Using the intervention mapping protocol to develop
a maintenance programme for the SLIMMER
diabetes prevention intervention

Ellen BM Elsman’
Corresponding author
Email: ellen.elsman@gmail.com

Joanne N Leerlooijér
Email: joanne.leerlooijer@wur.nl

Josien ter Beék
Email: j.terbeek@ggdnog.nl

Geerke Duijzer
Email: geerke.duijzer@wur.nl

Sophia C Jansén
Email: s.jansen@ggdnog.nl

Gerrit J HiddinR
Email: gert.janhiddink@wur.nl

Edith JM Feskerls
Email: edith.feskens@wur.nl

Annemien Haveman-Ni&$
Email: annemien.haveman@wur.nl

! Division of Human Nutrition; Academic Collaborative Centre AGORA,
Wageningen University, P.O. Box 8129, 6700, VE Wageningen, The Netherlands

2 GGD Noord- en Oost-Gelderland (Community Health Service), P.O. Box 51,
7311, AB Apeldoorn, The Netherlands

3 Strategic Communication, Sub-department Communication, Philosophy and
Technology: Centre for Integrative Development, Social Sciences,\ivigga
University, P.O. Box 8130, 6700, EW Wageningen, The Netherlands

Abstract

Background

NJ

Although lifestyle interventions have shown to be effective in reduthie risk for type
diabetes mellitus, maintenance of achieved results is difficult, asipants often experienge
relapse after the intervention has ended. This paper describestdraayc development of a
maintenance programme for the extensive SLIMMER interventionexasting diabetep




prevention intervention for high-risk individuals, implemented in a rnéaldetting in the
Netherlands.

Methods

The maintenance programme was developed using the Intervention Mappingoprot
Programme development was informed by a literature study suppkesney various focu
group discussions and feedback from implementers of the extensive SLIMMER ntitarye

A} %4 m

Results

The maintenance programme was designed to sustain a hdemthgnd physical activity
pattern by targeting knowledge, attitudes, subjective norms andveztdeshavioural control
of the SLIMMER participants. Practical applications were elest into nine programme
components, including sports clinics at local sports clubs, a concludiagnmevith the
physiotherapist and dietician, and a return session with the physipigte dietician ang
physical activity group. Manuals were developed for the implemerdaad included p
detailed time table and step-by-step instructions on how to implethentmaintenange
programme.

Conclusions

The Intervention Mapping protocol provided a useful framework to sysitsiha plan &
maintenance programme for the extensive SLIMMER intervention. ity showed that
planning a maintenance programme can build on existing implemensatiatures of the
extensive programme. Future research is needed to determinettexidrd the maintenance
programme contributes to sustained effects in participants of lifestyleantems.
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Background

Studies have shown that lifestyle interventions show promising sesukeducing the risk of
type 2 diabetes mellitus (T2DM) in high-risk individuals. A metahgsis on the effects of
lifestyle interventions on T2DM incidence showed that risk reductianged from 30% to
67% in the lifestyle education intervention group compared with the atogtoup [1].
Intervention trials, such as the Finnish Diabetes Prevention SE$)( the American
Diabetes Prevention Program (DPP), and the Dutch Study on lé&fdsiyervention and
Impaired glucose tolerance Maastricht (SLIM), have shown that the psoigrd2DM can be
prevented or postponed with risk reductions of 47-58% [2-5]. Although lifesti@esentions
have shown to be effective in reducing the risk for T2DM, maintenaihaehieved results is
difficult, as participants often experience relapse afteirttegvention has ended [6-14]. The
trans theoretical model (TTM) and stages of change [15] tatendividuals can relapse at
each stage of behaviour change, including the maintenance stagercResegests that
maintenance of behaviour change in lifestyle interventions requi@® attention [7].



Lifestyle interventions, therefore, can be complemented with atemgnce programme,
whereby a less intensive form of professional support is provided tpattieipants [16].
Maintenance programmes of the DPS and the DPP showed that digkioas achieved
during the extensive intervention could be sustained in the long-teringiatietes incidence
reductions in the lifestyle group of 38% and 34% respectively, cadpaith the control
group [17,18]. These studies were performed in an experimental settimdnich the
conditions are strictly controlled to secure high internal validiiywever, limited research is
available regarding effects of maintenance programmes implechent real-life setting, in
which conditions are less strictly controlled and resemble evenmgidylife. Moreover, the
experimental studies on maintenance programmes have focussegootinge outcomes
rather than describing programme development and implementation [18&tidequently,
effective working mechanisms of maintenance programmes ateutliffo identify [22].
Information on these mechanisms would facilitate the planning amdenmentation of
maintenance programmes elsewhere. Therefore, this paper desthdbesystematic
development of a maintenance programme for the SLIM iMplement&kparience Region
Noord- en Oost-Gelderland (SLIMMER), implemented in Dutch prynteealth care, using
the Intervention Mapping (IM) protocol [23].

