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Context: Evaluating the translatability and feasibility of an
intervention program has become as important as determining
the effectiveness of the intervention.

Objective: To evaluate the applicability of a 3-month jump-
landing training program in basketball players, using the RE-AIM
(reach, effectiveness, adoption, implementation, and mainte-
nance) framework.

Design: Randomized controlled trial.
Setting: National and regional basketball teams.
Patients or Other Participants: Twenty-four teams of the

second highest national division and regional basketball
divisions in Flanders, Belgium, were randomly assigned (1:1)
to a control group and intervention group. A total of 243 athletes
(control group ¼ 129, intervention group ¼ 114), ages 15 to 41
years, volunteered.

Intervention(s): All exercises in the intervention program
followed a progressive development, emphasizing lower ex-
tremity alignment during jump-landing activities.

Main Outcome Measure(s): The results of the process
evaluation of the intervention program were based on the 5

dimensions of the RE-AIM framework. The injury incidence
density, hazard ratios, and 95% confidence intervals were
determined.

Results: The participation rate of the total sample was
100% (reach). The hazard ratio was different between the
intervention group and the control group (0.40 [95% confidence
interval ¼ 0.16, 0.99]; effectiveness). Of the 12 teams in the
intervention group, 8 teams (66.7%) agreed to participate in the
study (adoption). Eight of the participating coaches (66.7%) felt
positively about the intervention program and stated that they
had implemented the training sessions of the program as
intended (implementation). All coaches except 1 (87.5%)
intended to continue the intervention program the next season
(maintenance).

Conclusions: Compliance of the coaches in this coach-
supervised jump-landing training program was high. In addition,
the program was effective in preventing lower extremity injuries.

Key Words: athletic injuries, lower extremity injuries, injury
prevention

Key Points

� We used the RE-AIM (reach, effectiveness, adoption, implementation, maintenance) framework to assess the
translatability and feasibility of a jump-landing training program for preventing lower extremity injuries in basketball
players.

� Reach, adoption, implementation, and maintenance of the coach-supervised program were rated highly.
� The RE-AIM framework is a promising tool for measuring the effects of injury-prevention programs in real-life

situations.

B
asketball is one of the most popular sports in the
world: An estimated 11% of the world’s population
plays basketball. Basketball is becoming increas-

ingly more popular and is on the way to surpassing the
popularity of American football worldwide.1 In Flanders,
Belgium, more than 45 000 athletes2 play competitive
basketball, and the popularity of the sport continues to grow
at all levels from recreational to professional.1,3 In
basketball, about one-third of playing time is spent
performing relatively high-intensity movements, such as
running and jumping.4 A previous study5 in Flanders
demonstrated an injury incidence of 9.8 per 1000 exposure
hours in basketball, compared with 2.8 per 1000 exposure
hours in volleyball.

Most basketball injuries (up to 60%) affect the lower
extremities.1,6 In Flemish competition, Cumps et al5 noted
that both acute (3.1/1000 hours) and overuse (2.5/1000

hours) lower extremity injuries were inherent to basketball.
Proper jump-landing movement patterns are essential for
efficiently absorbing the generated impact forces and are
thought to be strongly related to the athlete’s risk for lower
extremity injuries such as patellar tendinopathy and ankle
injuries.7–9 The jump-landing maneuver is arguably the
most common injury mechanism for these lower extremity
injuries.10–12 Negative consequences of injuries are, among
other factors, the loss of productivity and high health care
cost.13 The high incidence of injuries in basketball and their
negative effect on future sports participation call for
preventive measures.5

Despite the number of studies published on evidence-
based interventions,9,14–16 it is clear that sport–injury-
prevention efforts are currently hindered by a limited
understanding of their implementation context.17 We need
to evaluate the effectiveness of injury prevention in the
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real-world context of sports under natural and uncontrolled
conditions. One way to accomplish this is to use existing
health-promotion frameworks to evaluate injury-prevention
research efforts. One such model is the RE-AIM evaluation
framework designed by Glasgow, Vogt, and Boles18 to
evaluate the translatability and feasibility of an intervention
program. This framework consists of 5 dimensions18:

Reach: The percentage and representativeness
of individuals willing to participate;

Effectiveness: The effect of the intervention on the
targeted outcomes;

Adoption: The extent to which the included
settings represent the wider population
and are adequately described;

Implementation: The degree to which intervention is
implemented as intended in the real
world; and

Maintenance: The extent to which the program is
sustained over time.

