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Abstract

Background: In the Netherlands, neighborhood sport coaches (NSCs) play an important role as intermediaries in promoting
physical activity (PA) in the neighborhood. Gamification isthe use of game elements in nongame contexts; it can beimplemented
with or without technology and holds promise for promoting PA. NSCs infrequently make use of this option.

Objective: This study aims to understand barriers to, and facilitators of, using gamification to promote PA, as perceived by
NSCs.

Methods: A total of 25 semistructured interviewswere conducted with NSCsin the Netherlands. Theinterviews were audiotaped,
transcribed, and analyzed by means of thematic analysisusing ATLAS.ti (version 22; ATLAS.ti Scientific Software Devel opment
GmbH) software. The deductive coding wasinformed by the capability, opportunity, motivation, behavior model and the theoretical
domains framework, complemented by inductive coding.

Results. Barriersand facilitators identified as factors influencing the implementation of gamification were related to 7 themes.
NSCs required technical, creative, and promotion skills; knowledge about existing gamification tools; and social support from
their employer and professional network. Financial costs were identified as a barrier to the successful implementation of
gamification. Lack of clarity regarding stakeholders' responsibility to implement gamification could further hamper implementation.
In general, NSCswere positive about investing timein implementing gamification and expected positive effects from implementing
it.

Conclusions: To overcome identified barriers, a clear overview of tools, best practices, and available subsidies must be created,
a gamification network must be established, the responsibility of NSCs must be clarified, and guidance must be offered on the
promotion of gamification.

(JMIR Serious Games 2024;12:€52991) doi: 10.2196/52991
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: certain types of cancer [1-3], and it reducestherisk of it reduces
Introduction the risk of becoming overweight or developing obesity [4].
Background However, worldwide PA prevalence is low, especidly in

high-income countries [5]. PA guidelines for children
recommend daily moderate to vigorous PA for 60 minutes and
vigorous activities 3 days per week. PA guidelines for adults

Physical activity (PA) supports both physical and mental health.
It can prevent noncommunicable diseases, such as
cardiovascular diseases, type 2 diabetes, hypertension, and
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recommend at least 150 minutes of moderate-intensity aerobic
PA each week, aminimum of 75 minutes of vigorous-intensity
aerobic PA or an equivaent combination of both.
M uscle-strengthening activitiesinvolving major muscle groups
should be performed at least 2 days a week [6]. In the
Netherlands, 43% of children (aged 4-11 years), 62% of youths
(aged 12-17 years), and 54% (aged 18-64 years) of adults did
not meet the PA recommendations in 2022 [7]. Therefore, PA
interventions are needed to increase PA levelsin al populations.

Intermediaries or health brokers play an important role in
offering accessible (ie, geographically close and inexpensive)
PA interventions that are tailored to local communities’ needs
and wishes [8,9]. In the Netherlands, the Dutch Ministry of
Health, Welfare, and Sport introduced neighborhood sport
coaches (NSCs; in Dutch buurtsportcoach) with the aim of
connecting the sport sector with other sectors (eg, daycare and
welfare) and of promoting PA and sports participation in the
neighborhood. NSCs are responsiblefor supporting local sports
clubs, promoting a specific sport (eg, hockey or soccer), or
promoting informal PA (eg, physical exertion such as running,
jumping, and dancing). These coaches are 40% funded by the
state and 60% funded by the municipality or other local
organizations. Currently, NSCsare strategically part of thelocal
policy of almost all municipalities in the Netherlands [10]. In
each municipality, the NSC’s role is unique, thereby allowing
municipalities to implement activities in line with local needs
and contexts. Examples of activities organized by NSCsinclude
sports clinics, PAs during or after school, and sports
tournaments. The latest trend, gamification, is increasingly
gaining popularity and interest among NSCs [11,12] and is
increasingly applied in PA interventions [13].

Gamification is the use of game elementsin nongame contexts
[14]. It drawsfrom varioustheories, with the self-determination
theory being the most frequently applied [15], particularly in
PA interventions [13]. Self-determination theory supports the
proposition that games and gamification can intrinsically
motivate individualsto initiate and sustain health behaviors[16]
by leveraging people’'s natural desires for autonomy,
competence, and relatedness [17]. Gamification is a set of
motivational techniquesthat can enhance long-term engagement
with apps [18], and it offers a promising route for behavioral
change [17,19]. It can be implemented either technologically
or nontechnologically. Examples of nontechnological
gamification include points, badges, challenges, or |eaderboards.
Technological implementations include, for example, urban
dance grounds, digital game walls or playgrounds, or gamified
apps. These gamified apps apply gamified elementsto enhance
user engagement and enjoyment, as seen in popular apps such
as Strava (Strava, Inc), Geocaching (Groundspeak, Inc), or
Pokémon Go (Niantic, Inc). Gamification is most often applied
in PA interventions, and systematic reviews and meta-analyses
indicate that it has small to medium effects on various PA
outcomes [20-22]. Increased use of gamification elements was
associated with greater effectiveness in promoting moderate to
vigorous PA [18]. These gamified PA interventions have been
shown to affect PA behavior in a broad range of populations,
regardless of age or health status [13,18,20], and to be more
effective compared with equivalent nongamified interventions
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[13,18]. Johnson et a [20] identified 7 promises of gamification:
enhancing intrinsic motivation, broad accessibility, broad appeal,
broad applicability, cost-benefit efficiency, everyday-life fit,
and supporting well-being. These benefits of gamification
[13,20] align well with NSCs function of aligning their
activities with the local population’s needs, ensuring the
everyday-lifefit of their activities, engaging awider population,
and supporting well-being. Therefore, implementing
gamification through NSCs may hold promise.

