.03 (0.48) 1.95(0.51) p=.051 p=.045

p=.031 2.42 (0.76) 2.26(0.73) p=.012 p=.015
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Table 5: Results by level of education.

Comprehensive school (high level of education) S

Pre Post
(Mean/ SD) (Mean/ SD)

t-test

ltems of the 1st section

i) = i i ta 2.13(0.62) 1.95(0.64) p=.001

5 = risk-behavior)

ltems of the 2nd section

(1= risk-taking activities; 1.96 (0.49) 1.75(0.48)  p<.001

4= no risk-taking activities)

ltems of the 3rd section

(1=not venturesome; 2.22(073) 2.13(0.75) p=.054

4=venturesome)

than male road users.3 It is also known that male road
users are at a higher risk to sustain more severe injuries
by cars and other motor vehicles.3¢ The P.A.R.T.Y. pro-
gram seems to have a greater impact on female stu-
dents than it does on male students. As male road users
represent a large risk group, it is important that preven-
tive measures address this group in particular in order
to reduce RTCs and their consequences.

While looking at different age groups, the younger
group shows better results in the pre-tests, but compar-
ing the pre- and post-questionnaires, the group of >16-
year-old students show significant results in all three
sections. The effect on the young group seems not as
strong as the effect on the older group of students.
Nevertheless, results of other studies show that in chil-
dren, the right behavior regarding road safety (e.g.
wearing helmets) decreases with increasing age. Chil-
dren tend to wear helmets more often than adolescents.
The rate of helmet use in children is higher if their par-
ents also wear helmets.3”:38 Even before attending the
prevention measure, it seems that younger students are
more aware of the right behavior and of certain risky
situations. But we measured a stronger effect on the
older group of students in the pre-post comparison. This
is of interest since students do their driver’s license for
motorbikes at the age of 16 and count as a high-risk
group in road traffic.

During our evaluation, we focused on participants of
two different school types. One group of students of a
comprehensive school and one group of students of a
secondary modern school. We found the P.ARR.T.Y. pro-
gram to have a higher impact on students of a compre-
hensive school regarding both risk-awareness and risk-
behavior. In our study, comprehensive school students
are of a higher educational level compared to students

of the secondary modern school. Multiple studies show a
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dary dern school (low level of education)

Pre Post

Wilcoxon-test t-test Wilcoxon-test

(Mean/ SD) (Mean/ SD)

p<.001 2.46 (0.73) 2.38(0.66) p=.519 p=.841
p<.001 2.08 (0.51) 2.09(0.56) p=.851 p=.722
p=.013 2.49 (0.75) 2.30(0.77) p=.030 p=.033

direct correlation between educational level and mor-
bidity and mortality during RTCs. Low socioeconomic
and educational level has been shown to increase the
risk of fatal or non-fatal traffic injuries.??-4! Hence, it is
important to reach students of low socioeconomic and
educational levels in order to influence their understand-
ing and knowledge of risk-behavior and risk-awareness.
Data were also analyzed regarding different resi-
dential areas. Students from villages or small towns and
others from medium-sized or large cities participated.
We did not find strong differences regarding risk-
behavior or risk-awareness between these two groups.
The present pilot study has certain limitations as it
relies on a simple pre-post design. It is a single center
evaluation, as we only focused on one major trauma
center and not on different centers across the country.
No long-term results are available. However, a pro-
spective and multicenter evaluation of the program
might help to improve the setting of the program to
better focus on the high-risk group of young road users.

Conclusions

Morbidity and mortality due to RTCs is a major problem
in the group of young road users. Especially male road
users between 14 and 17 years of age with a low edu-
cational level are at high risk to sustain road traffic
injuries. We set up an injury prevention program to
analyze the effect on risk-behavior and risk-awareness
of different subgroups of young students. Our results
show that the P.A.R.T.Y. program has a stronger effect
on young female students compared to male students.
Additionally, a significant effect was measured on stu-
dents >16 years of age and on students with a higher
educational level. Prevention measures need to be eval-

vated and further improved in order to address espe-
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cially the high-risk group of young, male road users with
a lower educational status.

Acknowledgements:

The authors thank the participating staff members of
Cologne-Merheim-Medical-Center for their collabora-
tion.

TB contributed to study design, acquisition and inter-
pretation of data, recording of paper and analyzing
data. MK provided statistical advice on study design.

statistical advice on study design. PK, MC, BB and US
contributed to analysis and interpretation of data and
revision of the article. All authors read and approved
the final manuscript for publication.

Funding: None.

Competing Interest: The authors declare that they have
no competing interests.

Ethics approval: Approved by the Ethic committee of
the University Witten/ Herdecke. Reference Number:
09/ 2014. Member: RA Prof. Dr. med. P. W. Gaidzik.

PK, MC, BB and US conceived of the study, provided

References

. Gore FM Bloem PJ, Patton GC, Ferguson J, Joseph V, Coffey C, et al. Global burden of disease in young people aged 10 — 24 years: a systematic
analysis. Lancet. 2011 Jun 18;377(9783):2093-102.