Evaluating the 5 dimensions of the RE-AIM framework
not only identifies the translatability and feasibility of a
program but also defines its limitations.18 Thus, the RE-
AIM framework is used to determine if coaches can and
will implement an intervention program.19–21 The purpose
of our study was to evaluate the applicability of a 3-month
jump-landing training program in basketball players using
the RE-AIM framework.

METHODS

Study Design

We conducted a randomized controlled trial during 1
season, which included an intervention program that lasted
3 months and a follow-up that lasted 6 months. The study
protocol was reviewed and approved by the local ethical
committee of the Vrije Universiteit Brussel. The study
design has previously been described in detail.22 A brief
overview of the materials and methods is presented below.

Participants

The participants (n¼ 243) were male (n¼ 129) or female
(n ¼ 114) athletes (Figure 1) from all divisions except the
elite (highest) level of Belgian basketball competition.22

Teams were included only if they were hosted in Flanders
and mastered the Dutch language. The study was conducted
in accordance with the ethical institutional rules for human
research and with the Declaration of Helsinki for Medical
Research involving human participants. Written informed
consent was obtained from each athlete.

Interventions

Teams in the intervention group performed the training
program during their regular warm-up, twice a week for 5
to 10 minutes. Teams in the control group were unaware of
the existence of an intervention program and did not alter
their training sessions. A personal visit by 1 of the involved
researchers (sport physiotherapist) with each of the coaches
was organized to inform them about the intervention
program. During this meeting, the coaches of the
intervention teams received DVDs with specific informa-

tion on the intervention program. The DVD contained
detailed information (pictures, videos, and coach’s instruc-
tions) on how to correctly perform the exercises of the
intervention. In addition, a poster illustrating the exercises
of the jump-landing program and a handout with written
instructions were provided. The coaches received these
detailed instructions because they were responsible for
supervising and instructing the athletes.

The exercises of the intervention program were based on
literature research, including studies investigating preven-
tion programs for acute knee injuries.14,16,23,24 The inter-
vention program (Table 1; Appendix S1, available online at
http://dx.doi.org/10.4085/1062-6050-48.3.18.S1) adminis-
tered at the start of the 2010–2011 athletic season was
targeted at improving the athletes’ jump-landing technique,
and lasted 3 months.22 During the first month, the exercises
focused on basic techniques such as athletic positions,
lunges, and side-to-side jumps. In addition, the importance
of lower extremity alignment was emphasized. For the next
month, the focus shifted to fundamental exercises such as
tuck jumps, squat jumps, 1-legged jumps, and jumps on
unstable surfaces. Finally, in the third month, which is the
performance phase, more complex and sport-specific
exercises such as maximal jumps, lay-ups, and running
and cutting movements were introduced. No extra equip-
ment was needed to perform the intervention program
because every gym contained the required equipment, such
as benches and balls.

Outcomes

Researchers were appointed to supervise weekly the
completion of the injury-registration and exposure-mea-
surement forms and to determine if all exercises in the
intervention program were being performed. The research-
ers observed solely whether the program was executed and
whether the required forms were adequately completed by
the coaches (injury registration and exposure time). Under
no circumstances did they interfere with the intervention
program. One goal was independent implementation of the
intervention program by the coaches. However, if questions
arose in the intervention group, the researchers were allowed
to answer questions regarding the content of the program.

