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ABSTRACT
Warming- up Hockey (WUP) is an effective injury prevention 
programme to reduce acute field hockey injuries among 
youth. This paper describes the process evaluation of the 
nationwide scaling- up. We conducted a mixed- methods 
process evaluation from September 2019 to December 
2020 according to the Reach, Effectiveness, Adoption, 
Implementation and Maintenance (RE- AIM) framework, 
focusing on the intervention and its implementation. We 
collected data through questionnaires, interviews and 
web/app analytics. Participants were trainers/coaches, 
technical/board members of hockey clubs (TBMs) and 
employees of the Royal Dutch Hockey Federation (KNHB). 
In total, 226 trainers/coaches (61 via WUP and 165 via 
training courses) and 14 TBMs filled in questionnaires. 
Ten individuals (four trainers/coaches, four TBMs and 
two KNHB employees) participated in semistructured 
interviews. The study showed the following results 
according to the RE- AIM framework. Reach: According to 
web/app analytics, 1492 new accounts were registered. 
Effectiveness: Overall, users were satisfied with WUP 
and the implementation strategies, and believed WUP 
could reduce field hockey injuries. Adoption: 63% of 
the trainers/coaches (enrolled via WUP) indicated they 
used WUP. Implementation: Most trainers/coaches did 
not use WUP during every training session or match. 
Most TBMs promoted WUP in their club. Implementation 
barriers included lack of integration with other training 
programmes, ‘know- it- all’ trainers, lack of supervision on 
WUP use and delayed start of implementation. Facilitators 
included perceived added value, information need on injury 
prevention in small clubs and tailored communication. 
Maintenance: Users planned to use WUP occasionally. 
The KNHB intended to integrate WUP in their newly 
developed Knowledge Platform. To conclude, WUP was 
evaluated as a useful programme, but adherence to WUP 
was challenging. Timely preparation and creating an 
implementation plan based on stakeholder input, including 
communication at key moments during the sports season 
and tailored communication, were found to be important 
during implementation. Findings can be useful for others 
planning to implement evidence- based injury prevention 
programmes on a larger scale.

INTRODUCTION
Regular physical activity carried out through 
participation in sports has many positive 

health effects for children and adolescents1 2 
but also includes risks for injury. Sports inju-
ries can lead to individual players’ health 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Participation in field hockey includes a risk of injury. 
Injuries can be reduced by using evidence- based 
injury prevention programmes. However, imple-
menting these programmes in practice remains a 
challenge. Multiple factors operating at many lev-
els play a role during implementation, and research 
concerning effective implementation processes of 
injury prevention programmes in real- word contexts 
is desirable.

WHAT THIS STUDY ADDS
 ⇒ This study contributes to narrowing the science 
practice gap by systematically evaluating the nation-
wide scaling- up of the injury prevention programme 
Warming- up Hockey (WUP) and its implementa-
tion in accordance with the Reach, Effectiveness, 
Adoption, Implementation and Maintenance (RE- 
AIM) framework.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The study demonstrated that WUP is a useful pro-
gramme, but in practice, adherence to the pro-
gramme was a challenge. Sports federations can 
possibly stimulate adherence to injury- preventive 
interventions by, for instance, integrating stand- 
alone interventions in broader programmes, great-
ly emphasising its added value among all target 
groups and stimulating clubs’ supervision of inter-
vention use.

 ⇒ Also, results of the study can be beneficial to other 
sports federations and researchers who would like 
to implement injury prevention programmes on a 
larger scale. This evaluation shows the importance 
of timely preparation and creating an implemen-
tation plan based on stakeholder input, including 
communication at key moments during the sports 
season (ie, before and at start of the season and 
just before the start of the spring competition) and 
tailored communication to target groups. Since na-
tionally implementing an intervention takes time, a 
long- term implementation effort is needed.
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burden, extensive lay- off periods, and direct and indirect 
costs for society.3 Field hockey is a popular team sport in 
the Netherlands,4 however, around 240 000 field hockey 
injuries were registered in 2019,5 most affecting the lower 
limbs.6

In order to prevent injuries, many evidence- based 
injury prevention programmes have been developed7 
and evaluated, often consisting of injury preventive exer-
cises.8–12 To have a positive impact on injury prevention, 
effective evidence- based programmes need to be widely 
adopted, implemented and maintained.13 Translating 
evidence- based sports injury prevention programmes to 
the real- world context can be challenging due to multiple 
factors, for example, social influence and broader cultural 
norms,14 which can interact at many levels (eg, individual 
athlete, trainer/coach, sports club and the sports federa-
tion).15 The Translating Research into Injury Prevention 
Practice framework (TRIPP) acknowledges the impor-
tance of understanding this real- world implementation 
context (step 5) and of the evaluation of implementation 
in these contexts (step 6).16 In this way, it complements 
the sequence of prevention model about intervention 
development (steps 1–4).17 18 By using the ‘TRIPP frame-
work’, implementation of injury prevention programmes 
in real- world sports settings can be optimised.12 In order 
to move the field forward, clearly and properly reported 
findings on implementation processes of proven effec-
tive interventions are desirable, to know what (does not) 
work(s) and to replicate these effects in the implementa-
tion of similar future interventions.19 20

In order to gain knowledge on implementation 
processes in a real- world context, we evaluated the natural 
course of nationwide injury prevention programme 
uptake in the Netherlands. This study describes the 
process evaluation of the scale- up of Warming- up Hockey 
(WUP) in the Netherlands. More specifically, WUP and 
its accompanying implementation strategies were evalu-
ated using the framework for evaluating implementation 
research: the Reach, Effectiveness, Adoption, Implemen-
tation and Maintenance (RE- AIM) framework.

METHODS
We conducted a mixed- methods process evaluation.