The SLIMMER intervention

To investigate whether diabetes prevention interventions implememtezhli-life settings
could achieve similar effects as interventions in experimesgtings, the Dutch proven
effective experimental SLIM study was translated into th&dMBAER intervention, which
was implemented in a Dutch real-life setting [24,25]. SLIMMERaigliabetes prevention
intervention for 40-70 years old individuals at high risk for developing T2k were
living in Apeldoorn and Doetinchem, two medium-sized cities in the Netherlartigiduals
with fasting plasma glucose between 6.1-6.9 mmol/L or an increadedf diabetes were
referred to SLIMMER by their general practitioners. Pgyaots of the SLIMMER
intervention received a combined physical activity and nutritionalniatgion for ten
months, delivered by primary health care professionals. The physstvity intervention
consisted of weekly group-based exercise sessions guided by atpésgpist. For the
nutritional intervention, participants participated in 5-8 individual eassand one group
session with a dietician [26]. Details of the intervention prognamare described elsewhere
[25-27]. A pilot study of the SLIMMER intervention was conducted ilyti&o confirm
feasibility and likelihood of desired impact [27]. Subsequently, theMBIER intervention
was implemented on a larger scale in a randomized controllédRGA) which included
316 participants (155 in intervention group and 161 in control group). For tianasnm of
this paper, we refer to the larger RCT of the SLIMMER irgation as the ‘extensive
programme’.

Methods

Intervention mapping

IM describes the process from problem identification to problemngpkhrough planning
theory- and evidence-based health promotion interventions [23]. The INcptabnsists of
six steps: 1) conduct a needs assessment, 2) formulate changeehj@tselect theoretical
methods and practical applications, 4) produce programme components andlsndigr
design an implementation plan, and 6) design an evaluation plan [23.dMaracterised by



three perspectives that are applied in each step: participatialh refevant stakeholders in
intervention planning [28], using theory and evidence, and using an ecolagjwaach,
meaning that all relevant individuals, groups and organisations thatlated to the health
problem are considered as target groups or implementers of the mi@mvg29]. In this
paper we describe how IM steps 1-5 were applied in the planning obLthMER
maintenance programme. Step 6, designing an evaluation plan hadebeghed by Duijzer
et al. [26]. The maintenance programme will be evaluated togeiltrthe extensive
intervention. The current paper adheres to RATS standards of repofrtqngalitative data.
The WU Medical Ethics Committee approved the study protocolirglibjects gave their
written informed consent before the start of the study.

Step 1. Needs assessment

In the first step of the IM protocol (needs assessment), théhhgadblem is analysed,
followed by an exploration of related behaviours, environmental factodsbahavioural
determinants [23]. In our study, the needs assessment includedhtuigestudy exploring
theories and determinants of maintained behaviour. Results oit¢h&ture study informed
the design of focus group guides, used in the focus group discussions)(HG® aim of the
FGDs was to supplement results of the literature study, expldhegdeterminants of
maintained behaviour (healthy diet and physical activity pattard)the needs of participants
in lifestyle maintenance interventions. In addition, suggested components uoips,
barriers and methods for adoption and implementation of the SLIMMERitenance
programme were explored. The method of FGDs was selected becaliseexpected added
value of group interaction and generation of ideas. The needs assesdgarmed the design
of the SLIMMER maintenance programme and the adoption and implementation plan.

Literature study

A literature study was conducted to explore important determimdmgintained behaviour
and habitual behaviour using the databases ‘PubMed’, ‘Scopus’ and ‘Web enfc&ci
Search terms included ‘behaviour’, ‘maintenance’, ‘habits’, ‘relgp®vention’, ‘weight

loss’, ‘diabetes prevention’, ‘nutrition’, ‘physical activity’, and coimations of these terms.
In addition, reference lists of articles were used to identify other relstuadies.