At baseline, all athletes completed a questionnaire that
asked about demographic information, a history of previous
injuries, and past and current sports participation.5,14 So that
we could determine the effectiveness of this injury-
prevention program, all acute and overuse injuries that
occurred during the 2010–2011 season were registered for
both the intervention and control teams by the coaches
using flow charts (Figure 2).5,22 If an injury occurred, the
coach and athlete completed the injury-registration form
(written version of the BLITS Online Injury Diary, Vrije
Universiteit Brussel, Belgium)25 within 1 week of injury
onset. To enable us to determine the hours of exposure to
basketball and adherence to the intervention program, the
coaches of the intervention group quantitatively recorded,
on a weekly basis, whether the prevention program
(duration ¼ 3 months) was carried out and logged the
attendance rate of each player during training. The coaches
of the control group were also asked to register the
attendance rate and exposure hours of each athlete. Only
the time exposed to basketball activities and the injuries
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sustained in relation to these activities were considered for
determining the injury incidence density.

In addition, the coaches completed a questionnaire at
follow-up (April–May 2011), after the prevention program
was completed. A Likert scale ranging from agree to
completely disagree was used to evaluate the potential of
the intervention in terms of translation and feasibility. The
coaches also answered questions on how many times the
athletes performed the exercises and whether the exercises
were performed as described. They were asked whether, in
their opinions, the jump-landing injury-prevention program
could become part of their future training sessions.

The training program was evaluated for translatability
and feasibility to determine the generalizability to real-
world application. For this purpose, the 5 dimensions of the
RE-AIM framework were used: Reach, effectiveness,
adoption, implementation, and maintenance. Except for
effectiveness, where the intervention and control groups
were compared, only the intervention group was taken into
account. More information on calculating these dimensions
is provided in the statistical analysis.

Sample Size

The prevalence of lower extremity injuries in basketball
in Flanders is about 78% in 1 season.13 We considered a
difference of 50% in the incidence of lower extremity
injuries between the intervention and control groups after a

follow-up of 1 season to be clinically relevant. To detect the
intended difference of 50% in the incidence of lower
extremity injuries with a power of 90% and an a of 5%, a
total of 34 participants per group were needed. Assuming a
dropout rate of about 20%, we needed a total of 82 athletes
to detect a potentially clinically relevant effect of the
intervention. However, because teams served as units of
randomization, a cluster effect was taken into account.
Therefore, for an intracluster correlation coefficient of 20%,
220 athletes from 24 teams needed to be included at
baseline.

Recruitment

Based on a power analysis, we assigned 24 of the 110
Flemish teams of the regional, second, and third national
divisions using computerized randomization. Randomiza-
tion and group allocation (1:1) took place before teams
were contacted. If an assigned team was not willing to
participate, the team was replaced with another team from
the backup randomization list. This backup randomization
list was created to guarantee the required number of teams
based on power analysis, and the procedure was the same
for the intervention and control groups. Neither group was
aware of the other, which was important to avoid
motivational bias, known as the Hawthorne effect.26

Figure 1. Flow chart showing participant-selection procedures.
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Statistical Analyses

A Pearson v2 test (nominal data) and independent-
samples t test (ratio data) were used to determine
homogeneity for all demographic data (P , .05). Injury

incidence density, henceforth addressed in this article as

incidence, and corresponding 95% confidence intervals

(95% CIs) were calculated for the number of new injuries

per 1000 exposure hours. If an athlete suffered multiple

Table 2. Calculations of the Dimensions of the RE-AIM Framework

RE-AIM Numerator Denominator

Reach, %

Setting level Eligible teams in IG Randomized IG teams

Individual level Eligible athletes in IG Athletes on randomized IG teams

Representativeness Eligible teams in IG Teams playing at described competition levels (Flanders,

Belgium)

Effectiveness (injury incidence density and hazard ratio)

Setting level Difference in lower extremity injury risk per 1000 exposure hours between the IG and control group

Adoption, %

Setting level Teams approached that agreed to participate and

implement the program

Eligible teams

Implementation

Setting level Coaches who successfully implemented key program

elements

Coaches of randomized IG teams

Individual level Program sessions followed by athletes of randomized IG

teams

Program sessions that ideally needed to be followed by

randomized IG teams

Adherence Program sessions followed by IG athletes who eventually

implemented the program

Program sessions that ideally needed to be followed by

IG teams that eventually implemented the program

Maintenance Proportion of coaches who planned to continue the intervention program in future seasons

Abbreviations: IG, intervention group; RE-AIM, reach, effectiveness, adoption, implementation, maintenance.