Despite these benefits and the avail ability of gamification tools
such as interactive (outdoor) play equipment (eg, interactive
game walls) or gamified apps (eg, Seppo [Seppo.io]), NSCs
actual use of gamification appearsto remain low (Schwarz, AF,
unpublished data, December 2022). Insight into factors
underlying of implementation of gamification is needed to
determine whether gamification aligns with NSCs' intentions
and, if so, to better understand how to encourage NSCs to
implement  gamification.  Offering  gamification via
intermediaries (eg, health professionals, NSCs, and health
brokers) has been barely researched [23]. Instead, gamification
research has so far focused largely on the development of
gamified interventions from end users' perspectives and on the
interventions' effectiveness on behavior change in end users
[24]. Consequently, knowledge on the strategic implementation
of gamified interventions at a systemic level is still lacking,
despite this being invaluable for a successful and sustainable
uptake of innovations [24].

This Study

I mplementation science, which comprisesthe study of methods
to promote thetrand ation and uptake of evidence-based research
into practice, has grown as aresearch field in the last decades.
The aim of implementation science is 2-fold. On one hand, it
aims to identify barriers to, and facilitators of, uptake. On the
other hand, it ams to develop and apply implementation
strategiesto overcomeidentified barriers and enhance facilitators
in the adoption of innovations [25]. Various implementation
frameworks, such as the capability, opportunity, motivation,
behavior (COM-B) model and the theoretical domains
framework (TDF), have been developed to identify and
understand barriers and facilitators [26,27]. Both frameworks
can be classified as determinant frameworks that aim to
understand influences, including barriersto, and facilitators of,
implementation outcomes. This study applied both COM-B and
TDF to better understand the perceived barriers to, and
facilitators of, intermediaries’ gamification implementation, a
topic that is barely researched.

Methods

Overview

This research is part of a larger project called mVital @2040
[28], which investigates gamification to promote PA in the
neighborhood among youth (aged 10-14 years) living in
low-income neighborhoods. In the first step, the project aimed
to investigate how NSCs can implement gamification. For this
study, we conducted semistructured interviews with NSCsin 5
municipalities in the Netherlands. These 5 municipalities,
ranging from small (approximately 55,000 inhabitants) to large
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(>250,000 inhabitants), had 56,000; 238,000; 244,000; 368,000;
and 918,000 inhabitants, respectively.

Ethical Consider ations

All NSCsprovided informed consent with the option to opt out,
and the study was approved by the Social Sciences Ethics
Committee of Wageningen University & Research on March
23, 2022 (2022-45-Schwarz). NSCs did not receive any
compensation for their participation, and al personaly
identifiabl e information was pseudonymized. | nformed consent
was obtained by accepting the Microsoft Teams invitation. At
the start of each interview, the researcher once again asked for
verbal informed consent.

Selection and Study Population

For the purpose of this study, 6 intermediary organizations (eg,
youth club and sports club) that employed NSCswere contacted
across 5 municipalitiesin the Netherlands. At each organization,
1 contact person made a preselection of available NSCs,
including NSCs both with and without prior experience with
gamification or gamified apps to research experienced and
expected barriers to, and facilitators of, gamification
implementation. All age ranges of NSCs' target group, ranging
from young children to ol der persons, wereincluded. Presel ected
candidates were invited by email to take part in an interview.
A total of 31 NSCs were contacted, and 25 (81%) interviews
were held.

Procedure

The interviews were held between April and September 2022.
The interviews took place via Microsoft Teams and lasted
approximately 1 hour. All interviews were conducted by 1
researcher (AS).

The interview guide can be found in Multimedia Appendix 1.
Topics discussed were related to NSCs' function profile, the
target group that they aim to reach, their definition of
gamification, the role of gamification in their work, inhibiting
and promoting factors regarding gamification implementation,
and the envisioned future of gamification. The interview guide
was informed by the COM-B model [29]. The model proposes
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that behavior arises from a result of the interaction among 3
components: capability (ie, people must have the knowledge,
skills, and strength to perform the behavior), opportunity (ie,
the physical and social environment must enable the behavior
to occur, by, eg, being accessible, affordable, or acceptable),
and motivation (ie, people must be motivated to perform the
relevant time). Although best known for its application to
understand behavior change in the receivers of health
interventions, COM-B has been deemed useful to focus on
professionals that incorporate health interventions targeted at
avariety of audiences [30-32]. Designing the interview guide
based on the COM-B model allowed usto create open questions
to identify perceived barriers and facilitators.

Data Analysis

The interviews were audiotaped and transcribed verbatim by
an external company. The researcher who conducted the
interviews checked the transcripts for accuracy. The transcripts
werecoded and analyzed using ATLASi (version 22; ATLASUi
Scientific Software Development GmbH) software. Data were
inductively and deductively coded [33] by 1 researcher (AS)
and double-coded by a second researcher (KV). Researchers
compared the deductive part of the coding until a consensus
was reached. In total, 3 (12%) interviews were double-coded.