Focus group discussions (FGDs)

Three FGDs were conducted to identify barriers and facilgabbrmaintaining a healthy
lifestyle, potential components in the maintenance programme, and appestand barriers
for adoption and implementation of these components. The FGDs were condiitted
representatives of sports clubs in Apeldoorn (n = 9), participanttheof SLIMMER
intervention in Apeldoorn (n = 7) and physiotherapists and dieticianspgidéorn and
Doetinchem (n = 6). Involving those stakeholders in programme developmigiit
potentially lead to more effective and innovative programmes with sus&inable effects
[30,31]. In addition, it was expected that their involvement in the F@@dd increase their
motivation and sense of ownership, enhancing programme acceptabilityfecti/eness
[32]. FGD participants were selected on a voluntary basis for feasike#isons.

The first FGD was conducted with chairpersons and/or seceetagesenting the seven
local sports clubs involved in the maintenance programme. Chairpeasdfte secretaries
were personally invited. When chairpersons were not able to atten@)(rsecretaries were



approached. Of three sports clubs, both the secretary and the cbaigutéeaded. One sports
club was not able to participate, so in total, four chairpersons I8, thdemale) and five
secretaries (2 male, 3 female) of six local sports clubs participatedriGibe

The second FGD was conducted with a selection of SLIMMER paatits in Apeldoorn (n
= 7). Participants in Apeldoorn (n = 131) were invited via the SLINRViiewsletter. Five
participants responded to this invitation, of which three were abé¢tead. These persons
were 3-5 months from completion of the extensive intervention. In additionpdoticipants
of the SLIMMER pilot study with experience in maintaining a tigalifestyle (18 months
after phasing out of the SLIMMER pilot study) were personailjted. In total, seven
(former) SLIMMER participants (3 male, 4 female) participated in the FGD

The third FGD was conducted with physiotherapists (n = 16, cluster@gphysiotherapist
practices) and dieticians (n = 11, five of them were empldyed home care organisation,
six were self-employed) of the SLIMMER intervention. All inapienters of the SLIMMER
intervention were personally invited to participate. Four physiathsts (1 male, 3 female,
all from different practices) and two dieticians (both fematee associated with a home care
organisation, one self-employed) were willing to participate. Bothsiptherapists and
dieticians were organised in local professional networks, where rimgylarly discuss
subjects that have been addressed during the FGD.

Focus group guides were developed to facilitate the FGDs, includirsgiapseon barriers
and facilitators of maintaining a healthy lifestyle; expdateeds of SLIMMER participants
after the extensive intervention; suggested components for the maintenameenpnegf the

SLIMMER intervention; and implementation methods, opportunities and lsafoerthese

suggested components.

All FGDs lasted between 60 and 90 minutes (mean: 77 minutesainred moderator (JtB)

guided the FGDs and a research assistant (EE) took notes. AHl W&ie tape-recorded after
obtaining informed consent from the participants and were subsequemigribed. Data

were analysed using a general inductive approach [33]: transegptsread several times by
the first author and coded into topics, until themes emerged. Owantapedundancy among
themes was reduced, leaving broader themes. To integrate @s&Ds and literature

review, themes derived from the FGDs were linked to determidmisintained behaviour

found in literature.

Step 2: Formulating change objectives

Objectives for the maintenance programme were specified irsgbend step of the IM
protocol [23]. Subsequently, performance objectives were identified fir leahavioural
outcome, describing the sub-behaviours that have to be accomplished e &dtiavioural
outcomes.

Specific change objectives were formulated by linking gqremince objectives to
determinants that were identified in the needs assessmenth@hgecobjectives describe
what participants are expected to know, think or do as a result rofigetion in the
maintenance programme, for example ‘Participants demonstrat¢héyacan set realistic
targets and comply with these targets’. The result of this gpsosas a matrix of change
objectives detailing what would be addressed in the maintenance programme.



Step 3: selecting theoretical methods and practical applications

In IM step 3, theoretical methods and practical applications waeeted. A theoretical
method is a general technique or process which is derived from thiedrgan be applied to
influence behavioural determinants. A practical application ise&ifsp application of a
theoretical method, adjusted to the intervention setting, tailordtettatget population, and
applied considering parameters for effective use of methods [23]. débr leehavioural
determinant, appropriate theoretical methods were identified fi@mature [22]. These
theoretical methods were translated into practical applicatiogis were suitable for the
maintenance programme, taking into account the needs of SLIMMERipants. To

determine applicability in the programme, applications were dscuwith the SLIMMER

project group and the intended implementers of the maintenance programme.

