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The eﬀectiveness of
community- and school-based injury prevention programs
on risk behaviour and injury risk
in 8 to 12 year old children

J Nauta
W van Mechelen
R Otten
E Verhagen
J Sci Med Sport 2014;17(2):165–72

Abstract
Objective
To review existing literature on the eﬀectiveness of community- and school-based
physical activity related injury prevention programs implemented to increase
safety behaviour and decrease injury risk in 8 to 12 year old children, considering
the methodological quality of the studies.
Design
A systematic review with quality assessment.
Methods
A systematic search was performed using the CINAHL, Cochrane, Embase,
PubMed and SPORTdiscus data bases. Inclusion criteria included the following:
children aged 8 to 12 years; community- or school-based injury prevention
programs; an outcome deﬁned as number of injuries, injury incidence or safety
behaviour; published in an English language journal. Methodological quality was
assessed for all included studies.
Results
The search yielded 5,377 records, of which 11 were included in the review; four
studies were considered as being of high quality. The focus of studies that were
included was on the use of safety devices (8), pedestrian safety (2) and physical
activity-related injury prevention (1). For safety device use, short term eﬀects of
community and school-based interventions are promising for 8 to 12 year olds.
Results regarding sustainability of the eﬀect are inconsistent. A mediating eﬀect on
the distribution of safety devices was observed. Both ﬁnancial and non-ﬁnancial
barriers seemed to prevent participants from purchasing a safety device.
Conclusions
The short term eﬀects for community- and school based interventions using safety
devices for 8 to 12 year olds are promising. More high quality research is, however
warranted, preferably shifting focus from safety behaviour change to actual
physical activity injury reduction.