The intervention programme and its implementation 
strategies
To reduce injuries in field hockey, the Royal Dutch 
Hockey Federation (KNHB) and the Dutch Consumer 
Safety Institute (VeiligheidNL), together with national 
field hockey and injury prevention experts, developed 
an injury prevention programme for trainers/coaches 
of youth field hockey teams: WUP.21 WUP was positively 
evaluated on relevancy, satisfaction and usability,21 and 
proved to be effective in reducing acute field hockey inju-
ries and injury burden.10

WUP, available as an app and website, consists of 
sex- specific and age- specific structured and evidence- 
informed exercises with an explanation via text and 

video. Exercises should be executed before training and 
match sessions in youth field hockey (see online supple-
mental appendix I for screenshots WUP) and consist 
of a preparation phase (ie, agility and cardiovascular 
warm- up exercises), movement skills (ie, stability and 
flexibility exercises) and field hockey skills (ie, speed 
and strength exercises in field hockey situations). After 
a trainer/coach logs in and signs up a team, a tailored 
training programme of 40 weeks is created covering the 
preseason, competition season and postseason.

To implement WUP nationally, an implementation 
plan was drawn up22 by an implementation expert with 
input from relevant stakeholders (see table 1). Based 
on this implementation plan, the KNHB promoted 
WUP on a regular basis between September 2019 and 
December 2020 (see online supplemental appendix II) 
among trainers/coaches and technical/board members 
(TBMs) by using several implementation materials, like 
articles/messages and videos in digital newsletters, on 
the website of the KNHB or  hockey. nl, on social media 
(Facebook, Twitter and Instagram) and, for example, a 
PowerPoint presentation in webinars, training courses 
and masterclasses. Also, a toolkit with communication 
materials was promoted among TBMs to support them in 
implementing WUP in their clubs. Online supplemental 
appendix III provides an overview of this implementation 
process.

Participants
Participants were trainers/coaches aged 16 years and 
older of youth field hockey teams in the Netherlands and 
TBMs, who registered for WUP from September 2019 
to October 2020 (ie, WUP users). In addition, trainers/
coaches who took part in KNHB training courses in 
this time period were invited to participate in the study. 
Trainers can be defined as training the team one or 
multiple times per week (ie, teaching hockey skills) 
and coaches as coaching the team during matches (ie, 
deciding on the line- up and providing tactical instruc-
tions). Furthermore, KNHB employees who were involved 
in executing the implementation plan were included in 
the study.

The RE-AIM framework
The process evaluation was performed according to the 
RE- AIM framework,23 which can be used to evaluate the 
introduction of intervention strategies in a practical 
(sports) context.24 Table 2 describes how we operation-
alised the RE- AIM components.

Data collection
We collected data through questionnaires, semistruc-
tured interviews and WUP/Google analytics between 
September 2019 and December 2020 (see table 2). 
Online supplemental appendix IV provides a detailed 
overview of methods used and study participants.

In questionnaires, developed by sport injury prevention 
experts of the Dutch Consumer Safety Institute and an 
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Table 1 Overview of implementation goals and strategies*

Overall goal Implementation goal

Implementation strategies

How to reach 
implementation goal

Implementation 
materials Implementation channel Timing

Trainers/coaches

Trainer/coach knows 
about WUP

Increase 
awareness of WUP

Explain WUP, use role 
models†, emphasise 
effect of WUP on injuries 
among youth

Articles/messages, 
videos/ images, 
PowerPoint

Social media, KNHB 
website, hockey.nl, 
hockey conference†, 
digital newsletters

Start of season 
and during 
season

Provide information WUP 
in existing meetings 
KNHB

– Webinars, 
masterclasses‡, 
training courses‡

During season

Trainer/coach 
becomes enthusiastic 
about WUP and 
knows added value 
(injury prevention)

Increase 
knowledge about 
injury prevention/
influence attitude 
towards WUP

Position WUP not solely 
as WUP, but also as a 
programme to increase 
fitness and motor skills 
of players

Article/message WUP, social media, 
KNHB website, 
hockey.nl

Start of season 
and during 
season

Emphasise variety of 
exercises in WUP

Trainer/coach 
participates in 
meetings

Increase 
knowledge about 
injury prevention 
and practical skills

Give more detailed 
information about 
background WUP and 
provide examples of 
exercises

See TBM (toolkit via 
PPT)§

Organised regional 
meetings†/club 
meetings organised by 
TBM§

During season

Trainer/coach uses 
WUP correctly 
throughout the season

Stimulate use of 
WUP

Trigger trainers/coaches 
to regularly use WUP

Push notifications/
pop- ups in 
WUP+see TBM 
(toolkit with PPT 
and promotional 
materials)§

WUP+club 
channels+organised 
meetings TBM§

During season

Trainer/coach knows 
how to motivate its 
players

Stimulate long- 
term use of WUP

Trainers/coach links 
WUP to creating fitter, 
healthier and injury- free 
hockey players and 
conveys this added 
value of WUP to its 
players†

Injury scheme per 
player*

WUP Before start 
of season and 
during seasonArticles/messages Social media, KNHB 

website, hockey.nl

Trainer/coach 
integrates use of WUP 
in its training routine

Stimulate long- 
term use of WUP

Emphasise importance 
of continuation of WUP 
after summer period 
(period of non- activity 
can result in higher injury 
risk)

Articles/
messages+see TBM 
(toolkit via template 
long- term planning†)§

Social 
media+organised 
regional meetings/club 
meetings organised by 
TBM§

End of season

TBM (technical/board member)

TBM knows about 
WUP and its purpose

Increase 
awareness of WUP

Explain WUP, use of role 
models†, emphasise 
effect of WUP on injuries 
among youth

Articles/messages, 
videos/images and 
PPT

Social media, KNHB 
website, hockey.nl, 
hockey conference†, 
digital newsletters, 
mailing clubs

Start of season 
and during 
season

Mention WUP in existing 
meetings KNHB

– Webinars, 
masterclasses‡, 
network meeting

During season

Continued
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implementation expert of the Amsterdam UMC in collab-
oration with a KNHB employee, participants were asked 
demographical questions and questions concerning 
WUP related to the RE- AIM framework (see online 
supplemental appendix V). All WUP users who checked 
the opt- in box for participation in research during regis-
tration for WUP from September 2019 to March 2020 
received a baseline (T0) questionnaire. There were two 
types of questionnaires, one for trainers/coaches and 
one for TBMs. The number of follow- up questionnaires 
ranged from one to three (T1/T2/T3), depending on 
the moment of enrolment in the study. Also, WUP users 
who did not respond to T0 or registered for WUP from 
April to October 2020 and checked the opt- in box for 
participation in research (hereafter referred to as ‘late 
entrants’) were contacted (again) to complete a ques-
tionnaire. The questionnaire for late entrants was a mix 
between the baseline questionnaire and a follow- up ques-
tionnaire. Trainers/coaches from the KNHB training 
course received only one separate questionnaire. All 
participants provided informed consent through the 
online questionnaire.