Deductive coding was based on the COM-B [29] model and
TDF [34] (Table 1). Both models allow the identification of
barriers and facilitators influencing the uptake and use of
gamification. COM-B maps al barriers and facilitators in a
simplemodel of behavior, and TDF complements COM-B with
a detailed outline of psychological capability and reflective
motivation [34]. TDF contains 14 domains, derived from 33
theories and 128 psychological constructs. These can be mapped
onto the components of the COM-B mode [29]. The data
analysis was based on thematic analysis [35], shifting from
codes (TDF) to themes, which are patterns deriving from the
large sample of inductive and deductive codes. In the Results
section, nonspecific terms of semiquantification (eg, few,
several, some, or many) are used to convey genera patterns
within the data [36].

JMIR Serious Games 2024 | vol. 12 | €52991 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR SERIOUS GAMES

Schwarz et al

Table 1. COM-B2and TDF as outlined in the study by Michieet a [29].

COM-B component and domains (TDF)

Definition

Physical capability
Physical skills

Psychological capability
Knowledge
Cognitive and interpersonal skills

Memory, attention, and decision pro-
cesses

Behavioral regulation
Physical opportunity

Environmental context and resources

Social opportunity
Socia influences
Automatic motivation

Emoations

Reinforcement

Reflective motivation

Saocial and professional roleand identi-
ty
Beliefs about capabilities

Optimism
Intentions
Goals

Beliefs about consequences

An ability or proficiency acquired through practice

An awareness of the existence of something
An ability or proficiency acquired through practice

The ability to retain information, focus selectively on aspects of the environment, and choose between
22 alternatives

Anything aimed at managing or changing objectively observed or measured actions

Any circumstance in aperson’s situation or environment that discourages or encourages the devel opment
of skills and abilities, independence, socia competence, and adaptive behavior

Those interpersonal processesthat can cause individual sto change their thoughts, feelings, or behaviors

A complex reaction pattern, involving experientia, behavioral, and physiological elements, by which
the individual attempts to deal with a personally significant matter or event

Increasing the probability of aresponse by arranging a dependent relationship, or contingency, between
the response and a given stimulus

A coherent set of behaviors and displayed personal qualities of an individual in asocial or work setting

Acceptance of the truth, reality, or validity of an ability, talent, or facility that a person can put to con-
structive use

The confidence that things will happen for the best or that desired goals will be attained
A conscious decision to perform a behavior or aresolve to act in a certain way
Mental representations of outcomes or end states that an individual wants to achieve

Acceptance of the truth, reality, or validity of outcomes of a behavior in a given situation

8COM-B: capability, opportunity, motivation, behavior.

bTDF: theoretical domains framework.

Results

municipalities differentiated between executive and coordinating
NSCs.

NSCs Work Profile

NSCs Target Groups

We interviewed 25 NSCs from 5 municipalities in the
Netherlands. The spread of participants (4, 8, 8, 4, 1) differed
depending on the size of the municipality. Of these 25 NSCs,
18 (72%) indicated that they had worked <5 years at their
organization, representing the level of work experience. NSC
teamstypically consisted of 1 coordinating NSC that supervised
multiple executive NSCs. The NSCs had predominately an
executiverole (17/25, 68%), including tasks such as organizing
sports activities and events in the neighborhood (eg, at schools
or public parks) and recruiting members of the target group for
activities and events. The other 8 (32%) NSCs had a
coordination role, consisting of project planning, coordinating,
and connecting different organizations and parties in the
neighborhood, and supporting executive NSCs. Responsible
roles and tasks differed between municipalities, and not all
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Many NSCs focused on a predefined age group (eg, children
aged 6-12 years, youth, children and adults, and older persons),
which was determined by the responsible municipality or
organization. Some, however, indicated that they were
responsible for all age groups. NSCs affirmed that they had
perceived ashift over thelast few yearsfrom afocus on younger
children (eg, aged 6-12 years) to adolescents (aged 12-16 years).
Besides specific age groups, NSCs targeted people who were
physically inactive or people in alow socioeconomic position.
NSCs focused on hard-to-reach groups, such as adolescents
(especially female adolescents), children who were physically
inactive, people with alow socioeconomic position or multiple
problems or constraints, people with alanguage barrier, young
adults with depression, older people, and young adult refugees.
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Level of Experience With Gamification

Quotesrelating to the questions posed to NSCs are provided in
Textbox 1. Overall, 20 (80%) of the 25 NSCs had some
experience with gamification in general, and gamification was
integrated into their program more naturally (quote 1, Textbox
1). In general, NSCs wanted to learn more about the possibility
of applying gamified apps and were positive about committing
themselves to adopting gamification but were still looking to
see how they could apply it in practice (quote 2, Textbox 1).
Examples of current applications of gamification were (1)
translating web-based games (eg, Fortnite [Epic Games, Inc])

Schwarz et al

and social medialeaderboards); (3) implementing smart devices,
such aslight poles (eg, Interactive Play System cones changing
colors) or smart walls; (4) reinventing a common sport (eg,
James Bond game); and (5) gamified bicycleroutes. Many NSCs
reported a lack of experience with gamified apps. Those who
had some experience implemented gamified apps sporadically.
Examples of gamified apps were (1) popular social and
dance-related media apps (eg, TikTok [ByteDance] and Just
Dance [Ubisoft Inc]), (2) apps particularly designed to increase
PA (eg, Missie Master [8D Games BV], Fitcoins [It's My
Life—Corporate & Individual well-being BV], Strava [Strava

Inc], City Legends [CityLegends BV], Jachtseizoen [StukTV],
and VR game), or (3) apps designed by the employer to link a
reward system to their current PA offer.

to real-life activities; (2) adding points systems, competition,
and prize-winning to their current activities (eg, photo challenges

Textbox 1. Numbered quotes, listed per theme level of experience with gamification, defining gamification, skills, and knowledge.