Introduction
The health benefits of physical activity are numerous, and have been the focus of
1,2
research for decades . Recently, much effort has been made to stimulate
children towards becoming more physically active. Despite the positive effects of
3
increased physical activity on child health , there is also a risk of getting
4,5
injured . As such, preventing physical activity‐related injuries in children has a
great impact on health. In the short term the absolute number and associated
5,6
costs decrease . In the longer term the risk of injury recurrences and chronic
6
damage is prevented .
Extensive research has been conducted in the field of organised sports‐related
7,8
injuries in children . Recent literature, however suggests that interventions
targeting injury prevention in younger children (i.e. 8 to 12 years old) might have
4,9
a larger impact outside the organised sports setting . For example, younger
children usually participate in a substantial amount of leisure time physical
5
activities next to organised sports . Prevention strategies are also more
beneficial to children who do not regularly participate in organised sport and are
9
therefore the least physically active . Additionally, these children seem to be
4
more vulnerable to injury . To target younger children at risk, a broader
approach beyond organised sports is, therefore needed.
Community‐based interventions can offer a broader approach to reduce injuries,
by potentially changing community norms and behaviours to reduce the risk of
10
injury . Such community‐based interventions have been extensively studied,
10‐13
evidence regarding their effectiveness is inconsistent . Although no previous
literature overviews physical activity related injuries in children, results of
available reviews do show that some of the programs targeting specific injury
categories were successful, while other more broadly targeted programs
13
demonstrated less convincing results . Adjusting an injury prevention program
to a specific group may therefore be most efficient.
A school‐based injury prevention program would be best suited to reach children
with low habitual levels of physically activity and a high injury risk. This way, the
prevention program can be designed to target specific age groups and injury
types. A further advantage of school‐based interventions is the easily
implementable educational aspect of an intervention, which is identified as a key
10
element of a successful injury prevention program .
Although community and school‐based strategies for injury prevention seem
promising, the impact of these initiatives on physical activity related injuries
remains unclear. Therefore, a systematic review was conducted to evaluate the
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effectiveness of community‐ based and school‐ based interventions targeting
physical activity related behaviours among 8 to 12 year old children.
Methodological quality was assessed for all included studies, since use of
inadequate research methodologies have been reported in unintentional injury
10
prevention research .
Methods
A systematic computerised search was performed using five databases (CINAHL,
Cochrane, Embase, PubMed and SPORTdiscus). Search terms used were a
combination of four elements, namely: a. age (i.e. child, schoolchild, youth); b.
injury (i.e. injury, wound, fracture); c. prevention (i.e. primary prevention,
intervention); d. sports and physical activity (i.e. sports, movement, walking). All
keywords corresponding with the search elements were used as thesaurus terms
(Mesh for PubMed, Emtree for Embase), title words and abstract words in all
databases (except for Cochrane which was only searched by title and abstract
words). Furthermore, all relevant reviews that appeared in the search and
personal files of members of the research team were examined to identify
further publications of interest.
All of the following criteria had to be met with in order to be included in the
review: (a) the participants were healthy children; (b) mean age at baseline was
from 8 to 12 years; (c) the research involved a school‐based or community‐based
physical activity‐related injury prevention study; (d) the outcome was the
number of injuries and/or safety behaviour; and (e) the article was published in a
st
peer‐reviewed English language journal after January 1 2000 and before April
th
28 2011.
All yielded articles were screened for relevance based on the title and abstract
independently by two authors (JN and EV). In cases where misclarity seemed
evident, the full text articles were retrieved. The final inclusion or exclusion of an
article was made after reading the full text. In cases where the two authors did
not agree, a third author was consulted for advice. However, no such cases
occurred.
One reviewer (JN) extracted the following data from the included studies:
country, design (in case of a cluster randomised controlled trial the number of
clusters was reported), setting in which the intervention was executed, follow‐up
period for each measurement, age of the participants, number of participants,
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short description of the intervention (name, scope, strategy, duration), outcome
measures and outcomes of the study.
Methodological quality was scored independently by two reviewers (JN and EV)
14
using the Downs and Black checklist (see Table 4.1 for the complete lists
including scoring instructions). This checklist has been developed for assessment
of methodological quality of both randomised and non‐randomised studies of
health care interventions. The checklist contains 27 items distributed over 5
subscales; reporting (10 items), external validity (3 items), internal validity – bias
(7 items), internal validity – confounding (6 items) and power (1 item). The item
regarding power was excluded from the quality assessment, since this item rates
15
a sample size greater than an arbitrary cut‐off value as being of better quality .
Whilst the checklist is extensive, it was decided that the reviewers first scored
three articles. The results of this primary rating were discussed after which the
other papers were methodologically rated. This a method attempted to improve
agreement between reviewers.
The methodological quality score was expressed as a percentage of the
maximum score. A study was considered to be of high quality when the
16
methodological score was above 70% . To synthesise the methodological quality
of the studies, a best evidence synthesis was applied. This method is based on
the number, quality and outcome of included studies and consists of three
17
levels :
‐
‐

‐

Strong evidence: provided by generally consistent findings in multiple (≥2)
high quality studies;
Moderate evidence: provided by generally consistent findings in one high
quality study and one or more low quality studies, or in multiple (≥2) low
quality studies;
Insufficient evidence: only one study available or inconsistent findings in
multiple (≥2) studies.
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Table 4.1: Criteria of the Downs and Black Checklist.
Subcategory
Reporting

