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INTRODUCTION 
School playgrounds are the leading location for injury 
among school-age (7 to 12) children (1,2). During the 
elementary school years, when children are at great 
risk of injury, accidents that occur in playgrounds  

 
 
seriously threaten children’s health and cause serious 
injuries that usually require medical treatment (1-3). 
Studies point out that playgrounds are where 
accidents occur and that children’s behavior is the 
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main cause underlying the occurrence of these 
accidents (1,4). 
School-age children under 15 years old comprise 
26% of Turkey's population. (Turkish Statistical 
Institute [TSI], 2015 (5). National studies on 
protecting children from playground accidents limited 
compared with the existing international ones (1,6). It 
is frequently emphasized that there is a need for 
studies aimed at raising the awareness and 
prevention of playground accidents (1,2); for this, we 
must determine the risk of playground accidents and 
create widespread training programs to reduce that 
risk. Behavioral change theories can help to 
understand how injury prevention initiatives can be 
effective. One of the most widely applied behavioral 
theories for preventing injury is the health belief 
model (HBM) (7,8). This model argues that an 
individual’s health behaviors are affected by his/her 
beliefs, values, and attitudes (8,9). Although the 
majority of the research on social-cognitive theories 
has focused on predicting health behaviors among 
teens and adults, consistent with these, a number of 
injury beliefs have been shown to predict children’s 
risk-taking decisions during play, including beliefs 
about injury vulnerability, severity, and preventability 
(1). 
Health education courses carried out in schools 
based on the HBM are effective at preventing injuries 
and increasing students' self-protection skills (10-12). 
School nurses are privy to a great deal of playground 
injury information. In order to address the injury 
problem, it is important for nurses to be aware of 
specific risk hazards present in playground 
environments and to understand student’s 
relationships and interactions with those hazards. 
The school nurse plays an important role in 
preventing playground accidents and injuries 
occurring at school and providing health education to 
children (2).  
The purpose of this study is to investigate the effect 
of a training program developed based on the HBM 
on elementary school students’ behaviors with the 
goal of preventing playground accidents. In this 
sense, a training program based on the basic 
concepts of the HBM to protect school-age children 
from playground accidents can serve as a scientific 
guide to behavioral changes in children by evaluating 
their attitudes.  
We tested 4 hypotheses: (1). There is a difference 
between the intervention group (IG) and control  

groups (CG) in the mean scores from the fate 
subscale of the injury attitudes questionnaire over 
time (pre-test, 15th day, 1st month, and 4th month after 
the intervention) (2). There is a difference between 
the IG and CG in the mean scores obtained from the 
vulnerability/severity subscale of the injury attitudes 
questionnaire over time (pre-test, 15th day, 1st month, 
and 4th month after the intervention) (3). There is a 
difference between the mean scores obtained from 
the preventability subscale of the injury attitudes 
questionnaire for the participants in the IG and CG 
over time (pre-test, 15th day, 1st month, and 4th month 
after the intervention) (4). There is a difference 
between the mean injury behavior risk scores 
obtained from the participants in the IG and CG over 
time (pre-test, 6 month after the pretest).  
 
METHODS 
Study design and Sample 
This randomized controlled trial was conducted in an 
elementary school in a province in western Turkey 
between September 2016 and June 2017.  The 
results were evaluated pre-test, post-test, and at the 
1-month and 4-month follow-ups. Figure 1 contains a 
CONSORT flow diagram of the study design.  
The study included children who were between the 
ages of 8 and 10, who were not to leave school for 
more than a year, who gave their verbal consent and 
whose parents provided their written consent. Of the 
students, those who had severe hearing or vision 
problems, learning disabilities, and were likely to 
leave school within a year were not included in the 
study. 
A power analysis was performed to determine the 
number of participants required for each group. The 
study population consisted of 226 children, aged 8-10 
years. Of them, 112 were girls and 114 were boys. 
The sample size study was calculated to be 102 by 
taking the study power as 80% and the effect size as 
moderate (0.30) (G*Power version 3.1.9.2 statistical). 
Given that there might be losses during the study, an 
additional 10-15% of the number of participants 
indicated by the power analysis were included. In 
total, 127 students from the aforementioned 
elementary school who met the inclusion criteria were 
included in the study. When the students were 
randomly assigned to the (IG) and control group 
(CG), variables such as age, gender, and Injury 
Behavior risk score were taken into account. Injury  
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behavior risk checklist is filled in by parents and into 
account injury behavior risk of the child over the last 
6 months. To prevent interaction between the 
students in the CG and IG, while the participants in 
the IG were trained, no students from the CG were 
allowed to join the training. As a result of the 
randomization process, 64 students were assigned to 
the IG and 63 students to the CG. Regarding the 
homogeneity of the participants, no statistically 
significant differences were found between the 
groups in terms of their injury behavior risk score, 
age, and gender. After the pre-test, two students from 
the IG and one from the CG left the study due to  

 
displacement. The final study group consisted of 124 
students (62 IG and 62 CG).  
 