Level of experience with gamification

e  Quote 1: “I think [gamification] comes back, in alight formin alot of activitiesin our work as [NSCs]|, making an activity playful.” [Executive
neighborhood sport coach; NSC]

e Quote 2: “I would like to broaden my er, my world. Ehm, with regard to app use.... | think there is much more to be achieved than we as an
organization are currently doing.” [Executive NSC]

Defining gamification

« Quote 3: “You have certain game elements...that you have in games, such as competition, leaderboards...and trandlate that into our own
sports-promotion activities. That can be done in many ways...by means of apps, but that can also be done by being critical: well, you have sports
equipment...a traditiona football and a volleyball, but now there are aso alot of exercise products that are completely separate from a certain
sport with the main aim of being fun.... For me, it is actually avery broad term, but to summarizeit is about translating game elements elsewhere
to that traditional sportsworld.” [Executive NSC]

Skills

«  Quote4: “I’'m not constantly thinking about [designing new content for the app]. So that’s quite a shame, eh, that we don’t all have that [creative
skill] from ourselves, but at the same time | don’t think you can eh, force something like that. You have to have alittle, er, [technical] feeling
and | just have that alittle less than my colleagues.” [Executive NSC]

«  Quote5: “One says, you have to start small.... One of our [executive NSCs] used to promise alot and was very enthusiastic and creative, but, in
the end, they do not manage in ‘how are we going to apply that in agood way? And, in the end, they get frustrated because it doesn’'t work, so
that's from a practice point-of-view.” [Coordinating NSC]

« Quote 6: “Thisis[an effective] tool, at least if promotion eh, support from the municipalities and other parties, when this is assured, then this
could be the tool.” [Executive NSC]

o Quote 7: “It should actually be ensured that it will just become something normal. And it shouldn’t be that they do it because it's new and then
they um, again um, ignore it because um, the novelty wears off. So, it has to — they have to be stimulated every time, uh, to use the app, | think.”
[Executive NSC]

Knowledge

o Quote8: “Inour work it isdifficult to determine first, what exactly do we want, where, in which direction do we want to go, do we have enough
evidencefor this, do we have to find out whether thisis already happening elsewhere, in other municipalities or cities, what are their experiences
with this and then we already notice that we have lost quite a bit of time just figuring that out before anything really gets off the ground.”
[Coordinating NSC]

leaderboards) to offline traditional sport activities, or playful
learning (quote 3, Textbox 1). Some NSCs defined gamification
asthetrend of increasingly making use of digital gamesor being
increasingly more on the web and stated that they were
especialy confused by multiple terms, such as gamification,
gaming, and esports used interchangeably.

Defining Gamification

The definition of gamification varied among NSCs, and, at the
onset of theinterview, not all NSCs (8/25, 32%) were acquainted
with the term. Many NSCs stated that they found it difficult to
define gamification. They defined gamification mostly interms
of applying game elements, either on the web or offline, with
the overall aim of promoting behavioral change. Others defined
itinterms of the direct trand ation of web-based gamesto offline
activities (eg, playing Super Mario [Nintendo] in rea life), the
application of different game elements (eg, competition or
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Barriersto, and Facilitator s of, Implementing
Gamification

Overview

NSCs made a distinction between implementing gamification
during their program (eg, integrating gamification on the site)
or offering it as an extension to their program (eg, offering a
gamified app during holidays, when NSCs are not physically
present). In addition, 7 topics relating to barriers to, and
facilitators of, gamification implementation were identified,
namely, skills, knowledge, expected effects, responsibility,
social support, financial costs, and time. Barriers and facilitators
were discussed equally often, except for expected effects and
responsibility, which were raised more often.

Skills

NSCs with gamification experiences felt very capable of
applying this to their program compared with NSCs with no
former experience. They felt more capable of applying
gamification tools, which they often aready applied
unconsciously and did not require technical skills. Creative
skills also appeared necessary. Some gamified apps offered the
possibility to ideate and create new content, for example,
challenges. Although this feature supported NSCs to use apps,
it sometimes also impeded structural implementation. NSCs
noticed that they continuously needed to create new content to
keep the app up-to-date. Thinking continuously about new
content was considered tiresome and could, together with alack
of creativity to ideate new content, hinder the implementation
of agamified app (quote 4, Textbox 1).

The development of their creative skills was influenced by
starting with small steps and their former education (quote 5,
Textbox 1). Severa requirements need to be met to use the
potential of gamification fully, such as a successful promotion
of gamified apps (quote 6, Textbox 1). NSCs pointed out that
they lacked skills in promoting gamification tools among the
target group. In some cases, their employer took over the
promotion (eg, public relations department), yet, neither
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succeeded in attracting (app) users (long term), which eventually
resulted in the decision to stop offering a gamified app.
Moreover, NSCs confirmed that it was a challenge to keep the
target group engaged, especially when the novelty effect wore
off (quote 7, Textbox 1).

Knowledge

NSCs indicated that their knowledge of gamification was
limited, as keeping track of all trends demanded a lot of time.
Anoverload of appsin different app stores hampered the search
for suitable gamified apps. A clear overview of gamification
tools (eg, examples from other municipalities), in addition to
workshops, would help NSCs acquire new knowledge. Proven
effects and shared experiences contributed to the decision to
implement gamification (quote 8, Textbox 1).