a

Quality criteria
A/B/C
1 Is the hypothesis/aim/objective of the study clearly described?
A
2 Are the main outcomes to be measured clearly described in the Introduction of Methods A
section?
3 Are the characteristics of the patients included in the study clearly described?
A
4 Are the interventions of interest clearly described?
A
5 Are the distributions of principal confounders in each group of subjects to be compared clearly B
described?
6 Are the main findings of the study clearly described?
A
7 Does the study provide estimates of the random variability in the data for the main outcomes?
A
8 Have all important adverse events that may be a consequence of the intervention been A
reported?
9 Have the characteristics of patients lost to follow‐up been described?
A
10 Have actual probability values been reported (e.g. 0.035 rather than <0.05) for the main A
outcomes except where the probability value is less than 0.001
External validity
11 Were the subjects asked to participate in the study representative of the entire population C
from which they were recruited?
12 Were those subjects who were prepared to participate representative of the entire population C
from which they were recruited?
13 Were the staff, places, and facilities where the patients were treated, representative of the C
treatment the majority of the patients received?
Internal validity (bias) 14 Was an attempt made to blind study subjects to the intervention they have received
C
15 Was an attempt made to blind those measuring the main outcome of the intervention
C
16 If any of the results of the study were based on "data dredging”, was this made clear?
C
17 In trials and cohort studies, do the analyses adjust for different lengths of follow‐up of patients, C
or in case‐control studies, is the time period between the intervention and outcome the same
for cases and controls?
18 Were the statistical tests used to assess the main outcomes appropriate?
C
19 Was compliance with the interventions reliable
C
20 Were the main outcome measures used accurate (valid and reliable)
C
Internal validity
21 Were the patients in different intervention groups (trials and cohort studies) or were the cases C
(confounding)
and controls (case‐control studies) recruited form the same population
22 Were study subjects in different intervention groups (trials and cohort studies) or were the C
cases and controls (case‐control studies) recruited over the same period of time?
23 Were study subjects randomised to intervention groups?
C
24 Was the randomised intervention assignment concealed from both patients and health care C
staff until recruitment was complete and irrevocable?
25 Was there adequate adjustment for confounding in the analyses from which the main findings C
were drawn?
26 Were losses of patients to follow‐up taken into account?
C
a
Scoring instructions A: Yes =1, No =0; B: Yes =2, Partial =1, No =0; C: Yes =1, No =0, unable to determine=0.
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Results
The search in CINAHL, Cochrane databases, Embase, PubMed and SPORTdiscus
yielded 5,377 records. After removing duplicates, reviews and articles published
before 2000 as well as articles that were not published in a journal, 2,251
records remained available for initial screening. A full text article was retrieved in
31 studies. After reading the full text articles, both reviewers decided to exclude
14 studies because one/more of the inclusion criteria was/were not met with.
During data extraction, a further 6 studies were excluded. Different age
categories, sports club‐based prevention programs (2x), pilot projects (final
study included in review), no physical activity related injuries or other than
intervention studies were among the studies excluded. This resulted in a final set
of 11 studies that were included for the current review.
The methodological quality assessment was performed in two sessions: The
primary review session, in which the first 3 studies were evaluated,
alphabetically (i.e. using the first author of the respective paper), resulted in a
73% agreement between the reviewers. Discussion between reviewers revealed
some interpretation disagreements which were subsequently resolved. The
second review session, during which the remaining 8 studies were scored,
resulted in a 78% agreement between the reviewers. The quality of included
studies ranged from 26% to 78% (Table 4.2). Four studies (36%) had a quality
9,18‐20
score above 70%, and were thus considered to be of high quality
.
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Table 4.2: Quality scores on the Downs and Black checklist of included studies.
Quality category

Reporting
Checklist item 1

3

4

*

5

6

7

8

9

10

External
validity
12 13

11

Internal validity
Bias
17 18

14

15

16

First author (year)
23
Hendrickson et al. (2000)
0
0
0
1
0
1
0
0
0
0
0
0
1
0
25
Kirsch et al. (2003)
1
0
1
1
0
1
0
0
0
0
1
1
1
0
22
Forjouh et al. (2004)
1
1
1
0
0
1
0
0
0
1
1
0
1
0
27
Hall et al. (2004)
1
1
0
1
1
1
0
0
0
1
1
0
1
0
24
Hotz et al. (2004)
1
0
1
1
1
1
1
0
0
1
1
0
1
0
18
Kendrick et al. (2004)
1
1
1
1
2
1
1
0
0
1
1
0
1
0
19
Mulvaney et al. (2005)
1
1
1
1
1
1
1
0
1
1
1
0
1
0
20
Wu et al. (2005)
1
1
1
1
2
1
0
0
0
1
1
0
1
0
21
Berry et al. (2006)
1
1
1
1
0
1
1
0
0
0
0
0
0
0
26
van Houten et al. (2007)
1
1
0
1
0
1
0
0
0
0
0
0
1
0
9
Collard et al. (2010)
1
1
1
1
2
1
1
0
0
1
0
0
1
0
*
% of maximum score
91 73 73 91 41 100 45 0
9 64 64 9 91 0
*
max score for item 5 was 2 points: Yes/Partial (1 or 2 points) in 55% of studies, Yes (2 points) in 27% of studies.