Measures 
Sociodemographic characteristics questionnaire 
(SCQ): The sociodemographic characteristics 
questionnaire included 12 items questioning the 
students’ grade in school, age, gender and family 
type, including their parents’ education levels and 
employment status, the number of siblings, whether 
they had a chronic illness, and whether they had an 
accident within the past 6 months (1,10,13). 
 

 
 

Figure 1.  CONSORT diagram of the study 
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Injury behavior checklist (IBC): The IBC was 
developed by Speltz et al. (1990) and is suitable for 
children 7-10 years old (14). Similarly, performance 
on the IBC, which measures a child’s tendency to 
take physical risks, is highly associated with their 
performance on the playground (15,16); therefore, 
the IBC was used in the study. The internal 
consistency coefficient of the checklist was α = 0.87. 
The Turkish version of the checklist was developed 
by Uysal et al. (2008) (α = 0.87) (17). The 24-item 
checklist was filled in by the parent taking into 
account their child’s risky behavior over the past 6 
months. The tendency to display the risky behaviors 
listed on the checklist was assessed using a five-point 
Likert-type scale. For the IBC, a score ≥ 48 indicates 
that the student is at high risk to display an injury, a 
score < 48 indicates low risk. 
 
Injury attitudes questionnaire (IAQ): The original 
scale was developed by Morrongiello and Kane 
(2012) to measure the injuries beliefs of children aged 
7-12 years old and consists of four subscales and 19 
items (1). The extent the students agree with each 
statement is assessed using a six-point Likert-type 
scale. Validity and reliability studies of the Turkish 
version of the scale were conducted by Koca and 
Uysal Toraman (2019) (18). Because the Turkish 
version of the IAQ has a three-dimensional construct, 

reliability analyses were performed for three 
subscales (α = 0.75 for fate, α = 0.90 for 
vulnerability/severity, α = 0.66 for preventability). 
Items 3, 5, 11, 12, 13, 14, and 18 are reverse scored. 
The Turkish version of the scale consists of 15 items 
and three subscales. The subscales of the 
Questionnaire assess the following: children’s beliefs 
that injuries are related to fate (5 items), their beliefs 
about the potential severity of playground injuries and 
their beliefs that a person’s vulnerability to injuries are 
related to the behavior of the person (6 items), their 
beliefs that injuries can be prevented by the behavior 
of the person (4 items). While all the measurement 
tools were administered to the participants before the 
training program, after the training program, IAQ were 
administered. IBC were evaluated December and 
June. 
 
Data Collection 
Data were collected using the above-mentioned 
structured questionnaires from December 2016 to 
June 2017. The purpose and method of the study 
were explained to the research participants, and they 
were informed that no risk was involved in 
participating in the research and that their data would 
not be used for any purpose other than the present 
study. IBC was filled in by the parent taking into 
account their child’s risky behavior over the past 6 

 

 
 

Figure 2.  Structuring of the Study According to the subscales of the Health Belief Model 
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months. SCQ and IAQ was filled in the class by the 
student. The time required to complete the 
questionnaires was 15–20 min, and the 
questionnaires were collected immediately after 
completion. The results were evaluated pre-test, 
post-test, and at the 1-month and 4-month follow-ups. 
 
Intervention 
Training Program Based on the Health Belief 
Model  
The HBM, one of the health promotion models, 
indicates that the health of individuals is influenced by 
their characteristics, perceptions, and stimulators. 
The focus of the model is to help people understand 
and change their own beliefs (19). Beliefs and 
behaviors in the HMB are divided into four sub-
dimensions including perceived susceptibility, 
perceived seriousness, perceived benefit, and 
perceived barrier. Health education programs based 
on the HBM have been shown to effectively promote 
a range of behavioral changes (20,21). The HBM 
suggests that changes in behavior result from 
changes in the putative sociocognitive determinants 
of behavior; thus, interventions should target these 
changes (10). Evaluating the interventions is an 
important element of injury prevention, and statistical 
modeling plays a major part in large-scale evaluations 
(22). The training program content was developed by 
the researcher based on the HBM by taking the 
developmental characteristics of children 8-10 years 

old into consideration (1,8,10). Figure 2 shows the 
structure of the study according to the subscales of 
the HBM. 
 