In the questionnaires, participants could express 
interest in participation in an interview: convenience 
sampling was used. KNHB employees were asked through 
email for their participation in interviews. Interviews were 

held (mostly by phone) to gather a deeper understanding 
of the implementation of WUP (see online supplemental 
appendix VI for the topic guide). They were conducted 
by MHC and AB at different time points, until data satu-
ration was reached .

Online analytics (WUP/Google analytics) were used to 
determine the number of trainers/coaches reached (see 
for operationalisation table 2: Reach of WUP) and which 
implementation strategies they engaged with (see for 
operationalisation table 2: Adoption of implementation 
strategies).

Data analysis
Data originating from the questionnaires were analysed 
using SPSS (V.25). Descriptive statistics were used. We 
included all fully or partly completed questionnaires 
in the data analysis. If the same participants completed 
the same questions at different time points, answers 
were aggregated or averaged (see online supplemental 
appendix V). For numeric scores this was regarded as 
valid, given the lack of variation within individuals. Of 
the statements in the questionnaire asked on a 7- point 
Likert scale (disagree- agree), answers were categorised: 
1–3 disagree, 4 neutral, 5–7 agree.

A thematic analysis was performed on the qualita-
tive data.25 First, transcribed interviews and field notes 

Overall goal Implementation goal

Implementation strategies

How to reach 
implementation goal

Implementation 
materials Implementation channel Timing

TBM is enthusiastic 
about WUP and 
knows added value 
(injury prevention)

Increase 
knowledge about 
injury prevention/
influence attitude 
towards WUP

Position WUP not solely 
as WUP, but also as 
programme to increase 
fitness and motor skills 
of players

Article/messages, 
PPT

Digital newsletter, 
club mailing, 
masterclasses‡, 
webinar, network 
meeting

Start of season 
and during 
season

Emphasise variety of 
exercises in WUP

Share injury numbers 
in field hockey and its 
consequences

Factsheet KNHB website, digital 
newsletter

Start of season

TBM promotes WUP/
makes an annual 
(communication) plan 
to implement WUP in 
club

Stimulate use of 
WUP within club

Provide a PPT to 
organise meetings within 
club, a template for an 
annual (communication) 
plan and provide 
promotional materials

Toolkit (via PPT, 
template for annual 
(communication) 
plan and promotional 
materials)

Digital newsletters, 
club mailing, social 
media, website KNHB, 
hockey.nl

Start of season 
and during 
season

TBM makes a plan for 
following season

Stimulate long- 
term use of WUP

Provide TBMs with 
template for long- term 
planning†

Toolkit (via template 
for long- term 
planning)

Digital newsletters, 
club mailing, social 
media, KNHB website, 
hockey.nl

End of season

*Implementation activities executed before this implementation study (2015–2019): press release, 10 WUP meetings clubs (financed by 
health insurance company), few meetings trainers/coaches and TBM, occasional communication about WUP (eg, mailings).
†Implementation activities which have not been deployed (eg, regional meetings+hockey conference due to COVID- 19).
‡Masterclasses, training courses were mostly online due to COVID- 19 and message to create fitter, healthier and injury- free players 
adjusted to corona situation (important to use WUP after a period of non- activity).
§Implementation activities dependent of TBM.
KNHB, Royal Dutch Hockey Federation; PPT, PowerPoint; TBMs, technical/board members; WUP, Warming- up Hockey.

Table 1 Continued
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were read to gain familiarity with the data (compiling). 
Second, AB and FvN open- coded four interviews using 
initial codes, which were subsequently compared in a 
team meeting and clustered into overarching codes in 
compliance with table 2 RE- AIM framework operation-
alisation, and recorded in a final codebook (see online 

supplemental appendix VII). Using the generated code-
book, AB independently coded the remaining interviews 
(disassembling) along with corresponding quotations. By 
analysing existing codes, underlying themes were iden-
tified (reassembling). Quotes were selected to illustrate 
quantitative results.

Table 2 Description of the operationalisation and measurement of the five components of the RE- AIM framework

Component 
RE- AIM

Level of 
evaluation* Operationalisation Measurement

Reach WUP The no of accounts that were registered 
during the study period relative to the total 
population of trainers/coaches and the 
extent to which the website was visited 
and the app installed

Web and app analytics (eg, visitor numbers 
website, no of downloads app)

Effectiveness WUP The extent to which trainers/coaches and 
TBMs were satisfied with WUP, the extent 
WUP was perceived as user- friendly and 
the extent WUP was perceived as having 
an impact on injury prevention

Questionnaires (satisfaction and user- 
friendliness scores regarding WUP, statement 
on perceived impact on reduction of 
the number of injuries†) and interviews 
(elaboration on satisfaction with WUP‡)

Implementation 
strategies

The extent to which trainers/coaches 
and TBMs were satisfied with the 
implementation strategies

Questionnaires (statements on satisfaction 
with implementation strategies: overall, 
clearness of message, feeling addressed 
by/relating to the message, clearness 
of utility of WUP in message†) and 
interviews (elaboration on satisfaction with 
implementation strategies‡)

Adoption WUP The extent to which trainers/coaches 
used WUP, reasons behind (non- )use, 
self- efficacy on using WUP and identifying 
barriers and facilitators for use of WUP by 
trainers/coaches

Questionnaires (use of WUP yes/no, 
reasons for use and non- use, confidence on 
independent use†) and interviews (reasons 
for (non- )use, identification of barriers and 
facilitators in using WUP‡)

Implementation 
strategies

The extent to which trainers/coaches 
and TBMs engaged with implementation 
strategies

Google analytics (opening rate, click rate, 
etc) and questionnaires (self- report of the 
organisation/channel through which being 
familiar with WUP†)

Implementation WUP The extent to which trainers/coaches used 
WUP as intended

Questionnaires (frequency of use, use of 
separate of exercises or training scheme, 
use of match warm- up†) and interviews 
(elaboration on how exercises were 
executed: possible adjustments made‡)