L

Patton GC, Coffey C, Sawyer SM, Viner RM, Haller DM, Bose K, et al. Global patterns of mortality in young people: a systematic analysis of popu-
lation health data. Lancet. 2009 Sep 12;374(9693):881-92.

Toroyan T. Global status report on road safety. Inj Prev. 2009 Aug;15(4):286.

. Krug EG, Sharma GK, Lozano R. Commentaries the Global Burden of Injuries. Am J Public Health. 2000 Apr;90(4):523-6.

[C I N

. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global and regional mortality from 235 causes of death for 20 age groups

in 1990 and 2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet. 2012 Dec 15;380(9859):2095-128.

6. Upperman JS, Burd R, Cox C, Ehrlich P, Mooney D, Groner JI. Pediatric applied trauma research network: a call to action. J Trauma. 2010
Nov;69(5):1304-7.

7.Tracy ET, Englum BR, Barbas AS, Foley C, Rice HE, Shapiro ML. Pediatric injury patterns by year of age. J Pediatr Surg. 2013 Jun;48(6):1384-8.

8. Federal Office of Statistics. Federal Office of Statistics Traffic accidents. 2015:11, 34-56.

9. Nantulya VM, Reich MR. The neglected epidemic: road traffic injuries in developing countries. BMJ. 2002 May 11;324(7346):1139-41.

10. Peclet MH, Newman KD, Eichelberger MR, Gotschall CS, Guzzetta PC, Anderson KD, et al. Patterns of injury in children. Journal of Pediatric Sur-
gery. 1990 Jan; 25(1), 85-91.

11. Doherty ST, Andrey JC, MacGregor C. The situational risks of young drivers: the influence of passengers, time of day and day of week on acci-
dent rates. Accid Anal Prev. 1998 Jan;30(1):45-52.

12. Gregersen NP, Berg HY. Lifestyle and accidents among young drivers. Accid Anal Prev. 1994 Jun;26(3):297-303.

13. Munro J, Coleman P, Nicholl J, Harper R, Kent G, Wild D. Can we prevent accidental injury to adolescents? A systematic review of the evidence.
Inj Prev. 1995 Dec;1(4):249-55.

14. Jones NE, Pieper CF, Robertson LS. The effect of legal drinking age on fatal injuries of adolescents and young adults. Am J Public Health. 1992
January; 82(1): 112-115.

15. McDowall, A. Prevent Alcohol and Risk Related Trauma in Youth - Perth 2011. Rep. Sunnybrooks HSC Toronto. 2011; 3—-14.

16. Cherpitel CJ, Borges GL, Wilcox HC. Acute alcohol use and suicidal behavior: a review of the literature. Alcohol Clin Exp Res. 2004 May;28(5
Suppl):18S-28S

17. Banfield JM, Gomez M, Kiss A, Redelmeier DA, Brenneman F. Effectiveness of the P.A.R.T.Y. (Prevent Alcohol and Risk-related Trauma in Youth)
program in preventing traumatic injuries: a 10-year analysis. J Trauma. 2011 Mar;70(3):732-5.

18. Ho KM, Litton E, Geelhoed E, Gope M, Burrell M, Coribel J, et al. Effect of an injury awareness education program on risk-taking behaviors and
injuries in juvenile justice offenders: a retrospective cohort study. PLoS One. 2012;7(2):e31776.

19. Howat P, Sleet D, Elder R, Maycock B. Preventing alcohol-related traffic injury: a health promotion approach. Traffic Inj Prev. 2004 Sep;5(3):208-
19

20. Llerena LE, Aronow KV, Macleod J, Bard M, Salzman S, Greene W, et al. An evidence-based review: distracted driver. J Trauma Acute Care
Surg. 2015 Jan;78(1):147-52.

21. Gliklich E, Guo R, Bergmark RW. Texting while driving: A study of 1211 U.S. adults with the Distracted Driving Survey. Prev Med Rep. 2016 Sep

7:4:486-9

Journal homepage: http:// www.jivresearch.org J Inj Violence Res. 2018 Jan; 10(1): 25-33. doi: 10.5249/ jivr.v10i1.952


http://www.jivresearch.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Global+patterns+of+mortality+in+young+people%3A+a+systematic+analysis+of+population+health+data.+Lancet+374%2C+881%E2%80%93892+(2009).
http://dx.doi.org/10.5249/jivr.v10i1.952

Brockamp T et al. Injury & Violence 33

22. Bergmark RW, Gliklich E, Guo R, Gliklich RE. Texting while driving: the development and validation of the distracted driving survey and risk score
among young adults. Inj Epidemiol. 2016 Dec;3(1):7.

23. Cordellieri P, Baralla F, Ferlazzo F, Sgalla R, Piccardi L, Giannini AM, et al. Gender effects in young road users on road safety attitudes, behav-
iors and risk perception. Front Psychol. 2016 Sep 27;7:1412.