Application of the training program 
The training program was presented to the students 
in the IG in four sessions, each of which lasted 40 
minutes. To prevent interaction between the students 
of the CG and IG, all training program-related 
activities (presentation, poster work, video 
demonstration, implementation of playground safety 
checklist, etc.) were carried out in places where there 
were no CG students (library, seminar room). At the 
end of the training, the participants in the IG were 
given an informational booklet titled "Let’s Play Safe" 
and instructed to read the booklet during the follow-
up period. After the data of the IG were collected, CG 
students were administered the same educational 
program and given the same educational booklet. 
 
Data Analysis 
Statistical analysis of the data was performed using 
the SPSS statistical package program (version 21, 
NY, USA), at a 95% confidence interval level and a 
significance level of p < 0.05. For the descriptive 
statistical methods, frequency, percentage, mean 
values, and standard deviation were used to 
represent the data. The chi-square test was 
employed to compare the demographic variables to 
ensure homogeneity between the IG and CG. In  
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addition, the chi-square test was used to compare the 
state of having a playground accident at school over 
the past 6 months, and the Yates-corrected chi-
square test was utilized to compare the state of 
getting injuries in the playground over the past 6 
months. 
While the multivariate analysis of variance for 
repeated measures was used for the inferential 
comparisons, the Bonferroni correction test for the 
significance of the difference between two means 
was used for further analysis. The predictive value of 
the changes in the scale and its subscales was 
evaluated using linear regression analysis. Statistical 
significance was set at p < 0.05. 
 
Ethical considerations 
Study approval was obtained from the Ege University 
Ethical Committee (Ege University Ethical Committee 
Date: 19-12-2016 and No: 1002016- 10/14). The 
study included children who were between the ages 
of 8 and 10, who were not to leave school for more 
than a year, who gave their verbal consent and whose 
parents provided their written consent. Of the 
students, those who had severe hearing or vision 
problems, learning disabilities, and were likely to  
leave school within a year were not included in the 
study. 

RESULTS 
The mean age of the students in the IG was 9.41 (SD 
= 0.69) years and, in the CG, the mean age was 9.48 
(SD = 0.62) years. In the IG, 51.6% of the students 
reported having an accident in the school playground 
within the past 6 months and this rate was 48.4% 
among the students in the CG (c 2  = 0.032, p = 0.857). 
The mean number of accidents was 3.43 (SD = 4.1) 
in the IG and 3.13 (SD = 2.36) in the CG. At the end 
of the second follow-up; of the students, 4.8% in the 
IG and 19.4% in the CG were injured in school 
playground accidents within the past 6 months (c 2 
Yates = 4.854, p = 0.028). The mean number of 
injuries was 1.33 (SD = 0.58) in the IG and 2.92 (SD 
= 2.68) in the CG.  
 
The comparison of the mean scores obtained from 
the fate subscale of the IAQ by group and time is 
shown in Table 1. The analyses revealed statistically 
significant differences between the mean scores in 
terms of time (F = 28.221, p = 0.000), group * time (F 
= 59.840, p = 0.000), and group (F = 92.995, p 
=0.000) (p < 0.001). In an additional analysis 
conducted to determine whether there was a 
difference within the intragroup mean scores, a 
significant difference was found both in the IG (F = 
97.295, p = 0.000) and the CG (F = 4.039, p = 0.008). 
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The comparison of the mean scores obtained from 
the vulnerability/severity subscale of the IAQ by group 
and time is shown in Table 2. The analyses revealed 
statistically significant differences between the mean 
scores in terms of time (F = 5.264, p = 0.001), group 
* time (F= 39.571, p = 0.000), and group (F= 10.986, 
p = 0.000). In the additional analysis conducted to 
determine whether there was a difference within the 
intragroup mean scores, a significant difference was 
found both in the IG (F = 36.998, p = 0.000) and the 
CG (F = 9.882, p = 0.000) (p <0.05). 
The comparison of the mean scores obtained from 
the preventability subscale of the IAQ by group and 
time is presented in Table 3. The analyses revealed 
statistically significant differences between the mean 
scores in terms of time (F = 15.637, p = 0.000), group 
* time (F = 21.635, p = 0.000), and group (F = 21.925, 
p = 0.000) (p < 0.05). In the additional analysis 
conducted to determine whether there was a 
difference between the intragroup mean scores, a 
significant difference was found both in the IG (F = 
48.288, p = 0.000) and in the CG (F = 4.136, p = 
0.007).  
The Comparison of mean scores of injury behavior 
risk according to group and time is shown in Table 4. 
The analyses revealed statistically significant 
differences in the mean scores in terms of time (F =  
 