Implementation 
strategies

The extent TBMs implemented WUP in 
their clubs and identifying barriers and 
facilitators for implementing WUP for 
TBMs and KNHB employees

Questionnaires (which target groups 
reached†) and interviews (barriers and 
facilitators for implementing WUP‡)

Maintenance WUP The extent to which trainers/coaches 
intended using WUP in future training 
sessions and matches

Questionnaires (statements about future 
use†) and interviews (elaboration on future 
use‡)

Implementation 
strategies

The extent to which TBMs and KNHB 
employees intended using implementation 
strategies in the future and what these 
implementation strategies might entail

Interviews (elaboration on the use of 
implementation strategies: which strategies 
will be used‡)

*To structure the evaluation of the implementation process, a distinction was made between the intervention, WUP and the implementation 
strategies.
†An overview of the questions included in the questionnaires can be found in online supplemental appendix V.
‡The interview topic guide can be found in online supplemental appendix VI.
KNHB, Royal Dutch Hockey Federation; RE- AIM, Reach, Effectiveness, Adoption, Implementation and Maintenance; TBM, technical/board 
member; WUP, Warming- up Hockey.
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All data were treated confidentially. Data were securely 
stored and could only be accessed by MHC and AB.

When presenting results from trainers/coaches, 
trainer/coach refers to trainers/coaches who partici-
pated in the study via WUP. When presenting results 
from trainers/coaches who participated in the study via 
the KNHB training course, this is mentioned specifically.

RESULTS
Until October 2020, when the last questionnaire was 
sent, the total number of WUP users who checked the 
opt- in box for participation in research was 298 (24% 
of all registered accounts). Of these 298, 75 WUP users 
(25%) participated in the study: 61 trainers/coaches (14 
enrolled in the baseline questionnaire and 47 in the late 
entrants’ questionnaires) and 14 TBMs (2 enrolled in the 
baseline questionnaire and 12 in the late entrants’ ques-
tionnaires). Of the trainers/coaches from the KNHB 
training course, 165 out of 650 (25%) enrolled in the 
questionnaire (see figure 1).

Concerning interviews, data saturation was reached 
after 10 interviews with different stakeholders: 4 trainers/
coaches, 4 TBMs and 2 KNHB employees (see table 3).

Reach
Warming-up Hockey
From September 2019 to December 2020, the total 
number of new WUP accounts was 1492 (7% of the esti-
mated population of trainers/coaches). The website 
generated 12 000 sessions from 9400 users (unique visi-
tors). Also, 6000 users (unique visitors) visited the WUP 
app (see online supplemental appendix VIII).

Effectiveness
Warming-up Hockey
On overage, satisfaction by trainers/coaches (N=16) who 
reported using WUP was rated a 7.2 (SD=1.8, min: 1, 
max: 9) on a scale from 1 (completely not satisfied) to 10 
(very satisfied): ‘WUP gave practical input for a warm- up. 

Exercises were good’” (trainer/coach). Among TBMs 
(N=7) WUP was averagely rated a 7.6 (SD=0.5, min: 7, 
max: 8). Of the trainers/coaches participating in the 
study via the KNHB training course, 74% (N=17) were 
satisfied with WUP. Not all users were equally satisfied, 
some missed information about the goal of the exercises: 
‘I miss the link between exercises and injury prevention. 
Why do we use these exercises? Which muscle groups do 
we train and how are injuries prevented?’.

Trainers/coaches (N=16) who used WUP rated its user- 
friendliness a 7.0 (SD=2.3, min: 1, max: 10) and TBMs 
(N=7) a 7.3 (SD=0.8, min: 6, max: 8) on a scale from 1 
(completely not user- friendly) to 10 (very user- friendly). 
Users indicated there were some temporary technical 
problems, such as logging in: ‘I had to keep logging in, 
and it was problematic to select and add teams.’ (trainer/
coach). However, overall, WUP was experienced as user- 
friendly: ‘WUP works fine. I can find everything easily 
and don’t have to look for hours.’ (trainer/coach). Espe-
cially videos were well received by the trainers/coaches: 
‘I like the videos in WUP. First, I read the text, and then I 
can easily check if I understood the exercise by watching 
the video.’

Concerning perception of impact, 85% (N=11) of the 
trainer/coaches and 92% (N=12) of the TBMs believed 
WUP could reduce injuries among field hockey players: 
‘My team consists of really young players, who gener-
ally have fewer injuries. However, I think performing a 
good warm- up is important in order to prevent injuries.’ 
(trainer/coach).

Implementation strategies
Trainers/coaches and TBMs indicated their overall satis-
faction with the implementation strategies: 82% (N=29) 
of the trainers/coaches and 73% (N=8) of the TBMs 
agreed to be satisfied. More specifically, 89% (N=24) of 
the trainers/coaches and 70% (N=7) of the TBMs agreed 
the message was clear, 81% (N=22) of the trainers/
coaches and 70% (N=7) of the TBMs agreed they felt 
addressed by/could relate to the message, 85% (N=23) 
of the trainers/coaches and 80% (N=8) of the TBMs 
agreed the utility of WUP was clear in the message.

Trainers/coaches participating in the study via the 
KNHB training course (N=30) rated their satisfaction 
with the implementation materials a 7.1 (SD=1.9, min: 3, 
max: 10) on a scale of 1 (not satisfied) to 10 (very satis-
fied), the clarity of the message a 7.1 (SD=1.8, min: 3, 
max: 10), feeling addressed by/relating to the message a 
7.1 (SD=2.2, min: 2, max: 10) and the clarity of the utility 
of WUP in the messages a 7.5 (SD=1.8, min: 2, max: 10). 
As one trainer/coach stated: ‘The message was very clear. 
For every trainer who uses common sense, the informa-
tion was sufficient.’