Step 4. Producing programme components and materials

In the fourth step of IM, the maintenance programme was devel@aseéd on needs of
participants, feasibility of implementation, and resource consiradhiange objectives and
applications were selected from a large list to be addresdbé programme. Applications
were clustered to form programme components. A detailed manuatibdegcthe
intervention components and programme materials was developed. fiae tonitations as
a result of working in the real-life setting, programme ati¢iziand materials were not pre-
tested.

Step 5: Designing an implementation plan

In step 5 programme adoption, implementation and sustainability wessdered [23]. In

this step, step 2 and 3 of the intervention mapping protocol were edpeatidentify the
required behaviours of the implementers. Results of the FGDs tdM 19 were used to
develop an adoption and implementation plan. Key components of this step included
production of implementation plans and a meeting with implementersdiess adoption and
implementation of the maintenance programme.

Results

Step 1. Needs assessment

Literature study

In the literature study determinants of maintained behaviour abiduabbehaviour were
explored. To ensure that the healthy behaviour becomes habitual hténgdoe needs to be
repeated [34]. The TTM is a model that has often been used in behaviour changé wesar
interventions [15], amongst others in the effective SLIM study [2585vhich SLIMMER

is based. It was decided to use the TTM to tailor the mainteqmageamme to the stage of
change patrticipants are in, a purpose for which the model is frequently used [15,36].

According to the TTM, people progress through a series oéstatpen they change their
behaviour [15]. Participants who have patrticipated in the extensive BER/intervention

are likely to be in the action phase. In order to progress fotion to maintenance,
participants particularly need to be supported with regard to attisudgective norms and



perceived behavioural control. These determinants have been descrilbee Dlyeory of
Planned Behaviour (TPB) [37] and predict people’s behavioural intention B8]
maintained behaviour change [39,40].

Regarding maintained exercise behaviour in older adults, multygdées found that attitude,
perceived behavioural control and subjective norm are important prediptdr42].
Subjective norm and perceived behavioural control seem to be imporeghttprs with
respect to nutrition behaviour [43]. However, the importance of detentsimath respect to
behaviour maintenance differs. Several studies found that perceivadidghl control is
likely to be more important than attitude [38,44], and reducing acaralels might be an
important strategy in behaviour maintenance. Furthermore, behavidurbevi better
maintained when participants’ experiences of autonomy, competenceelatetiness are
enhanced [45]. In addition to individual-level determinants, research s$utpgesfamily,
work, study and neighbourhood environment may be important factors infludretiagiour
maintenance [46], indicating that the social-cultural environmemoi® important than the
physical environment. However, evidence on environmental determisditsted because
of lacking high-quality studies and study replications [47].

Focus group discussions

The FGDs with (former) SLIMMER participants, representatiedéssports clubs, and
representatives of physiotherapists and dieticians resulted idehgfication of inhibiting
and facilitating factors to maintain a physical activity tpat and a healthy diet for
SLIMMER participants, as well as suggestions for the maintenance pnogra

Regarding physical activity, many (former) SLIMMER pagants mentioned lack of
confidence to join a sports club or gym as an important barrier tanaenphysical activity,

which was confirmed by representatives of sports clubs and Uitergt8]. Other important
barriers for physical activity mentioned by all groups of respotsdevere physical

complaints, lack of motivation and financial constraints. These bmraee also often

reported in literature [48-51]. On the other hand, the social aspegp®ring together were
mentioned in all FGDs as an important facilitating factor toinaetphysical activity. Other
facilitating factors that were frequently mentioned wewdirig healthier, being motivated to
prevent T2DM, receiving social support from family and friends, andivieg guidance

when exercising.

With regard to maintenance of a healthy diet in the FGDs, ofdse (former) SLIMMER

participants expected this would be easier than maintaining phgstoaty levels. This was
confirmed by participants in the FDG with physiotherapists anticdies and by other
studies [52-55]. SLIMMER respondents thought they had sufficient knowktdekills to

maintain a healthy diet, although two respondents mentioned they laadity to cook

healthy and tasty dishes. Respondents mentioned they were diaadle tempting eating
situations independently, as they had received sufficient advice to resessitiv@sions.