Expected Effects

NSCsgenerally believed in the positive effects of gamification.
Contributory factors included their own experiences, scientific
evidence on the effectiveness of gamification, and the target
group experiencing it as fun. However, not having an affinity
for gamification, irrespective of experience, hampered
implementation (quote 9, Textbox 2). NSCs stated that
gamification could contribute to lowering the threshold to
engage in their program, to reaching a broad target group that
is often perceived as difficult to reach (eg, people who were
inactive), and to reaching people from a distance (eg, during
holidays). Further, gamification was considered easy to organize,
and gamified apps were appreciated in terms of having one
place where all information could be bundled, and valuable
insights could be found based on user data. However, NSCs
also noticed risks with regard to gamified apps. They feared
that the target group’s (especially children’s) total screen time
would increase and that the target group would be distracted by
other apps or notifications on their phone while using the
intended gamified app, and therefore NSCs feared that they
would contribute to the digital divide (eg, by excluding people
who have no phone or speak another language).
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Textbox 2. Numbered quotes, listed per theme expected effects and responsibility.

Expected effects

Responsibility

Quote 9: “I don’t have anything with that at all, not myself, not personally. So um, I’'m not into eh, iPads or computers. | don’'t have anything
with that at al. So—1 don't like it anyway.” [Coordinating neighborhood sport coach; NSC]

Quote 10: “1 a'so think that as part of the role as NSC we should simply keep up with the times and thisis no longer just the standard games as
before. But we, uh, have to go along with it.” [Executive NSC]

Quote 11: “I like to move with the times...then I’d rather be too early with something than...too late.” [Executive NSC]

Quote 12: “Um, the question is, whose task isit? Maybe of the municipality? or education? Ehm, and | think that er, that issue has never actually
been mentioned and as long as, aslong as no one actually raisesit, it will actually not be taken up, eh, | think.” [Coordinating NSC]

Quote 13: “To share the knowledge, that would be my task.... So, | should actually acquire the knowledge first and then share it among our
[executive NSCs]. So, it should be the responsibility of the [coordinating NSCs] to train.” [Coordinating NSC]

Quote 14: “The [executive NSCs] we employ are responsible for one sport. And they don’t yet have enough knowledge to continue with the
bigger piece. And they are used to just providing fun sports|essons and being enthusiastic about their sport. But [gamification] requires something
completely different — that has a completely different goa than if you try to get the kids excited to start playing [one particular] sports and let
them discover what they like .... So, that’s quite a big shift for them. So, it requires a different way of looking at how you organize your lessons
and a different way of looking at the children you have in your group and that takes quite alot.” [Coordinating NSC]

Quote 15: “Sometimes you just need to be handed the [gamification] solution to eventually do it.” [Executive NSC]
Quote 16: “Eh, if thisis an assignment from the municipality, eh, then | feel that we should just, eh, take it up together.” [Executive NSC]

Quote 17: “Who takes care of it and is also going to implement it and, er, everything that comes with it. So, the implementation of the lessons,
the implementation of new elements eh, having knowledge about it, but aso the communication of, okay, how are we going to promote it?’
[Coordinating NSC]

Quote 18: “It is good that a number of colleagues are in the lead and are really going to pick that up and roll it out and then maybe give me a
concrete assignment of, you now have to come up with amission and then | will think about it. But | don’t quickly start from myself.” [Executive

NSC]

Responsibility

NSCsviewed the adoption of gamification in their professional
responsibilities as a means of keeping up with the latest
developments and trends (quote 10 and Q11, Textbox 2). At
the same time, NSCs questioned whose responsibility it wasto
adopt gamification eventually (quote 12, Textbox 2). One
coordinating NSC considered knowledge transfer as part of their
responsibility (quote 13, Textbox 2). Another coordinating NSC
indicated that imposing the responsibility on executive NSCs
could be challenging (quote 14, Textbox 2). Appointing a
responsible NSC in the team and receiving a direct assignment
by the supervisor or policy makers were deemed to promote
implementation (quotes 15 and 16, Textbox 2). Yet, many NSCs
indicated that it was difficult to find suitabl e, but indispensable,
persons to enthusiastically promote gamification in the field
(quote 17, Textbox 2). Reinforcement by colleagues or
supervisors was considered essential to keep reminding them
to ideate and create new content or updates for a gamified app.
A clear assignment by supervisors can support NSCs. However,
once they noticed that the gamified app was not or barely used,
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they felt demotivated to create new content or to promote the
gamified app. NSCs clearly designated reinforcement as a
responsibility of coordinating NSCs (quote 18, Textbox 2).

Social Support

NSCs received both direct support from their employer and
support from external parties, such as schools, municipalities,
or commercial sports clubs.

Support by Employer

Overal, NSCs emphasized that they experienced a lot of
freedom in performing their job. Freedom was allowed, aslong
as activities aligned with national or local sports agreements
that often reflected the needs of the neighborhood for which
they worked (quote 19, Textbox 3). NSCs felt supported by
their employer to apply gamification (quote 20, Textbox 3).
However, several NSCs asserted that they did not receive active
support to apply gamification. They often used social mediato
get inspiration on how to apply gamification. Sharing this
content with their direct colleagues contributed to the
implementation of gamification tools.
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Textbox 3. Numbered quotes, listed per theme social support, external support, financial costs, and time.