Adoption
Warming-up Hockey
Of the trainers/coaches participating in the study via 
WUP, 63% (N=22) indicated they used WUP. Of the 

Figure 1 Flow chart of participants. *Number differs 
from total number of registered accounts (1492) in the 
implementation period, since the implementation period 
lasted longer than the research period (last questionnaire 
was sent in October 2020). KNHB, Royal Dutch Hockey 
Federation; WUP, Warming- up hockey.

https://dx.doi.org/10.1136/bmjsem-2022-001456


7Cornelissen MH, et al. BMJ Open Sp Ex Med 2023;9:e001456. doi:10.1136/bmjsem-2022-001456

Open access

Ta
b

le
 3

 
P

ar
tic

ip
an

t 
ch

ar
ac

te
ris

tic
s

M
et

ho
d

Ta
rg

et
 g

ro
up

To
ta

l N

S
ex

 
(m

al
e)

,
N

 (%
)

A
g

e 
(in

 y
ea

rs
), 

m
ea

n
P

o
si

ti
o

n
N

 (%
)

G
en

d
er

 t
ea

m
N

 (%
)

C
at

eg
o

ry
 t

ea
m

*
N

 (%
)

Q
ue

st
io

nn
ai

re
Tr

ai
ne

rs
/c

oa
ch

es
 (w

ho
 

p
ar

tic
ip

at
ed

 in
 s

tu
d

y 
vi

a 
W

U
P

)

61
N

=
61

†
32

 (5
3)

N
=

61
†

39 (S
D

=
15

, m
in

: 1
6,

 m
ax

: 6
8)

 Tr
ai

ne
r/

co
ac

h
Tr

ai
ne

r
C

oa
ch

N
=

51
†

29
 (5

7)
8 

(1
6)

14
 (2

8)

 B
oy

s
G

irl
s

M
ix

N
=

53
†

11
 (2

1)
41

 (7
7)

1 
(2

)

 A
- t

ea
m

B
- t

ea
m

C
- t

ea
m

D
- t

ea
m

E
- t

ea
m

N
=

52
7 

(1
4)

13
 (2

5)
10

 (1
9)

11
 (2

1)
11

 (2
1)

Q
ue

st
io

nn
ai

re
Tr

ai
ne

rs
/c

oa
ch

es
 (w

ho
 

p
ar

tic
ip

at
ed

 in
 s

tu
d

y 
vi

a 
K

N
H

B
 t

ra
in

in
g 

co
ur

se
)

16
5

–
–

–
–

–
–

–
–

Q
ue

st
io

nn
ai

re
TB

M
s

14
N

=
14

†
13

 (9
3)

N
=

14
†

52 (S
D

=
6,

 m
in

: 4
3,

 m
ax

: 6
7)

 Te
ch

. d
ire

ct
or

Te
ch

. m
an

ag
er

Te
ch

. c
oo

rd
in

at
or

Te
ch

. c
om

m
itt

ee

N
=

13
†

1 
(7

)
3 

(2
3)

3 
(2

3)
6 

(4
6)

–
–

In
te

rv
ie

w
s

Tr
ai

ne
rs

/c
oa

ch
es

‡
4

2 
(5

0)
45 (S

D
=

4,
 m

in
: 4

0,
 m

ax
: 4

8)
Tr

ai
ne

r/
co

ac
h

C
oa

ch
Tr

ai
ne

r

2 
(5

0)
1 

(2
5)

1 
(2

5)

B
- t

ea
m

E
- t

ea
m

1 
(2

5)
3 

(7
5)

TB
M

s‡
4

4 
(1

00
)

54 (S
D

=
10

, m
in

: 4
3,

 m
ax

: 6
7)

Te
ch

. d
ire

ct
or

Te
ch

. m
an

ag
er

Te
ch

. c
om

m
itt

ee

1 
(2

5)
1 

(2
5)

2 
(5

0)

–
–

K
N

H
B

2
1 

(5
0)

–
–

–
–

*A
- t

ea
m

: a
ge

 1
6/

17
, B

- t
ea

m
: a

ge
 1

4/
15

, C
- t

ea
m

: a
ge

 1
2/

13
, D

- t
ea

m
: a

ge
 9

/1
0/

11
, E

- t
ea

m
: a

ge
 8

/9
.

†T
he

 N
 o

f t
he

 q
ue

st
io

nn
ai

re
s 

of
 t

he
 W

U
P

 u
se

rs
 is

 d
es

cr
ib

ed
 p

er
 q

ue
st

io
n 

d
ue

 t
o 

no
t 

al
l p

ar
tic

ip
an

ts
 c

om
p

le
tin

g 
th

e 
fu

ll 
q

ue
st

io
nn

ai
re

.
‡C

on
si

d
er

in
g 

th
e 

us
e/

p
ro

m
ot

io
n 

of
 W

U
P

: t
hr

ee
 o

f t
he

 t
ra

in
er

s/
co

ac
he

s 
w

er
e 

us
er

s 
of

 W
U

P
 a

nd
 o

ne
 w

as
 a

 n
on

- u
se

r. 
Th

re
e 

of
 t

he
 T

B
M

s 
p

ro
m

ot
ed

 W
U

P
 w

ith
in

 t
he

ir 
ho

ck
ey

 c
lu

b
 a

nd
 o

ne
 d

id
 

no
t.

K
N

H
B

, R
oy

al
 D

ut
ch

 H
oc

ke
y 

Fe
d

er
at

io
n;

 T
B

M
s,

 t
ec

hn
ic

al
/b

oa
rd

 m
em

b
er

s;
 W

U
P,

 W
ar

m
in

g-
 up

 H
oc

ke
y.



8 Cornelissen MH, et al. BMJ Open Sp Ex Med 2023;9:e001456. doi:10.1136/bmjsem-2022-001456

Open access

trainers/coaches participating in the study via the KNHB 
training course, 29% (N=23) had used WUP. The non- 
users mentioned different reasons for not using WUP, 
arguing for example that available content did not match 
(exercises already being familiar—no new information—
and the desire for more dynamic exercises) or WUP was 
not sufficiently user- friendly (especially technical defects 
when logging in).

The most common reason trainers/coaches gave for 
using WUP was inspirational (75%, N=24), followed by 
reducing injuries (40%, N=13): ‘I use WUP for inspi-
ration only. I just look what exercises WUP suggests 
and adapt them to my team.’ (trainer/coach). Of the 
trainers/coaches using WUP, 88% (N=28) agreed they 
could use WUP independently.