 
12.990, p = 0.000), group * time (F = 36.394, p = 
0.000), and group (F = 4.689, p = 0.032) (p < 0.05). 
In the additional analysis conducted to determine 
whether there was a difference in the intragroup 
mean scores, a significant difference was found both 
in the IG (F = 45.772, p = 0.000) and the CG (F = 
4.901, p = 0.003). 
The effect of the training program on the scores 
obtained from the fate (d = .65), vulnerability/severity 
(d = .56), preventability subscales (d = .42), and injury 
behavior risk (d = .54) was found to be moderate. 
From the assessment of all of the subscales and 
injury risk, the strength of the study was determined 
to be high. Table 5 shows the predictive level of the 
training program in determining the changes in the 
scores the students obtained from the fate, 
vulnerability, and preventability subscales of the IAQ 
and injury behavior risk. The training program 
accounted for 44.1% of the difference in the fate 
subscale (R2 = 0.441), 33.7% of the difference in the 
vulnerability/severity subscale (R2 = 0.337), 28.1% of 
the difference in the preventability subscale (R2 = 
0.281), and 41.7% of the difference in the injury 
behavior risk score (R2 = 0.417). The training program 
reduced the fate subscale score by 0.664-fold, 
increased the susceptibility/severity subscale score 
by 0.581-fold, increased the preventability subscale  
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score by 0.530-fold, and reduced the injury behavior 
risk score by 0.645-fold (p = 0.000). 
 
DISCUSSION 
To our knowledge, this is study the first randomized 
control study in Turkey HBM based playground 
accidents prevention. The aim of the study is to 
investigate the effect of a training program developed 
based on the health belief model (HBM) on 
elementary school students’ behaviors towards the 
prevention of playground accidents.  
Fatalist approach, the child is more risky when 
playing and child thinks that she cannot prevent the 
accident in any way (e.g., “No matter what I do, if I am 
going to have an accident it will happen”) (1). Studies 
have reported that identifying accidents with fate 
increases children’s tendency to display risky 
behaviors (1,15). The present study found that after 
the training program based on the HBM, while the 
students in the IG’s perceptions that playground 
accidents are related to fate decreased, those of the 
students in the CG who were not given training 
increased. Similarly, study in which training programs 
aimed at preventing playground accidents were 
applied reported that children's perceptions that 
accidents were related to fate changed positively (1). 
In our study, it is thought that the education program 
to prevent accidents in playgrounds positively affects 
the perceptions of fate of the students in the IG. 
It has been reported that showing students the  
 
 

 
negative effects of the accidents on health in training  
programs through presentations, role-playing 
techniques, video demonstrations, etc. in order to 
increase their perception of vulnerability and severity 
is important (1,10). In the present study, after the 
training program, there were improvements in the IG 
students’ perceptions of susceptibility/severity 
indicating that students could protect themselves 
from accidents by playing safe games. In parallel with 
the results of the present study, in Kane’s (2012) 
study, the mean scores obtained by the IG students 
on the vulnerability and severity subscale increased 
significantly after the training, but changes in the CG 
students’ scores were not significant (23). In their 
interventional study, Morrongiello and Matheis (2007) 
reported positive behavioral changes in the IG 
students regarding the prevention of accidents (24). 
In our study, the HBM-based training program was 
designed taking the characteristics of children’s 
developmental periods into consideration and the 
methods used in the program led to the expected 
changes in the IG students' perception of vulnerability 
and severity regarding playground accidents.  
Studies have shown that elementary school students 
can avoid the majority of accidental injuries using a 
precautionary strategy (e.g., safety training, video 
demonstrations, posters) (25,26). In this study, after 
the training and follow-ups, the IG students’ beliefs 
that risky behaviors they displayed while playing 
could cause them serious harm increased their 
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perceptions that accidents could be prevented. After 
the training program, in the IG, injury-related risk 
behaviors decreased to the desired level and this 
decrease persisted in the follow-up assessments 
after the posttest. In a similar study, consistent with 
the results of in our study, the mean score the IG 
participants obtained on the preventability subscale 
increased significantly after the training; however, the 
mean score did not change for the CG (23). Several 
studies indicate that educational interventions are 
extremely important if students' attitudes toward 
accidents are to be improved, their risk prevention 
skills are to be strengthened, and their knowledge of 
the prevention of unintended injuries are to be 
increased (8,27). The HBM-based training program 
led to the expected changes in the students’ risk-
taking behaviors on the playground.  
The effect size, as used in educational science 
studies, is considered as the collection of coefficients 
used to measure the degree of the effect of a method, 
combination of methods, or program (28). At the end 
of the present study, the power and effect size in the 
students' injury attitudes was found to be moderate 
for the fate, vulnerability/severity, and preventability 
subscales and the injury behavior risk score. A 
statistical power of 0.80 is considered to be adequate 