0
0
0
0
0
0
0
0
0
0
0
0

1
0
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
100 73

60

2

0
0
0
1
0
1
0
1
1
0
1
45

22

Confounding
23 24 25

19

20

21

0
0
0
1
0
0
0
1
0
0
0
18

0
1
1
1
1
1
1
0
1
1
1
82

1
1
1
0
1
1
0
0
1
1
0
0
1
1
1
0
1
1 NA NA
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
1
0
0
1
1
1
1
91 100 70 40

0
0
0
1
0
1
1
1
1
0
1
55

Total
Score
26
0
0
0
0
0
1
0
1
0
0
1
27

26%
44%
41%
63%
56%
78%
70%
74%
52%
30%
74%
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The Downs and Black checklist consists of four subcategories, of which
‘reporting’ is the first (Table 4.1). Overall, studies provided a fairly good
description of the aims and design of the study (Table 4.2). Most studies
reported actual probability values (7 yes). Other aspects regarding the results of
the study were, however reported less frequently. For instance, the estimation
of the random variability was described in 5 out of 11 studies. Also only three
studies provided a full description of potential confounders whilst 5 studies did
not mention potential confounders at all. The characteristics of participants who
were lost to follow‐up (1 yes) and who had experienced adverse events that
might have been a consequence of the intervention (0 yes) were two aspects of
the results section that were usually not reported on.
The subcategory ‘external validity’ is based on three items that focus on
representativeness of both participants and the intervention. Although the
recruitment of participants was representative for the source population in most
studies (7 yes), the representativeness of participants who were willing to
participate in the study was only reported in one study. The execution of the
intervention was representative for regular use of the developed program in the
majority of the studies (10 yes).
14

The bias section of the Downs and Black checklist addresses bias in the
measurement of the intervention and the outcome. Three of the seven items
within this category scored positively. For instance: none of the studies based
results on ‘data dredging’; adjustments were made for different follow‐up
lengths (8 yes) and; measurements used were usually accurate (9 yes).
Unfortunately, statistical tests were regularly not appropriate for the study
design in use (5 yes) and compliance to the intervention was only reported on in
2 studies. A final cause of bias, namely blinding, was difficult to prevent: neither
participants nor researchers were blinded for participant group in any of the
studies.
The last component of the methodological quality is the bias in the selection of
study subjects. According to the results in Table 4.2 only two items received a
negative score in the majority of the studies. It was usually unclear whether the
randomisation was concealed for both participants and researchers (4 yes) and
loss to follow‐up was taken into account in only three studies.
The 11 studies that were included are described in detail in Table 4.3. Most
20‐26
studies were conducted in the United States , one was conducted in
27
18,19
Australia and the other 3 were conducted in Europe; two in Great Britain
9
and one in the Netherlands . Three different designs were used to evaluate the
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effect of preventive interventions. The design that was used most often was a
9,18‐21,23,27
.
(cluster) randomised controlled design
The results of three studies were based on time trend designs with subsequent
22,24,25
. Lastly, the results of one study
measurements in comparable populations
were based on a stepped wedge design in which the intervention was rolled‐out
26
to three different schools with an interval of one week . Follow‐up time of the
9,18‐21,23,24,26
. The majority of
included studies was less than a year in eight studies
the studies evaluated an intervention on the use of safety devices, such as a
18,20,22,23,25‐27
19
cycle helmet
and visibility aids . A smaller number of studies
21,24
and one study focussed on physical activity
focussed on pedestrian safety
9
21,24
related injury prevention . Outcome measures used were safety knowledge ,
18,20,21,23,25,27
18,19,22,24‐27
, observed safety behaviour
,
self‐reported safety behaviour
9
9
injury incidence and injury severity .
Use of safety devices
Eight studies identified for inclusion in the current review reported on
18,20,22,23,25‐27
19
interventions to improve the use of cycle helmets
and visibility aids .
18,19,23,25‐27
, one was community‐
Of those studies, six studies were school‐based
22
20
based and one was based in a paediatric emergency department . All studies
were developed to increase safety knowledge in participants. This was achieved
18,23,25‐27
in some studies by class room lessons
, while others used media
22
19
20
campaigns , distribution of posters in classrooms and individual counselling .
19,22,26