Figure 2. Injury definitions.
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injuries, only the first injury was considered in the analysis,
and the athlete was removed from the study to determine
effectiveness. Because the unit of allocation was teams, we
performed a multilevel Cox proportional hazard regression
analysis using SPSS (version 19.0; Chicago, IL) to estimate
the hazard ratios (HRs) and 95% CIs. More information on
the calculations of the different dimensions of the RE-AIM
framework is provided in Table 2.

RESULTS

Reach

Twenty-four teams were asked to participate in the study.
After randomization, 12 teams were allocated to the
intervention group. Of these 12 teams, all (100%) agreed
to participate (setting level). This also represents a reach of
approximately 11.8% of all the participating teams (12 of
102 teams) at all national levels of the Flemish basketball
competition (representativeness). From the 12 teams in the
intervention group, a total of 129 athletes agreed to
participate in the study (individual level). Of the athletes
who started the injury-prevention program, all were eligible
to follow the program (100%). An overview of the baseline
data for the intervention and control groups and the
dropouts (age, height, weight, body mass index) is provided
in Table 3. The athletes participating in this study were
homogeneous for these demographic data.

Effectiveness

Overall Injuries. To evaluate the effectiveness of the
training program, we analyzed the program, taking cluster

allocation into account (Table 4). The overall incidence of
lower extremity injuries was 3.6/1000 hours (95% CI¼ 1.9,
5.25) in the intervention group and 5.4/1000 hours (95% CI
¼ 3.4, 7.3) in the control group. The risk of a lower
extremity injury was lower in the former than in the latter
(HR ¼ 0.40 [95% CI ¼ 0.16, 0.99]).

Acute Lower Extremity Injuries. For acute lower
extremity injuries, the incidences in the control group
(4.0 [95% CI¼ 2.3, 5.7]) and intervention group (3.0 [95%
CI ¼ 1.48, 4.5]) were not different. The control group had
an increased risk of acute injuries, although it was not
significantly different (HR ¼ 0.37 [95% CI ¼ 0.12, 1.1]).

Overuse Lower Extremity Injuries. The risk of overuse
injuries in the control group (incidence ¼ 1.4 [95% CI ¼
0.35, 2.33]) and the intervention group (incidence ¼ 1.0
[95% CI ¼ 0.12, 1.87]) was not different, as confirmed by
the HR (0.47 [95% CI ¼ 0.09, 2.56]).

Adoption

At the start of the study, all teams (100%) agreed to take
part. Two of the 12 teams in the intervention group were no
longer willing to participate at the first follow-up (2 weeks
after the start), and 2 other teams dropped out in the
following month, resulting in an adoption rate of 66.7%.
After the study, all coaches of the remaining teams
acknowledged the importance of incorporating injury-
prevention training in their schedules. Two coaches
specifically mentioned that they felt that their athletes were
stronger and performed better after the jump-landing
training program. The participating coaches agreed
(37.5%, n ¼ 3) or totally agreed (50%, n ¼ 4) that the

Table 3. Participants’ Demographic Information

Group Sex n

Mean 6 SD

Age, y Height, cm Weight, kg Body Mass Index, kg/m2

Groups

Control Men 50 26.7 6 5.2 189.2 6 8.2 87.7 6 10.8 24.5 6 2.2

Women 43 22.9 6 3.9 174.1 6 6.9 64.6 6 8.4 21.2 6 1.9

Intervention Men 49 24.9 6 4.9 189.9 6 7.6 87.2 6 12.1 24.1 6 2.6

Women 41 23.7 6 5.8 173.5 6 5.8 65.3 6 8.9 21.7 6 2.3

Group dropouts

Control Men 10 24.5 6 7.6 193.0 6 7.2 90.5 6 12.3 24 6 2.5

Women 11 19.5 6 4.0 172.2 6 5.7 61.4 6 7.0 20.6 6 1.8

Intervention Men 20 23.8 6 5.7 192.0 6 5.7 89.3 6 16.9 24.2 6 1.5

Women 19 20.5 6 4.7 172.5 6 6.7 61.9 6 9.7 20.8 6 2.7

Table 4. Effectiveness of Jump-Landing Intervention Program in Preventing Injuries