Finally, the FGDs provided insight in respondents’ opinions regardingsegecomponents
of the maintenance programme. SLIMMER respondents particulagfierped to receive
support to maintain physical activity. In all FGDs, respondents oresdi that introducing
SLIMMER patrticipants to local sports clubs was regarded aseful component of the
maintenance programme, as this would help to reduce the threstolgarticipants.
Furthermore, SLIMMER respondents expressed that they would likecéive information



about cooking clubs, as this could support them to become more createenposing
healthy dishes. In addition, physiotherapists and dieticians mentitva¢datconcluding
meeting with SLIMMER participants could help participants to foensmaintenance of a
healthy lifestyle, as they noticed that a majority of pgréinis did not prepare themselves for
the period after the extensive intervention. In addition, SLIMMERpaedents,
physiotherapists and dieticians proposed to organise a returansasi@w months after the
extensive intervention. In this session the maintenance of a hdd#btyle could be
discussed. SLIMMER respondents also mentioned they would like to recbleed glucose
test one year after the extensive intervention to determintherhheir glucose levels have
improved or stabilized.

Concluding, the literature study and FGDs showed that determimdntse TPB are
important in behaviour maintenance, although perceived behavioural control and sadfyeffi
seem to be more important than attitude. Even though environmental deteisrére also
likely to influence behaviour maintenance, evidence is limited. Reguactual barriers
might be an important strategy to maintain the healthy betewun participants, as well as
continuation of support. Furthermore, behaviour might be better maintaiiexh
participants’ experiences of autonomy, competence and relatedness are@énhanc

Step 2: Formulating change objectives

The behavioural outcomes of the maintenance programme werecifpzarts maintain the
acquired healthy diet and physical activity pattern independentiffe performance
objectives of the two behavioural outcomes were based on the neexisressgan IM step 1,
Dutch dietary guidelines [56] and Dutch healthy physical activityms [57]. The
performance objectives are described in Table 1. The literatudg and FGDs in IM step 1
resulted in the identification of determinants of maintained and haliémaviour, used to
formulate change objectives [15,37,58,59]. Furthermore, knowledge wasedelexta
determinant, as it is a prerequisite for instigating behavioungehand other behavioural
determinants including attitude, subjective norm and perceived behaviountabl [23,60-
62]. Even though evidence suggests that attitude is of minor importandeetariour
maintenance, it was decided to include attitude as a determinantip@ats need a positive
attitude towards the new behaviour to maintain their healthy yieeshdependently, and
towards new activities offered to them. In addition, limited evidemstiggests that
environmental determinants are related to behaviour maintendogeever, there was a
large variation among participants in the SLIMMER maintenance gnoge with regard to
their social (work, study, neighbourhood, and family) environment. It thasefore
practically not feasible to include determinants aimed at envimtanehange. Because the
selected determinants are also important in other stagesnthiatenance [63], participants
who have relapsed might benefit from the maintenance programmella3he behavioural
determinants were used in the matrices of change objectives istdM 2. Intervention
developers specified change objectives for each determinant, linkinghe performance
objective. The change objectives were discussed with researchdrangensus was
reached. Examples of change objectives are presented in Table Gnipkete matrices of
change objectives are shown in Additional file 1.



Table 1Behavioural outcomes and performance objectives for participants of the
SLIMMER maintenance programme

Behavioural outcomes Performance objectives
1. SLIMMER participants maintain the 1.1 Comply with Dutch dietary guidelines
acquired healthy diet independently 1.2 Create social support to maintain healthy diet

1.3 Identify situations that could be tempting to relapse

1.4 Compose action plans with realistic targets to
maintain healthy diet
1.5 Maintain monitoring of weight and diet

2. SLIMMER participants maintain the 2.1 Comply with Dutch norm for healthy physical
acquired healthy physical activity pattern activity

independently 2.2 Create social support to maintain healthy physical
activity pattern

2.3 Identify situations that could be tempting to relapse

2.4 Compose action plan with realistic targets to
maintain healthy physical activity pattern

2.5 Maintain monitoring of physical activity pattern

Table 2 Examples of change objectives for the SLIMMER maintenance programme
Behavioural outcome: SLIMMER participants maintain the acquired healthy diet independently