Social support

External support

Financial costs

Time

Quote 19: “| do have alot of freedom and that stems, | think, from the vision of, er, our employer, that, er, every neighborhood actually needs
customization. So, what works in my neighborhood may not work in another neighborhood for example. So, it is aso necessary to have some
freedom, to be able to test some things and then also build on that.” [Executive neighborhood sport coach; NSC]

Quote 20: “| just notice, we are with quite alarge team of [executive NSCs] and everyone has their own expertise and their own eh, eh, eh, thing
they get energy from. And | do notice that, as far as possible, efforts are made to give people tasks that suit them best.” [Executive NSC]

Quote 21: “Financia support from the municipality is necessary...what you often see in municipal processesis that they are quite slow and start
slowly.” [Executive NSC]

Quote 22: “If the municipality would focus on that and if the municipality had the vision to do more with it, um, financial support would be
desirable” [Executive NSC]

Quote 23: “Certain choices that are made higher up and which you as an [NSC] cannot influence.” [Executive NSC]

Quote 24: “The municipality actually thought the results were too, too small. Eh, while the investment, uh, was quite high. So eh, quite alot of
time and energy eh, went into that, but actualy too little [impact], in a structural way.” [Coordinating NSC]

Quote 25: “1 am getting more and more budget....I looked for more eh, partners who eh, who have similar initiatives in the city. So uh, | looked
at what we, what we can uh, do together. Eh, little by little, the more the municipality and other parties experience it, the more enthusiastic they
become, the more eh, the more budget is available and the more they are convinced that it can really be an added value eh, for the city.”
[Coordinating NSC]

Quote 26: “Money is always an uh, an obstacle, let me put it this way. So, you do indeed have to have good considerations and good arguments
that it has an eh, that it has added value and there is always — you always have to argue that very well and eh, eh, have that information before
the choice would indeed be taken.” [Coordinating NSC]

Quote 27: “To shape it into an uh, a concept idea that is realistic, feasible, and that really, uh, can take place, also needs time.” [Coordinating
NSC]

Quote 28:; “That will take alot of time. Ehm, so if that threshold is lowered, it will become easier to apply it in practice.” [Executive NSC]

Quote 29: “Of course, you have to make time to find out how it works. How are you going to apply it? But on the other hand, it also eases your
work sometimes, as the app takes over alot.” [Executive NSC]

Quote 30: “The goal was to, uh, actually get people moving. Eh, without having to be physically present and that was eh, ideally eh, avery nice
goal for us. Only in practiceit turned out differently. Eh, mainly because it just takes alot of time to prepare. Ehm, but onceit’sin practice, it's

done.” [Executive NSC]

e Quote 31: “I think it's not so much a question of do you have time, but more of, do you make time?’ [Executive NSC]

External Support

Support from outside the organization was rarely mentioned,
except for NSCswhoindicated that support from external parties
(eg, schoolsand commercial sports clubs) contributed to amore
sustained implementation of gamification. In general, a strong
collaboration and exchange between various stakeholders was
considered important. NSCs perceived pressure to adopt and
implement gamified apps when they noticed that colleagues
outside their organization kept up with gamified app trends.
NSCs lacked highly needed support and vision from policy
makers (quotes 21 and 22, Textbox 3). Furthermore, NSCs
mentioned policy makers power, which they could not influence
(quotes 23 and 24, Textbox 3). One NSC mentioned the
importance of starting small to slowly convince the municipality
and other organizations and to build a sustainable gamification
network (quote 25, Textbox 3). NSCs stated that it was part of
their role to create sustained networks in the neighborhood.
However, making external organizations enthusiastic about
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gamification, or providing more information about the
gamification concept or the added value of gamified apps, were
perceived as barriers.

Financial Costs

Challenges with regard to costsincluded (1) high product costs
(eg, expensive physical gamification tools or subscriptions to
gamified apps), (2) difficulties finding suitable subsidies to
afford gamification tools or gamified apps, and (3) substantiating
the budget plan to policy makers with persuasive arguments.
Regarding high product costs, it was mentioned that it was
financially challenging for smaller municipalities to subscribe
to a gamified app compared to larger municipalities, as often
the same price was applied and was not linked to the number
of inhabitants and therefore (possible) users. In addition to
subscription costs, expensive on-site products (eg, smart
playgrounds) that required subsidies from municipalities were
mentioned as a barrier. Furthermore, some NSCs experienced
difficulty finding suitable subsidies or finding different
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muni cipal subsidiesto combine, whereas others seemed to know
all the ins and outs of finding the right subsidies. Justification
or argumentation was important to receive the subsidy
eventually. An adeguate level of knowledge about gamification
tools and gamified apps (eg, including scientific effects) and
expected outcomes was required to justify their subsidy plans
(quote 26, Textbox 3).

Time

For small gamification adaptations, time was not identified as
an impeding factor, asthisfelt more intuitive for NSCsto align
with their current way of working and their perceived freedom
to plan their activities. However, especially preparatory work,
such as justifying costs, finding scientific evidence or suitable
applications, and good practices was identified as challenging
(quotes 27 and 28, Textbox 3). NSCs indicated that the time
investment could be worth it (quotes 29 and 30, Textbox 3).
NSCsframed it asthe willingnessto prioritize time, which was
seen as being crucial to the sustainable provision of an
up-to-date app (quote 31, Textbox 3).