Barriers and facilitators for adopting WUP
Regarding the programme itself, a hindering factor 
concerning adopting WUP was the lack of integration with 
other programmes: ‘I think Warming- up is too specific 
to be a stand- alone app. I don’t like having a different 
app for every aspect of field hockey.’ (trainer/coach). A 
facilitating factor was the perceived added value of WUP. 
Satisfaction with WUP was ambiguous: trainers/coaches 
were satisfied with the content (variety of exercises), but 
user- friendliness could be improved.

Regarding characteristics of trainers/coaches, adop-
tion by the trainer/coach was hindered by, among others, 
‘know- it- all’ trainers: ‘A hindering factor for using WUP 
is the stubbornness of trainers. They think they know 
it all.’ (TBM). Furthermore, the amount of experience 
of trainers/coaches both facilitated and hindered WUP 
use. More experienced trainers would be less likely to 
use WUP due to existing knowledge of how to struc-
ture a warm- up/training, but are also more likely to use 
WUP due to an increased interest in injury prevention. 
Also, it was mentioned that trainers are often volunteers 
who do not have time to learn something new, but on 
the other hand, they sometimes struggle to structure a 
training. WUP can be of help: ‘Less experienced trainers, 
often volunteers, could use it, since it is a tailor- made 
programme.’ (trainer/coach).

Additionally, COVID- 19 hindered WUP usage to some 
extent: ‘Due to corona we could not enter the field 
before the training or match. We had to execute the 
warm- up faster than we normally do.’ (trainer/coach). 
For a complete overview of the barriers and facilitators, 
see table 4 (for barriers and facilitators related to ‘Organ-
isation’ and ‘Context’, see the ‘Implementation’ section).

Implementation strategies
The KNHB applied several implementation strategies 
to disseminate WUP among the target population, for 
example, publishing articles on their websites (www. 
knhb.nl and www.hockey.nl), sending newsletters to 945 
clubs (overall, 50% opened them, and 4% clicked on the 
WUP link), and organising webinars and masterclasses 
(165–204 participants). Also, the KNHB posted messages 

on social media, among others, videos of WUP (between 
287 (Twitter) and 9913 (Instagram) views each time). 
The implementation strategies resulted in a peak of users 
in October 2019 (after the start of implementation) 
and February/March (start of spring competition) and 
September 2020 (start of hockey season) (online supple-
mental appendix VIII).

Data from questionnaires showed most WUP users 
were familiar with WUP via the KNHB (trainers/coaches: 
51%, N=25, TBMs: 77%, N=10) and through the website 
(trainers/coaches: 60%, N=15, TBMs: 50%, N=5), 
followed by social media (trainers/coaches: 28%, N=7, 
TBMs: 50%, N=5). Some trainers/coaches also heard 
about WUP through their club (22%, N=11), mostly via 
the board (55%, N=6). Implementation materials typi-
cally noticed were articles/messages (trainers/coaches: 
31%, N=12, TBMs: 42%, N=5). Of the trainers/coaches 
participating via the KNHB training course, 29% (N=40) 
heard about WUP in their training course (did not hear: 
46%, N=63, don’t know: 25%, N=34). These trainers/
coaches knew about WUP mostly through text on a 
PowerPoint slide (88%, N=30) and/or an oral explana-
tion by their teacher (74%, N=25).

Implementation
Warming-up Hockey
Trainers/coaches indicated how frequently they used 
WUP: of the trainers, 50% (N=9) used WUP repeat-
edly (in some or (almost) all training sessions), and 
50% (N=9) used WUP rarely (in a few training sessions 
or none). Most of the trainers used the training exer-
cises separately (60%, N=9), while 40% (N=6) used a 
team- specific training scheme. Of the coaches, 50% 
(N=11) used WUP repeatedly in matches (in some or 
(almost) all matches), and 50% (N=11) used WUP rarely 
in matches (in a few matches or none). Most coaches 
used the training exercises separately (60%, N=9), 53% 
(N=8) used the general match warm- up, and 27% (N=4) 
the specific match warm- up exercises for players and 
keepers. Online web analytics supported data from the 
questionnaires that training exercises were mostly used 
separately (web page views: all exercises 3598, team- 
tailored exercises 1328).

When focusing on exercise execution, interviews 
revealed that exercise instructions were not strictly 
followed by trainers/coaches: ‘I use different apps to 
prepare a training. I like doing it that way. Then, I can 
adapt the warm- up to the training and the weather condi-
tions.’

Implementation strategies
Implementation strategies provided TBMs tools 
to promote WUP within their clubs. Results of the 
late entrants’ questionnaires showed that all TBMs 
promoted WUP, 75% (N=7) among trainers, 50% 
among coaches (N=5) and 50% (N=5) among other 
TBMs.

www.knhb.nl
www.knhb.nl
www.hockey.nl
https://dx.doi.org/10.1136/bmjsem-2022-001456
https://dx.doi.org/10.1136/bmjsem-2022-001456
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Barriers and facilitators in implementing WUP
Technical/board members
Interviews showed that various organisational characteris-
tics of clubs played a role in the implementation of WUP 
(see table 4). Barriers mentioned were the lack of possi-
bilities for supervision on WUP use, staff turnover, and 
a lack of time and capacity within small clubs to imple-
ment WUP: ‘Bigger clubs have the opportunity to recruit 
employees to manage the implementation of WUP. In 
smaller clubs, a few people do everything.’ (TBM). On 
the contrary, quite some informal communication takes 
place within small clubs, which can facilitate the imple-
mentation of WUP. However, it can also cause unclarity, 
since not all agreements are formalised. Another facili-
tating factor within small clubs was the lack of knowledge 
about injury prevention: ‘Small clubs will especially 
benefit from WUP, since they have less knowledge about 

injury prevention than bigger clubs.’ (TBM). Further-
more, in all clubs, the enthusiasm of TBMs was regarded 
as a facilitating factor.

Context: KNHB
Barriers and facilitators have influenced the execution of 
implementation strategies by the KNHB (see table 4).