23,25

Five studies showed an improvement in the observed
or self‐reported
20
safety device use upon completion of the intervention. One study , which
included two intervention arms, showed improved self‐reported safety device
use in one study arm, but not in the other. In the intervention arm which
resulted in improved safety device use, helmets were fitted to the participants
after visiting the emergency department. In the less effective intervention arm,
participants received a voucher for a free helmet after visiting the emergency
18,27
did not show an improvement in both self‐
department. Finally, two studies
reported and observed safety device use after completing the intervention.
A common difference between studies that were effective in improving safety
device use and those that were not, was the difference in distribution of safety
devices: in effective interventions, safety devices were distributed
19,20,22,23,26
, while in interventions that were not effective vouchers were
freely
18,20
27
or no devices were provided at all . Only one cluster RCT showed
distributed
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an improvement in safety device use despite not distributing the device during
25
the intervention .
22,25,27

The results of three low quality studies
with a follow‐up of more than 1
year showed contradictory results. Based on the best evidence synthesis we
conclude that the evidence for the long‐term effectiveness of the promotion of
safety device use is inconclusive.
Pedestrian safety
21,24

of moderate quality focussed on
Two cluster randomised controlled studies
the improvement of pedestrian safety. Both school‐based interventions
comprised of 5 lessons, taught during one school week, in which participants
were educated about safe street crossing techniques. One week after
completing the intervention, both studies showed that participants’ safety
21,24
21
knowledge , self‐reported street crossing behaviour and observed street
24
24
crossing behaviour had significantly improved. Re‐testing in one study three
months after completion of the curriculum, showed that safety knowledge had
maintained, but observed street crossing behaviour failed to reach significance.
Physical activity related injuries
9

Only one study of high quality (74%) reported on a school‐based overall physical
activity related injury prevention program. Participants and their parents
received monthly newsletters aimed at improving knowledge, attitude and self‐
efficacy towards injury prevention. Furthermore, in this study, participants
received weekly 10 minute sessions during their physical education classes to
improve strength, speed and flexibility. Results showed no overall effect of the
intervention on injury incidence and injury severity. Subgroup analyses, however
indicated that the injury prevention program was more effective for children
with low levels of habitual physical activity when compared to highly active
children.
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Table 4.3: Summary of included studies.
First author Country
(year)
Setting
Hedrickson United States
et al. (2000)
9 Schools

Kirsch
United States
et al. (2003)
4 schools

Forjouh
United States
et al. (2004)
Population (8
communities)
Hall
Australia
et al. (2004)
27 schools

Hotz
United States
et al. (2004)
16 schools
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Design

Description of the intervention

Age

Number of
subjects

Outcome

Result

I1= 133
I2= 104
C= 79

Self reported
helmet use

Both interventions improve
percentage of children reporting to
wear a helmet. No statistical
analyses performed

Q: 284
O: 21

Safety knowledge
Observed helmet
use

6‐12 y

M0= 841
M1= 731

Observed helmet
use

A significant positive correlation was
found between helmet use and
participation in the intervention. A
significant negative correlation was
found for age and helmet use.
Too little data were available for a
proper analysis of the observations
A significant increase was found in
the percentage children that wore a
helmet