Injury Type Exposure, h Injuries, n Injury Incidence Density (95% CI) Hazard Ratio (CG Versus IG)

Lower extremity

CG 5226.5 28 5.4 (3.4, 7.3) 0.40 (0.16, 0.99)a

IG 5009.7 18 3.6 (1.9, 5.25)

Acute

CG 5226.5 21 4.0 (2.3, 5.7) 0.37 (0.12, 1.1)

IG 5009.7 15 3.0 (1.48, 4.5)

Overuse

CG 5226.5 7 1.4 (0.35–2.33) 0.47 (95% CI: 0.09–2.56)

IG 5009.7 5 1.0 (0.12–1.87)

Abbreviations: CI, confidence interval; CG, control group; IG, intervention group.
a Difference between control and intervention groups (P , .05).
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provided information was thorough enough that they could
understand and correctly instruct their athletes in the
exercises. One coach did not use the handouts because the
information on the DVD provided him with sufficient
information to conduct the intervention program.

Implementation

Of all participating teams, 66.7% (n ¼ 8) performed the
jump-landing program at least twice a week, as recom-
mended (setting level), and were convinced of the positive
effects of the training. Session attendance among the
athletes initially participating in this study was 60% of the
prescribed training time (individual level). The 4 teams that
never started the intervention program were considered
dropouts and were excluded from the adherence analysis.
Adherence among the athletes who completed the program
was 86%. The average number of program sessions missed
by individual athletes was 2 6 3 sessions.

Maintenance

Only 1 coach found the program to be time consuming;
nonetheless, the team completed the intervention program.
Other coaches found the jump-landing program to be easily
compatible with their training and considered it time well
spent. Of the participating coaches, 75% (n ¼ 6) indicated
that they definitely would like to use the injury-prevention
program, preferably during the preseason. All coaches who
integrated the jump-landing program into their training
sessions indicated that they were aware of the importance
of injury prevention and found the program to be
compatible with their normal training intensity and
strategy.

DISCUSSION

Main Findings

At present, our understanding of the implementation
possibilities of a coach-supervised injury-prevention pro-
gram is limited. The main purpose of this study was to
determine the translatability and feasibility of a coach-
supervised exercise program on jump-landing technique to
reduce injury occurrence using the 5 dimensions of the RE-
AIM framework.18 Our results are important because they
combine lower extremity injury-rate data after an injury-
prevention program with information about the implemen-
tation aspects.

The RE-AIM framework is a relatively new concept, and
although it is gaining in popularity, there is still no easy
way to generate an overall RE-AIM score. We found no
information on what is defined as a good or inadequate
percentage of the different dimensions of the framework
(reach, effectiveness, adoption, implementation, mainte-
nance). Furthermore, comparisons with previous research
are limited; although several groups14,24,27,28 studied coach-
supervised intervention programs, only one27 addressed all
the different dimensions of the RE-AIM framework.

In total, all teams randomized to the intervention group
agreed to participate, and all athletes in the intervention
group were eligible to participate in the intervention
program, resulting in a reach of 100% at both the setting
and individual levels. However, 2 weeks after the start,

several teams in the intervention group (n¼ 4/12) reported
not being willing to participate any longer, resulting in an
adoption rate of 66.7%. In our study, reach at the initial
level was higher than in the study of Labella et al28 (100%
and 36.8%, respectively). In their study, a coach-led
neuromuscular warm-up was performed with the aim of
reducing lower extremity injuries in female public high
school soccer and basketball athletes. The dropout rate in
our coach-supervised training program was higher than
theirs (33% versus 5.2%). This difference can be explained
by the fact that, at the start of the study by Labella et al,28 a
large number of coaches refused to participate. Coaches in
both investigations gave similar reasons for declining to
participate (eg, lack of time or interest). In our study,
however, 1 coach dropped out because he was fired, yet the
dropout rates of both the intervention and control groups
were similar in our study.