Discussion

Principal Findings

This study aimed to better understand the perceived barriersto,
and facilitators of, NSCs' use of gamification. Theresultsreveal
that NSCs have limited experience with gamification; thisisin
line with earlier research showing that only 4% of lifestyle
professionals in the Netherlands use gamified tools [37]. In
comparison with their use of gamified apps, NSCs apply
gamification (without technology) more naturally in their daily
work. Perceived barriers and facilitators related to skills,
knowledge, expected effects, responsibility, social support,
financial costs, and time. No other research has been done on
NSCs' implementation of gamification, but we can compare
our results with a study focusing on the implementation of
digital health toolsby lifestyle professionalsin the Netherlands
[37]. That study found that lifestyle professionals were
motivated to use digital coaching tools but required more
content-specific exchanges with colleagues and a complete
overview of available tools. They lacked training during their
education and experienced a high financia burden when
implementing digital coachingtools. All thesefactorsalign with
theresults of thisstudy in terms of expected effects, knowledge,
social support, skills, and financial costs [37]. Regarding
responsibility and time, our findings in this study are different.
Lifestyle professionals perceived the successful implementation
of digital coaching astime-intensive, and hours spent could not
be claimed from health insurance. In comparison, the NSCsin
this study did not consider time to be a barrier. Rather, their
perceived freedom in their work contributed to implementing
gamification. However, both executive and coordinating NSCs
felt uncertain about which of the 2 should take responsibility
for implementing gamification, whereas this did not appear as
abarrier for lifestyle professionals [37].

Former research among intermediaries, such as physiotherapists,
physicians, and nurse practitioners, investigated the
implementation of heath interventions in primary care.
Structurally implementing existing health guidelines (ie, PA
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guidelines), exercise referral schemes, or interventions (ie,
mobile health, eHealth, and combined lifestyle interventions)
in organizational structures and regulations were identified as
a common barrier to successful implementation [30,37-44].
BesidesNSCs, school teachers areimportant intermediaries and
implementers of gamification to promote PA. They aready
have experience with implementing gamification with the aim
of promoting PA in schools [45,46]. Schools are often
considered as a place where a diverse population, including
studentsthat are often considered hard to reach, can be addressed
in a structural manner (eg, integration in the curriculum). This
isthefirst study to focus on theimplementation of gamification
by NSCs as intermediaries. Offering interventions via
intermediaries may contribute to the successful implementation
of interventions. Intermediaries can reach populations that may
benefit the most from the interventions and are often considered
hard to reach. Our research reveals that NSCs perceive
advantagesin implementing gamification (ie, expected effects)
for hard-to-reach populations that are often known to engage
in lower levels of PA, to reach people from a distance, and to
lower the threshold to engagein their program. Expected effects
emerged as one of the most frequently mentioned themesin our
study. Furthermore, NSCs perceive that they have the freedom
to choose suitable activities themselves and are in charge of
alocating their time to a range of diverse activities. This
suggeststhat NSCsform a specific group of intermediariesthat
hold promise to integrate gamification in their current work.

Coordinating and executive NSCs' roles and responsibilities
regarding the adoption and implementation of gamification
appear to be unclear; this emerged as a frequently mentioned
theme. This is in line with earlier research indicating that a
blueprint for NSCs' functionisnot in place[47] and at the same
time not desired, asthe freedom to implement PA activitiesand
alocate their time independently is part of the function
description [48]. In general, both coordinating and executive
NSCs see gamification implementation as part of their function
but experience difficulties in successfully establishing
collaborations with other parties to structurally implement
gamification. Moreover, aclear vision on the part of municipal
policy makers could facilitate the structural implementation of
gamification. Asaresult, strategic implementation at asystemic
level is often lacking [24]. A responsible person who is
enthusiastically involved and reinforces coll eagues often seems
to be lacking, although such a person is considered crucial for
the strategic implementation of gamification in the long term
to prevent NSCs from implementing gamification only
sporadically. Clear assignments by the manager or municipal
policy makers may support successful implementation in the
future [43,44,49].

Research has shown that scaling up digital health innovations
is often hindered by barriers, such as a lack of evidence or
long-term financial funding, and therefore often depends on the
acceptance of different individual stakeholders working in
different domains or different levels of systems. Research
suggests that a higher level of coordination and knowledge
sharing acrossdigital health projectsisneeded [50]. A promising
pathway to facilitate scaling up is to incorporate systems
thinking in the implementation process. Systemsthinking helps
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to elucidate how situations and experiences are connected and
influence implementations. Viewing gamification through the
conceptual lens of systems thinking is deemed to have the
potential to create harmonized solutions that are relevant to
individuals and take the various mutually influencing levels of
the system into account [51]. Systems thinking is in line with
our study, as different levels in the system, such as research,
policy, and practice, do not seem to align well during the
implementation phase. For example, policy needsto beinformed
by researchers to support the scientific effects of gamification
(eg, on health outcomes). In contrast, practice (eg, NSCs) lacks
subsidization and policy makers vision. A better alignment
among the 3 different levels of the system together with end
users is crucia [52] to ensure adoption, implementation, and
sustainability and therefore effects on health outcomes (ie,
increased PA). Implementation science can facilitate this need
to trandlate research into practice and contribute to system
change. Including different stakeholders from different system
levels through the development of the gamification tool is
crucial. Integrating a horizontal systems approach (ie, sports
clubs, schools and PA organizations) with a vertical systems
approach (ie, local-, regional-, national-level governments) may
strengthen synergetic effects among a varied group of
stakehol ders and further strengthen sustainable implementation
and even scale up of gamification and gamified apps [53,54].