(29,30). The power of the present study was found to 
be high in all of the subscales of the IAQ and the injury 
risk assessment. 
 

Based on these results, the HBM based training 
program conducted to prevent playground accidents 
and the methods used in the training reduced the IG 
students’ perceived fate and injury behavior risk 
scores and increased their perceived 
vulnerability/severity and preventability scores as 
expected. In a study conducted by Kane (2012), in the 
IG participants, the perception of fate decreased 
whereas the perception of vulnerability/severity and 
preventability increased after the intervention (23). 
These results demonstrate that the HBM based 
training program and the methods used in the training 
were effective in preventing playground accidents. 
A limitation of the present study was that it was not 
possible to prevent interactions between the groups 
because the students in the IG and CG attended the 
same school and because there were close friendship 
and kinship relationships between some of the 
students.  In future research in order to prevent 
students from interacting with each other, students in 
the IG and CG should be selected from different 
schools. Research regarding playground accidents 
can be performed in schools located in places with 
different socio-cultural characteristics. Performing the 
training program on the prevention of playground 
accidents throughout the academic year, integrating 
it into the curriculum, and including the teachers in the 
program can positively contribute to the prevention of 
playgrounds accidents experienced by students. 
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CONCLUSION 
As a result of this research, H1, H2, H3, and H4 
hypotheses were accepted. The training program 
reduced the mean scores obtained on the fate 
subscale of the IAQ by the IG students, increased 
their mean scores for the vulnerability/severity and 
preventability subscales, and reduced their injury risk 
scores. At the end of the study, the effect level of the 
training program on the fate, vulnerability/severity, 
and preventability subscale scores of the IAQ and on 
the injury risk assessment was determined to be 
moderate. The power of the present study was found 
to be high in all of the subscales of the IAQ and the 
injury risk assessment. The training program 
accounted for 44.1% of the difference in the fate 
subscale, 33.7% of the difference in the 
vulnerability/severity subscale, 28.1% of the 
difference in the preventability subscale, and 41.7% 
of the difference in the injury risk score. The training 
program reduced the fate subscale score by .664-
fold, increased the susceptibility/severity subscale 
score by .581-fold, increased the preventability 
subscale score by .530-fold, and reduced the injury 
risk score by .645-fold.  
The present study revealed that the training program 
based on the basic concepts of the Health Belief 
Model was considered as a scientific guide helping 
students gain behavioral changes by evaluating their 
injury attitudes. 
 
Implications for Practice 
School nurses should design and implement training 
programs in order to positively change the level of 
association that students establish between 
playground accidents and bad luck or fate and to 
strengthen connections between the preventability of 
accidents and behavior. Additionally, in order to 
increase student perception of susceptibility and 
severity toward preventing students' risky behaviors, 
during training programs, school nurses should visibly 
emphasize the factors responsible for accidents and 
the negative effects of playground accidents on 
health (presentation, poster, role-playing, and video 
screening). In schools, risky student behaviors 
resulting in playground accidents should be recorded 
and educational programs on preventing accidents 
should be included in the curriculum. Activities 
(designing posters, role-playing technique, etc.) 
should be organized to increase active student 
participation by motivating students during the 
training programs carried out by school nurses, and 

the school management, teachers, and school 
personnel should be given some responsibilities in 
the conduction of these activities. These health 
education programs regarding playground accidents 
in schools should be sustainable. 
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