An important finding is that the attendance rate of the
teams of the intervention group that completed the jump-
landing intervention program was 86% (implementation).
The session attendance rate of all teams originally
randomized to the intervention group was 60%, a result
comparable with other studies.27,28 We did not investigate
the demographic data of the coaches. The literature
suggests that coaches who were older or overweight or
appeared less physically fit tended to include fewer
prescribed exercises.27 Not only can knowledge and beliefs
influence the attitude toward injury prevention,29 but
apparently the coach’s demographic characteristics can,
too.27

The coaches found the jump-landing program to be easily
compatible with their training and worth the invested time.
A total of 75% of the coaches (n¼ 67) in the intervention
group intended to continue the training program during the
following season (maintenance), preferably in the presea-
son. This suggests that coaches are aware that sufficient
preparation of athletes is important in preventing injuries.
Preseason conditioning can have a positive influence on
injury prevention.16,30 However, we investigated 1 season
only, so we do not know if coaches can implement the
warm-up consistently over several seasons or need
retraining to maintain compliance.

The intervention group had 5009.7 exposure hours (n ¼
90 athletes), and the control group had 5226.5 exposure
hours (n ¼ 93 athletes). The intervention group had 18
lower extremity injuries (incidence ¼ 3.6 [95% CI ¼ 1.9,
5.25]), whereas the control group sustained 28 lower
extremity injuries (incidence ¼ 5.4 [95% CI ¼ 3.4, 7.3]).
The HR shows that the risk (effectiveness) of a lower
extremity injury was lower in the intervention group than in
the control group (HR¼ 0.40 [95% CI ¼ 0.16, 0.99]).
Labella et al28 reported an injury rate of 1.78/1000 hours
(95% CI ¼ 1.29, 2.28) in the intervention group and 4.19/
1000 hours (95% CI¼ 3.35, 5.02) in the control group. The
difference in injury rate can be attributed to our taking only
the first injury into account, unlike Labella et al, who
calculated the overall injury rate. Myklebust et al14 and
Mandelbaum et al24 reported only anterior cruciate
ligament injuries, so comparisons for injury incidence are
difficult.

Although the RE-AIM framework provides an indication
of the translatability and feasibility of the intervention
program, no cutoff points exist to describe what is defined
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as good or excellent reach, adoption, effectiveness,
implementation, and maintenance. The RE-AIM frame-
work is relatively new, and researchers are constantly
improving the framework. This method might be promising
for future researchers whose purpose is to investigate
implementing interventions in real-life situations.

Limitations

The fact that the questionnaires used for the evaluations
were based on self-reports by the coaches is a limitation to
this study. The coaches of each team recorded injuries,
exposure, and compliance. The validity and reliability of
their recordings, however, were not monitored. When the
registration forms were not completed during or immedi-
ately after a training session or match, the coaches had to
complete the registration forms in a retrospective manner
within 1 week. A thorough data registration was performed
to ensure that all information on effectiveness was
provided: Any missing information or consistencies on
the injury-registration and exposure forms were addressed.
Minimal follow-up to optimize correct registration was
conducted by contacting the coaches weekly. Consequent-
ly, recall bias is presumably small because most coaches
followed the protocol and submitted their registration forms
on a weekly basis.

The injury-prevention program was evaluated for effec-
tiveness with regard to injury incidence, translatability, and
feasibility. These factors are important for detecting the
overall injury-prevention effect in real-life situations. An
intervention that is not adequately adopted or sustained is
unlikely to have a significant effect. The coach-supervised
intervention program is an easy-to-use training program.
Coaches indicated that it was easy to integrate into their
regular teaching routines and that they intended to
implement the program during the following seasons.
However, we studied only 1 season, so we do not know
if coaches will actually implement the injury-prevention
program consistently over several seasons.