10‐12 y

I= 947
C= 1,040

5‐11 y

M0= 1,808
M1= 2,022
M2= 1,932

Observed helmet
use
Self‐reported
helmet use
Implementation
of program
Observed street
crossing
behaviour

Follow‐up
10‐13 y
Cluster RCT Scope: helmet promotion
Strategy:
6 weeks
I1= class room intervention + distribution of helmets
I2= I1 + parent interview on attitude and knowledge regarding
safe behaviour of their kids
Control condition: distribution of helmets after M2
Duration intervention: 2 weeks
Time trend Name intervention: Safety Central
10‐12 y
Scope intervention: helmet promotion
design
Strategy: 2 lessons regarding safety measures + free helmet
2 years
Duration intervention: 1 week

Time trend Scope intervention: helmet promotion
design
Strategy: distribution of helmets, organizing bike rodeos,
public announcements in media and health fairs
2 years
Duration intervention: 2 years
Cluster RCT Name intervention: School Bicycle Safety Project
Scope intervention: helmet promotion
1.5 year
Strategy: Multifaceted training for staff, parents, school
community and pupils
Control condition: standard road safety program
Duration intervention: 1.5 years
Time trend Name intervention: WalkSafe
design
Scope: pedestrian safety
Strategy: class room lessons, outdoor simulation. Children
3.5 months were trained by homeroom and physical education teachers
Duration intervention: 5 days

No effect of intervention on
observed helmet use or self‐
reported helmet use. Some
interaction effects were found for
baseline helmet use and study
condition
A significant improvement in street
crossing behaviour was found 1
week after completing the
intervention. A trend was found for
maintenance of this improvement

Kendrick
Great Britain
et al. (2004)
28 schools

Mulvaney Great Britain
et al. (2005)
20 schools

Cluster RCT Scope intervention: helmet promotion
I1= one helmet education lesson+ voucher for free helmet +
4 months
invitation for cycling event.
I2= lessons including child‐parent quiz+ free helmet directly
from school+ invitation to cycle event.
Duration intervention: 2 months

9‐10 yearsI1= 691
I2= 522

Proportion of
children owning
and wearing
helmets
Observed helmet
use during cycle
event

No significant differences found
between interventions for helmet
ownership and wearing a helmet.
Observed helmet use shoed higher
wearing rates than self‐reported
rates for both groups, for the
observed helmet use data no
statistical analysis were performed
Children receiving the intervention
were more likely to use visibility
devices one and eight weeks after
the intervention
No significant differences between I1
and control condition with respect to
self‐reported helmet use. I2 did
show a significant improvement in
self‐reported helmet use.
Children who completed Cyrus
improved more than control
children. However, results vary
between teachers