First, the KNHB positively evaluated the structural 
preparation of the implementation (eg, developing an 
implementation plan). However, the timing of the prepa-
ration phase (during the summer holiday) was impractical 
due to absent employees. Also, some technical difficul-
ties were causing delays in launching the updated version 
of WUP. That is why WUP could not be used from the 
start of the field hockey season (September 2019), but 
from October 2019 onwards. As a consequence, commu-
nication with trainers/coaches was delayed. Trainers/

Table 4 Barriers and facilitators during WUP implementation

Barriers Barriers (−)/facilitators (+) Facilitators

Adoption—trainers 
and/or coaches

Stand- alone programme 
(lack of integration with other 
programmes)

Satisfaction about using WUP
+Variety of exercises
−Technical problems, for example, log in and 
exercises already known

Perceived added value 
(prevention of injuries)

‘Know- it- all’ trainers (mainly 
use it inspirationally)

Experience of trainers/coaches
+More experienced, more interest in injury 
prevention
−More experienced, less incentive to use 
WUP (already established routine)

COVID- 19 Volunteers
+Suitable for novice trainers/coaches
−Volunteers lack time to delve into WUP

Organisation—club 
and TBM

Lack of time and capacity 
within small clubs

Enthusiasm TBM
+Enthusiasm leads to use within the club
−Integration WUP often dependent on one 
person

Need for information on 
injury prevention (lack of 
knowledge) within small 
clubs

Lack of supervision on the 
use of WUP

Informal communication within small clubs
+Easy communication with(in) TBM
−Lack of formal recording of agreements, for 
example, use of WUP

Context—KNHB Delayed start of 
implementation (due to 
employee absence KNHB, 
technical problems WUP)

Preparation of implementation
+ Implementation plan
−Timing (during the summer holiday)

Perceived added value of 
implementation research 
(what works, what does not 
work)

Difficulty in reaching TBMs 
(often only secretary 
reached)

Employee capacity
+ Involvement employees in different 
departments KNHB (education/technical and 
medical)
−Temporary absence of employees

Broad communication to 
different target groups (use 
of different communication 
channels per target group)

Non- binding role of KNHB in 
stimulating WUP use

COVID- 19
+Messages WUP suitable after a period of 
non- activity
−Cancellation of implementation strategies

Monitoring implementation 
strategies (boost in users 
due to implementation gives 
an impulse to continue)

Lack of priority in 
communication, due to other 
relevant topics and lack of 
interest of trainers/coaches 
for injury prevention

.KNHB, Royal Dutch Hockey Federation; TBM, technical/board member; WUP, Warming- up Hockey.
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coaches were hindered from integrating WUP in their 
routine from the start of the season: ‘The KNHB should 
reach trainers at least 1 or 2 weeks before the start of 
the field hockey season, so they can integrate it in their 
plans.’ (TBM).

During the implementation phase, prioritising 
communication about WUP proved challenging due 
to other relevant topics (eg, information about rules, 
competition) and other, more appealing topics, such 
as improving hockey skills. Also, communication about 
consequences of the COVID- 19 for field hockey was 
temporarily dominant from March 2020. Around that 
time, some implementation strategies were not executed 
due to COVID- 19 (see table 1). However, later on, the 
KNHB increased its promotion of WUP again, for 
example, boosting online implementation strategies. The 
COVID- 19 situation offered possibilities to communi-
cate about WUP, since injuries were more likely to occur 
after a period of non- activity: ‘When corona restrictions 
were eased, it was good timing for communicating about 
performing a warm- up.’ (KNHB).

Being able to send tailored messages to different 
target groups was also a facilitator during implementa-
tion. Although reaching TBMs remained difficult. Digital 
KNHB newsletters, for instance, did not reach relevant 
club members (eg, only the secretary): ‘The club receives 
a digital KNHB newsletter and usually sends it to all board 
members, but the newsletter is not always read, and there 
is a big gap between sending and reading.’ (TBM).

Furthermore, the KNHB could only stimulate WUP 
use through communication, since trainers/coaches and 
clubs decide on WUP usage themselves. In this respect, 
the non- binding role of the KNHB was a barrier: ‘The 
KNHB cannot make WUP use obligatory. I think the 
main goal of the KNHB is to facilitate field hockey in all 
its aspects.’ (KNHB).

Maintenance
Warming-up Hockey
Of the trainers/coaches that completed baseline or late 
entrant questionnaires in the first half of the hockey 
season (2019–2020 or 2020–2021), 76% (N=22) agreed 
that they intended to use WUP throughout the season, 
and 55% (N=16) agreed they intended to use WUP in 
every training/match.

Implementation strategies
Technical/board member
Most TBMs indicated they were planning to promote 
WUP within their club: ‘I plan to promote WUP through 
our ‘hockey school’, since WUP is a useful platform. Most 
trainers/coaches don’t know about it yet.’ (TBM).

Royal Dutch Hockey Federation
The KNHB intended to integrate WUP in their Knowl-
edge Platform, entailing information about match rules, 
education, training, coaching, etc. WUP could be part of 
‘training and coaching’, in which exercises and training 

schemes are offered (launch expected after the imple-
mentation study): ‘The biggest impact we can make is by 
integrating WUP in the ‘Knowledge Platform’ (KNHB). 
Also, the KNHB planned to continue promoting WUP 
through social media and the website. Furthermore, WUP 
will be integrated into education offered to trainers/
coaches and TBMs.

DISCUSSION
Clearly and properly reported findings concerning the 
implementation of effective sports injury intervention 
programmes are scarce.19 20 This study contributes to 
narrowing this science practice gap. Questionnaires, 
interviews and online analytics generated valuable infor-
mation on how implementation strategies implementing 
WUP were deployed and how WUP was evaluated. The 
implementation of WUP did not exactly go as planned 
due to a delayed start of the implementation and the 
COVID- 19 outbreak. Implementation strategies were 
effective in attracting new WUP users, although should 
be refined to stimulate adherence. Future integration of 
WUP in existing KNHB platforms might help to stimulate 
adherence. Nevertheless, WUP users were satisfied with 
the intervention programme.