Another limitation is the high dropout rate, reducing the
total number of athletes in the intervention group to 90 and
in the control group to 93. Because of all the measurements
during the season, participating in the study required much
more time than simply participating in the intervention. It is
possible that the extra time required for the evaluation
process discouraged coaches from participating. As men-
tioned before, the number of dropouts in the intervention
and control groups, however, was similar. Furthermore,
baseline variables of players who were lost to follow-up did
not differ from the other players. Bias due to selective
dropout is consequently believed to be limited.

The HR showed a difference between groups, indicating
that the intervention program was effective in preventing
lower extremity injuries. Due to the high dropout rate, our
sample size was probably too small to detect a significant
effect for individual groups. Future researchers should
focus on larger-scale implementation to distinguish be-
tween male and female athletes and acute and overuse
lower extremity injuries. It might also be valuable to
investigate if the effectiveness relates to all injuries, new
injuries, and reinjuries. This information would be helpful
in promoting the implementation and maintenance of our
coach-supervised jump-landing intervention program. Rep-

resentativeness was approximately 11.8% of all participat-
ing teams at all national levels of Flemish basketball
competition. Before translating the effectiveness and
applicability of this intervention program, we must bear
in mind that the study was done on only a small portion of
the basketball population; however, the results are very
promising.

Strengths of the Injury-Prevention Program

An injury-prevention protocol requiring active participa-
tion from physicians or physical therapists or expensive
equipment would limit the potential for future use, so this
coach-instructed jump-landing program is an important
development in preventing injuries in real-life settings. It
was developed to address previously identified risk factors
for lower extremity acute and overuse injuries related to
jump landings.19 The intervention program was designed
based on information about injury mechanisms and
effective prevention strategies from previous studies.16,23

The thorough instructions on the DVDs that were provided
to the coaches allowed them to correctly implement the
injury-prevention program and to train their athletes
accordingly. Cumps et al25 implemented a balance-training
program for basketball athletes and found that the 20-
minute session was quite lengthy given that most teams
trained only 2 or 3 times per week for 1.5 or 2 hours each.
The exercises per session were therefore kept to a
minimum, and the choice was made to have several (at
least 2) sessions per week. This schedule made the program
less time consuming and easier to implement compared
with intensive intervention programs lasting 20 minutes per
session. To improve injury-prevention awareness, both
coaches and athletes should be educated.

The effect of injury-prevention awareness was minimized
by not informing the control group of the intervention
group and vice versa. This was done in order to avoid any
motivational bias, and the teams were instructed not to alter
their normal training frequency or strategy. The long-term
effectiveness of the jump-landing training program in
preventing lower extremity injuries and whether the
potential protection persists remains to be seen. However,
given these results, we can conclude that introducing the
jump-landing program will reduce the number of lower
extremity injuries in general and acute injuries in particular,
which would likely indicate sustainable injury prevention.
Previous researchers31,32 have shown the importance of
incorporating instructions for jump-landing techniques into
the intervention program. When investigating the merits of
the program, we should focus on its effectiveness in
preventing injuries but also take a closer look at its
influence on the jump-landing technique itself. After all,
athletes who are defined as being at risk are likely to benefit
from specific intervention programs designed to improve
jump-landing technique.16,33–35

CONCLUSIONS

We used the RE-AIM evaluation framework to evaluate a
jump-landing injury-prevention program for translatability
and feasibility. Overall reach, adoption, implementation,
and maintenance of this coach-supervised intervention
program were high. Most coaches found the jump-landing
program to be readily compatible with their current training
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regimens and believed that time spent on injury prevention
was time well spent. They intended to make this program
part of their regular training routine. In addition, lower
extremity injuries were fewer in the intervention group than
in the control group. To confirm these results and
investigate if differences can be found for acute and
overuse injuries in female and male athletes, further
research on a larger scale is needed. The RE-AIM is a
promising tool to measure the effect of injury-prevention
programs in real-life situations.
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