Cluster RCT Scope intervention: increase use of visibility aids
7‐9 years I= 138
Observed wearing
C= 192
of reflective items
Strategy: distribution of visibility aids, posters and parents
8 weeks
received a letter explaining how to use the visibility aids
Duration intervention: 1 day
Scope intervention: helmet promotion
5‐16 yearsI1= 62
Self‐reported
Wu
United States RCT
et al. (2005)
I1= voucher for free helmet + counselling
I2= 77
helmet use
2‐4 months I2= free helmet fitted in ED + counselling
C= 53
Paediatric
C= counselling only
emergency
department
Duration intervention: 1 consultation
Berry
United States Cluster RCT Name intervention: Cyrus curriculum
8‐11 y
I= 75
Safety knowledge
et al. (2006)
Scope intervention: safer street crossing and improving
C= 47
Self‐reported
behaviour
1 school
1 week
visibility
Strategy: 5 classroom lessons
Control condition: distribution of the Cyrus curriculum after
data collection
Duration intervention: one week
11‐13
unknown
Observed helmet
van Houten United States Stepped
Scope intervention: helmet promotion
The intervention seemed to increase
use
et al. (2007)
wedge
Strategy: explanation about importance of helmet use+ goal years
helmet use and correct helmet use.
3 schools
design
setting for helmet use + helmet distribution
No statistical analysis were
Duration intervention: 1 day, achieving the goal during the rest
performed
1 month
of the survey period
Collard
Netherlands
Cluster RCT Name intervention: iPlay
10.7 years I= 1,015
Self‐reported
Children that were little physically
et al. (2010)
Scope intervention: physical activity related injury prevention (10‐12) C= 996
injury incidence
active showed a reduction in injury
40 schools
9 months
Strategy: newsletter each month for children and their parents
Self‐reported
incidence after the intervention. No
+ 5 minutes exercises during physical education on school
injury severity
effects were found for injury severity
Control condition: regular physical education
Duration intervention: 7 months
RCT=randomized controlled trial; y=years; I=intervention group; C=control group; M0=baseline measurement; M1=follow‐up 1; Q=questionnaire; O=observation; ED=emergency department.
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Discussion
The aim of this review was to evaluate the existing evidence regarding the
effectiveness of community‐ and school‐based physical activity related injury
prevention programs in children between 8 to 12 years of age. Our results
revealed that most research has focussed on improving the use of safety devices.
Comparing the available literature shows that most community‐ and school‐
based interventions resulted in improved safety device use in the short term.
However, when follow‐up time increased, study results were inconsistent. For
safer street crossing behaviour, short term effects of school‐based interventions
seem promising, but because studies were of moderate quality, results should be
interpreted with caution. Also, results were less convincing in the longer term.
Finally, results of a school‐based intervention were promising for the least active
children, showing a decrease in the number of physical activity related injuries
per 1,000 hours of physical activity.
A previous review of systematic reviews on community‐based prevention
13
interventions reported that some of the programs targeting specific injury
categories were successful, whilst more broadly targeted programs
demonstrated less convincing results. A school setting is perfect for an
intervention specifically designed for children. Because the current findings were
founded on research that was mostly school‐based (9 out of 11 studies), our
results might only apply to school‐based interventions.
The effectiveness of an intervention to improve safety device use seems to be
related to the way in which the devices are distributed. It has been shown in
28
previous research that the cost of a helmet is a barrier to purchasing one. The
current literature suggests that not only the cost of a helmet but also the effort
to redeem a free helmet voucher can be a barrier. This supports the viewpoint of
20
Wu et al. that nonfinancial barriers should be taken into account while
developing an intervention targeting injury incidence and injury risk behaviour.
Designing an effortless intervention, both for the proposed intermediary and the
target group, might improve the effectiveness.
Although the results regarding the use of safety devices seem promising, some
remarks should be made before generalizing the results. For instance, results are
largely based on research in helmet use and might, therefore, be less applicable
to the promotion of other safety devices. Another aspect that should be
considered is the local bicycle helmet legislation. This could have caused a ceiling
25‐27
(out of eight) were
effect. In the current review three low quality studies
subject to bicycle helmet legislation. When looking at these studies, results were
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contradictory. The evidence for the effectiveness of helmet use promotion in
areas with helmet use legislation is therefore inconclusive. Results did not
change for areas without bicycle helmet legislation, in these areas safety
programs including the distribution of free helmets resulted in increased helmet
use.
It has been concluded in previous reviews that methodological quality in
10,12
community‐based studies on injury prevention was questionable . More
specifically, few (Cluster) randomized controlled trials were available, and the
10
use of more sophisticated data analyses was advised . Improvements have been
made regarding methodological quality of studies in this field as the majority of
studies used a randomised design. Other methodological aspects could, however
be addressed further. For example, the follow‐up in most studies was generally
very short (less than half a year), thus a longer follow‐up would be advisable to
evaluate the sustainability of the intervention. Furthermore, intervention
compliance could be better addressed in future studies as it can drastically
29
influence the effectiveness of that intervention . Moreover, there were some
aspects of the data processing that should be taken into account for future
studies, especially when the results of a cluster randomised controlled trial are
statistically processed. For example, in analyses, adjustment should be made for
clustering. In the current review, only five out of 11 studies corrected for
potential cluster effects. Additionally, loss to follow‐up should also be taken into
account as this was only accounted for in three of the 11 studies.
Effectiveness of the interventions was mostly measured as changes in safety
behaviour instead of measuring the actual number of injuries. Although these
measures were assumed to be necessary conditions for achieving injury rate
reductions, the history of injury research is littered with studies that have
succeeded in improving knowledge and altering attitudes without accompanying
13
changes in injury incidence . Change in safety behaviour should, in future
studies, be linked to injury incidence in order to gain a better understanding of
the mediating role of behaviour on the number of injuries.
23