24. Teese R, Bradley G. Predicting Recklessness in Emerging Adults: a test of a psychosocial model. J Soc Psychol. 2008 Feb;148(1):105-26.

25. Whissell RW, Bigelow BJ. The speeding attitude scale and the role of sensation seeking in profiling young drivers at risk. Risk Anal. 2003
Aug;23(4):811-20.

26. Yagil D. Instrumental and normative motives for compliance with traffic laws among young and older drivers. Accid Anal Prev. 1998
Jul;30(4):417-24.

27. Hasselberg M, Vaez M, Laflamme L. Socioeconomic aspects of the circumstances and consequences of car crashes among young adults. Soc Sci
Med. 2005 Jan;60(2):287-95

28. Laflamme L, Diderichsen F. Social differences in traffic injury risks in childhood and youth--a literature review and a research agenda. Inj Prev.
2000 Dec;6(4):293-8

29. Engstrém K, Laflamme L, Diderichsen F. Equalisation of socioeconomic differences in injury risks at school age? A study of three age cohorts of
Swedish children and adolescents. Soc Sci Med. 2003 Nov;57(10):1891-9.

30. Cubbin C, Smith GS. Socioeconomic inequalities in injury: critical issues in design and analysis. Annu Rev Public Health. 2002;23:349-75.

31. Reason J, Manstead A, Stradling S, Baxter J, Campbell K. Errors and violations on the roads: a real distinction? Ergonomics. 1990 Oct-Nov;33(10-
11):1315-32.

32. Elliott MA, Baughan CJ. Adolescent road user behaviour: A survey of 11-16 year olds. Report Prepared for Road Safety Devision. Department
for transport. 2003, https://strathprints.strath.ac.uk/20276/, accessed 22 November 2017.

33. Feenstra H, Ruiter RA, Schepers J, Peters GJ, Kok G. Measuring risky adolescent cycling behaviour. Int J Inj Contr Saf Promot. 2011
Sep;18(3):181-7.

34. Hasselberg M, Laflamme L, Weitoft GR. Socioeconomic differences in road traffic injuries during childhood and youth: a closer look at different
kinds of road user. J Epidemiol Community Health. 2001 Dec;55(12):858-62.

35. Kelley-Baker T, Romano E. Female involvement in U.S. nonfatal crashes under a three-level hierarchical crash model. Accid Anal Prev. 2010
Nov;42(6):2007-12.

36. Santamarifia-Rubio E, Pérez K, Olabarria M, Novoa AM. Gender differences in road traffic injury rate using time travelled as a measure of ex-
posure. Accid Anal Prev. 2014 Apr;65:1-7.

37. Finnoff JT, Laskowski ER, Altman KL, Diehl NN. Barriers to bicycle helmet use. Pediatrics. 2001 Jul;108(1):E4.

38. Gutsche J, Hintzpeter B, Neuhauser H, Schlaud M. Helm wear rates among children and adolescents in Germany and avoidable head injuries in
bicycle accidents. Das Gesundheitswes. 2011; 73,491-98.

39. Laflamme L, Hasselberg M, Burrows S. 20 years of research on socioeconomic inequality and children’s-unintentional injuries understanding the
cause-specific evidence at hand. Int J Pediatr. 2010;2010.

40. Naci H, Chisholm D, Baker TD. Distribution of road traffic deaths by road user group: a global comparison. Inj Prev. 2009 Feb;15(1):55-9.

41. Kristensen P, Kristiansen T, Rehn M, Gravseth HM, Bjerkedal T. Social inequalities in road traffic deaths at age 16-20 years among all 611,654
Norwegians born between 1967 and 1976: a multilevel analysis. Inj Prev. 2012 Feb;18(1):3-9.

J Inj Violence Res. 2018 Jan; 10(1): 25-33. doi: 10.5249/ jivr.v10i1.952 Journal homepage: http://wwuw.jivresearch.org


http://www.jivresearch.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Socioeconomic+aspects+of+the+circumstances+and+consequences+of+car+crashes+among+young+adults.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Socioeconomic+aspects+of+the+circumstances+and+consequences+of+car+crashes+among+young+adults.
http://dx.doi.org/10.5249/jivr.v10i1.952

Piran Waterfall, Sar-e-Pol-e Zahab, Kermanshah, Iran.



http://www.jivresearch.org/

	Evaluating the impact of an injury prevention measure regarding different sociodemographic factors
	Introduction
	Methods
	Questionnaire development
	Questionnaire measures
	Section 1: Risk-behavior items
	Section 2: Risk-awareness items
	Section 3: Belief/opinion items

	Data collection
	Data analysis
	Characteristics of the participants

	Results
	Results by gender
	Results by age
	Results by residential area
	Results by level of education
	Discussion
	Conclusions
	Acknowledgements:
	References