WUP evaluation and its implementation in compliance with 
RE-AIM
Regarding reach, an estimation could be provided of the 
percentage of trainers/coaches who registered for WUP, 
namely 7%. During the study period, reach may be influ-
enced by the COVID- 19 pandemic, as playing field hockey 
was temporarily not possible—which could have made 
WUP less relevant. All in all, a start with implementing 
WUP has been made, but there is more ground to cover. 
As long as WUP is a stand- alone programme, reach can 
probably be increased by continued use of the imple-
mentation plan, including the unused implementation 
channels/activities (eg, using role models). Especially 
social media channels seemed to work, so there might 
lie opportunities there (eg, working with influencers). 
However, it needs to be studied to what extent these 
channels can reach the whole target group and what the 
exact message should be (to stimulate adherence).

In this study, effectiveness was measured as the satisfac-
tion with WUP, user- friendliness, and the perception of 
impact, since the effect of WUP on injuries was already 
studied.10 Our results showed that most trainers/coaches 
and TBMs were satisfied (overall and concerning user- 
friendliness) with WUP, many of them perceiving WUP 
as injury- preventive. Satisfaction with the delivered 
programme,26 perceived ease of use, and perceived 
usefulness can contribute to positive attitudes towards 
WUP and the intention to use or the actual use of 
WUP.27 28 Also, an implementation study regarding an 
effective app to prevent ankle sprains acknowledged a 
positive user- experience can contribute to (structural) use 
of an intervention,29 although it does not guarantee this. 
Concerning satisfaction with implementation materials, 
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most WUP users were satisfied. Probably, thorough 
preparation of the implementation phase contributed 
to this, for example, organising implementation sessions 
with the target groups, drafting an implementation plan, 
and relying on the expertise of the KNHB in reaching the 
target groups.

Not everyone who registered in WUP adopted WUP 
and implemented it as intended. Trainers/coaches used 
WUP mainly inspirationally and did not use it during 
every training/match. Lack of adherence (the degree 
to which an individual chooses to pursue the suggested 
behavior30) was also a barrier in other injury preven-
tion implementation studies.31 Adherence is a known 
challenge in implementing sports injury prevention 
intervention programmes, since it is a complex process 
in which different factors play a role.32 Concerning WUP, 
it can be influenced by, for instance, characteristics of 
the intervention itself, of the trainer/coaches or actions 
taken by the TBMs. In a broader context, the KNHB 
played a role in adherence by stimulating the target 
groups to use WUP through online implementation 
strategies at key moments during the sports season, for 
example, just before the start of the spring competition. 
However, these strategies resulted in new registrations, 
but affected adherence to a lesser extent. Perhaps KNHB 
strategies should focus more on influencing clubs and 
trainers/coaches’ perception towards injury risk and 
prevention first, possibly eventually resulting in greater 
programme adoption and adherence.33 When looking 
at how exercises were used, it turned out that instruc-
tions of the WUP exercises were not strictly followed. 
This is probably linked with trainers/coaches using 
WUP mainly for inspirational purposes. Not using an 
injury prevention programme as intended can reduce 
the programme’s effectiveness34—in literature, referred 
to as the ‘voltage drop’.35 36 However, adapting an injury 
prevention programme can also positively affect its effec-
tiveness, as it might be better tailored to the specific user 
or context. Therefore, it can be argued that this is more 
desirable than urging users to use the injury preven-
tion programme exactly as intended, which might cause 
them to stop using it completely. This is worthy of future 
research.

Concerning ‘maintenance’, on the individual level, 
most of the trainers/coaches intended to use WUP 
until the end of the field hockey season. However, fewer 
trainers intended to use WUP in every training/match. 
They planned to keep using it mainly inspirationally. It 
is unknown if trainers/coaches’ use did continue, since 
WUP use, for example, 6 months after the implementa-
tion period, was not studied. There are usually several 
challenges in long- term implementation at the setting 
level, such as staff turnover, slackening attention, a lack 
of clarity regarding goals, vision and strategy, and a lack 
of sense of responsibility.37 38 By embedding WUP in their 
Knowledge Platform and integrating WUP in education 
for trainers/coaches and TBMs, the KNHB partially 
overcomes these possible pitfalls. However, due to the 

non- binding character of WUP, active promotion among 
TBMs and trainers/coaches likely remains necessary to 
stimulate structural use.

Strengths and limitations
A strength of the study is the evaluation of the natural 
course of implementing WUP, providing insight into 
the real- world implementation process. Furthermore, 
we used the well- known RE- AIM framework to guide 
the evaluation.19 Although, it originally did not assess 
facilitators and barriers. Therefore, we complemented 
RE- AIM by qualitative assessments. This can further 
strengthen RE- AIM by providing more contextual infor-
mation about the implementation process.39 Moreover, 
all WUP users were invited to participate in the study and 
share their experiences, also if they were negative. In this 
way, we avoided recruiting only enthusiastic participants, 
although still participants with an interest in the topic 
might be included. In addition, by conducting inter-
views, we were able to capture a good overview of WUP 
use in practice. Lastly, by combining both quantitative 
and qualitative data, we were able to capture the ‘story’ 
behind the data.

A limitation of the study could be the relatively low 
number of respondents. It turned out difficult to include 
participants in the questionnaire. One should take this 
into account when interpreting the results. Yet, we feel 
that we were able to gather as much information as 
possible concerning the implementation of WUP. The 
mixed- methods nature of the study contributed to this. 
Nevertheless, we only evaluated the implementation 
of WUP for 18 months, partly during the COVID- 19 
pandemic. It would be of added value to study the 
implementation for an additional year, since the imple-
mentation of an intervention programme takes time.40

CONCLUSION
In this study, WUP and its nationwide scaling- up were 
evaluated among trainers/coaches, TBMs and KNHB 
employees using the RE- AIM framework, including 
assessing barriers and facilitators for implementation. 
The study showed that WUP is believed to be a useful 
programme, but adherence was a challenge. Steps should 
be taken to increase adherence among trainers/coaches, 
such as integrating WUP into a broader programme. 
Timely preparation and creating a implementation plan 
based on stakeholder input, including communication 
at key moments during the sports season and tailored 
communication, were found to be important during 
implementation. Since only a small part of the trainers/
coaches registered for WUP in 2 years, in which field 
hockey activities were partly hindered through COVID- 19, 
implementation activities should continue. Implementa-
tion experiences and barriers and facilitators for using 
and implementing WUP identified in this study can be 
beneficial to other sports federations and researchers 
who plan to implement intervention programmes.
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