All but one study lacked a conceptual framework as a basis for the developed
23
intervention and its evaluation. Hendrickson et al. employed the PROCEDE
model in their study on helmet use in children. It is unfortunate that they did not
use the complete model of development and implementation phases, called
30
PRECEDE‐PROCEDE , but instead only focussed on the implementation phase of
the intervention. The lack of a conceptual framework in prevention studies as
reviewed in this paper, is a great drawback in methodology. As stated, most
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studies attempt to alter participants’ behaviour in order to perform specific safe
behaviours (e.g. street crossing) or uptake of a preventive measure (e.g.
helmets). Behaviour in general, is changed through manipulation of multiple
behavioural determinants and, in essence is difficult to change. A conceptual
framework is, therefore, required to specify the determinants that the
intervention affects and to provide guidance to the evaluation of the
intervention and the interpretation of any results.
Although the current review was conducted systematically, this study is subject
to the limitations that apply to all reviews. Firstly, this review is subject to bias.
The literature search might have produced a selection bias as only a selection of
databases were used. Reducing this bias was achieved by selecting five different
databases and manually searching references of relevant reviews and personal
files. A second source of bias would be a bias in the selection procedure.
However, as two researchers included studies independently, this source of bias
was reduced. Another source of bias is the potential for publication bias; studies
with positive outcomes are more likely to be published, resulting in an
overestimation of the effectiveness of the intervention involved.
The comprehensive inclusion criteria have resulted in a very diverse search
result. It was decided not to narrow the inclusion criteria because this would
have resulted in a very limited number of studies. As it was the goal of the
present review to describe the current knowledge regarding physical activity
related injury prevention, all available knowledge could potentially broaden our
understanding.
Another limitation of the present study might be that the methodological quality
assessment was subject to impartiality of the two reviewers. Reviewers were not
blinded to the journal in which the study appeared. Although all studies were
independently scored by two reviewers and an attempt was made to improve
the inter‐reviewer reliability, this subjectivity could not fully be prevented. Also,
authors were not contacted to gain more information in case items were not
sufficiently described. However, it is our experience that information that is
available to the authors is usually described or referred to in their paper.
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Conclusions
For safety device use, short term effects of community‐ and school‐based
interventions are promising for 8 to 12 year olds. Results regarding sustainability
of the effect are inconsistent. A mediating effect was found for the way of
distributing the safety devices. Not only financial, but also non‐financial barriers,
such as vouchers, seem to prevent participants from purchasing a safety device.
Since the effectiveness of safety device promotion was mostly based on helmet
use, some precaution is necessary when translating these to the use of other
safety devices.
Research evaluating the effectiveness of physical activity‐related injury
prevention on injury incidence rates is limited. More research is, therefore
needed with respect to the effectiveness of community‐ and school‐based
interventions in the long term, as most studies report a follow‐up of less than six
months.
Methodologically, research on prevention programs has improved over the last
10 years, since more studies report using a (cluster) randomised controlled trial
design. Future research in community‐ and school‐based prevention studies
should take into account the compliance of the providers and participants of the
intervention. Additional factors such as the statistical methods used, including
adjusting for loss to follow‐up and cluster effects, should be considered.
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