Strengths and Limitations

Severd limitations of this research should be considered. First,
no generalizations can be made beyond the study sample. NSCs
seemed to focus on children and adolescents during the
interviews, although this age group was not the sole focus of
this study. Possibly, NSCs relate the concept of gamification
and gaming to ayounger age population. Aswerecruited viaa
contact person in each organization, it might also be possible
that the contact person made a preselection beforehand.
According to the national NSC monitor, many NSCs do focus
on children or adolescents, therefore our sample seemsto bein
linewith the general NSC profile[55]. In addition, asthe NSCs
job description varies between municipalities, it is difficult to
determine whether our sample reflects the diversity of NSC
profiles currently present across municipalities. In the
Netherlands, municipalities can employ executive or
coordinating NSCs, or NSCs that fulfill both functions.
However, some municipalitiesemploy only coordinating NSCs
or only executive NSCs, who may either lack vision, usually
developed by coordinating NSCs, or lack executive activities
performed by executive NSCs[48]. In our study, theinterviewed
NSCs in the 5 municipalities are al employed as either
coordinating or executive NSCs.

Several strengths of this study can be identified too. We
conducted a substantial number of qualitative interviews that
led to data saturation. In addition, in terms of method, we
managed to inform our analysis based on well-established
theoretical models, the COM-B and TDF, that cover the wide
spectrum of behavioral determinants. Coding the interviews
according to the COM-B model and TDF shows that both are
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relevant in implementation science and can identify factors
facilitating or hindering the implementation of innovation
[30,38-41,56]. Moreover, the analysis was performed by 2
coders, thereby further strengthening the credibility of the study.
In terms of gamification experience, we reached a diverse
sample including nonexperienced, inexperienced, and
experienced gamification NSCs. As this was the first study to
focus on intermediaries promoting PA in the neighborhood via
gamification in their daily work, we managed to contribute to
anovel and relevant scientific and societal topic.

Implications

For Practice

By linking theidentified facilitators and barriersto the behavior
changewheel [29], we can identify several relevant intervention
functions, such aseducation (eg, providing information), training
(eg, practicing technical and creative skills in workshops),
modeling (eg, providing best practicesand clear implementation
guidelines), and environmental restructuring (eg, support a
restructuring of the organization where NSCs are employed).
From the results, we formulated 5 recommendations for policy
makers, industry, intermediaries, and professionals (Textbox
4).

First, NSCsindicated that they lacked not only sufficient skills
training to implement gamification but al so education about the
scientific effects and an overview of the different tools. Hence,
it isrecommended to provide aclear overview of tools and best
practices, for example, via education and workshops. Second,
NSCsfelt supported by their employer who granted them alot
of freedom to design activities in line with local needs and
wishes. However, NSCs indicated a lack of exchange with
colleagues and external parties. A network within but also
outside the organization or municipality appearsto beimportant
interms of sharing content, best practices, and keeping up with
the latest trends and devel opments. This relates to intersectoral
collaborations[37,43,44,47,57], which might be needed among
NSCsinthe Netherlandsto learn how to better collaborate with
other parties. Here, NSCs' professiona organizations could
play an important role in facilitating a network [37]. Third,
coordinating and executive NSCs were uncertain about their
responsibility to adopt gamification, a frequently mentioned
theme. Clarifying NSCs' responsibility, as indicated by NSCs
during the interviews, for example, by appointing a dedicated
gamification NSC to provide a clear assignment to executive
NSCs or to alocate hours to NSCs, may help the sustainable
implementation of gamification. Fourth, NSCs perceive large
barrierswith regard to financial costs, as product costs are high
and suitable subsidies are lacking. A clear overview of subsidy
options may help to better connect and scale up initiatives and
integrate gamification and gamified apps sustainably. Fifth,
NSCsindicated that they |acked sufficient promotion skillsthat
they considered necessary for the successful implementation of
gamification and gamified apps. Supporting NSCs to
successfully embed the gamification tool in alarger promotion
campaign might impact the implementation of an intervention.
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Textbox 4. Actions that should be taken to enable all relevant stakeholders, policy makers, industry, intermediaries, and professionals to exploit the

potential of gamification.

Recommendations

«  Establish a sustainable network of organizations to strengthen the offer within one municipality and to exchange ideas and best practices beyond

municipalities

«  Clarify the responsibility of neighborhood sport coaches (NSCs), for example, appoint a dedicated NSC to provide a clear assignment or to

alocate hours

« Provideaclear subsidy overview that helps NSCs to connect initiatives and integrate gamification and gamified apps sustainably

«  Offer guidance on how to promote gamification and gamified apps among the target group to secure book long-lasting engagement

For Research

One of the barriersidentified by intermediaries was the lack of
a clear overview of gamification that has proven effective.
Research is often struggling with conclusive results on the
effects of gamification and often lacks rigorous study designs
[13,22,58]. A white paper that transates research resultsin a
comprehensive manner could support intermediaries in the
future to understand and refer to the proven effects, for example,
to justify financial subsidies. Furthermore, more quantitative
research is necessary to identify the determinants that
significantly explain NSCs' implementation of gamification
across the Netherlands and how these determinants influence
different stages of the implementation phase (ie, adoption,
implementation, and sustainability) [59]. Asdifferences between
NSC profilesdepend on the municipality, it isdifficult to assess
which resources contribute to the implementation of
gamification, for example, small versus large municipalities
offering. Moreover, to understand the implementation of
gamification at the systemslevel, it isimportant to better align
research with practice and policy, as all 3 subsystems depend
on one another. Future studies may want to consider integrating
the focus on different levels of the system and how they can be
better aigned to implement long-lasting gamification
interventions with effects on health outcomes.
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