Performance Behavioural determinants
objective: Knowledge Attitude Subjective norm Perceived behavioural control
Comply with the DutchDescribe Dutch  Emphasize List other participants or Express confidence in handling
dietary guidelines guidelines for importance of apersons from social negative social and environmental
healthy diet; healthy diet  environment who complystimuli and obstructive thoughts
to guidelines healthy dietyhich complicate compliance to
Explain why Mention the support theyguidelines healthy diet
complying to Dutch receive from their social
guidelines healthy environment when
diet is important complying to guidelines
healthy diet
Behavioural outcome: SLIMMER participants maintain the acquired healthy physical activity pattern indgpendently
Performance Behavioural determinants
objective: Knowledge Attitude Subjective norm Perceived behavioural control
Compose action plan Explain importanceConvince otherList other participants or Demonstrate that they can set
with realistic targets to of setting targets that setting persons from social realistic targets and comply to
maintain healthy targets is environment who have athese targets
physical activity pattern important action plan to be

physically active;

Mention the support they
receive from their social
environment when
composing an action plan

Step 3: Selecting theoretical methods and practicalpplications

After careful consideration of parameters for use, theoreticathods and practical
applications addressing the determinants were selected to attdredsmnge objectives (IM
step 2). Researchers composed a preliminary list of possiblettbaloneethods, which were
discussed with intervention developers. Researchers and intervention devélapslated

the selected theoretical methods into practical strategiagaint meeting. Results from the
FGDs informed the translation of theoretical methods into pedctipplications, ensuring
that the needs of the SLIMMER participants were taken into usmtcAlthough the

maintenance programme focuses on the transition of participantsafition to maintenance,



theoretical methods and practical applications were also eelémt participants who have
relapsed. Furthermore, theoretical methods and practical appigawere selected to
maximise participants’ experienced autonomy, competence andedmst, to offer
continuation of support and to reduce barriers to maintain the behaviour.elduted

practical applications were shortly discussed with the impleereraf the maintenance
programme, to assess applicability and feasibility. When necessagll changes were
made, resulting in applications which are easier to implement.ableT3 examples of
methods and applications are described. One of the selected methgmid setting’, which

relates to the performance objective ‘Compose an action plan watlstie targets to

maintain a healthy physical activity pattern’. In the picat application of this method,
participants set targets and make an action plan during the conclueetingnwhereby

participants have to be committed to the goal and that the gdallsrging, but achievable
(parameters for use) [23]. The determinants, their linked thedretiethods and practical
strategies used in the maintenance programme are shown in Additional file 2.

Table 3Examples of theoretical methods and practical applications for behavioural
determinants

Behavioural Theoretical Definition [23] Parameters for use Practical application

Determinant method

Knowledge Advance Presenting an overviewSchematic representations &roviding an online overview of

organizers of material that enablescontent or guides to what isactivities of local facilitators of

the learner to activate to be learned physical activity and healthy
relevant schemas so that nutrition on SLIMMER website
new material can be
associated

Attitude Elaboration Stimulating the learner ‘Individuals with high During the return session,
add meaning to the motivation and cognitive  participants discuss how they feel
information that is ability about their behaviour change
processed

Perceived Self-monitoring Prompting the person tdrhe monitoring must be of During concluding meeting, the

behavioural controlof behaviour  keep a record of the specific behaviour; the importance of monitoring is

specified behaviours  data must be interpreted aneixplained and methods to monitor
used; the reward must be behaviour are provided. The

reinforcing to the individual importance of self-monitoring can

be highlighted again during return

session

Perceived Goal setting Prompting @hning whaCommitment to goal; goals During concluding meeting,

behavioural control the person will do, that are challenging but  participants set targets and make
including a definition of achievable within the an action plan, which is added to
goal-directed behaviourgdividual’s skill level the personal file of the participant
that result in target
behaviour

Habits ImplementationPrompting making if-  Existing positive intention  Participants receiveaation plan

intentions then plans that link in which they formulate specific

situational cues with goals and ways to achieve them.
responses that are Feedback is given during the
effective in attaining return session

goals or outcomes

Step 4: Producing programme components and material

Practical applications were clustered in three main progragomgonents and six minor
components. The main components are: conduct sports clinics at lod¢alcdpbs, perform a
concluding meeting with physiotherapist and dietician and visit arrresession with
physiotherapist, dietician and physical activity group. The six neoorponents are: refer to
SLIMMER and behaviour maintenance by the general practitiooféer weighing and
measuring at the general practitioner’'s practice, receid®IBER newsletter from project



group, visit SLIMMER website for tips, advices and sports clubsy affntacting the project
group through SLIMMER email and phone. The limited financial regsudetermined the
selection of programme components of the maintenance programme. Everh thoug
participants suggested to include a blood glucose test after onetlyisacould not be
included due to financial limitations. The content of the nine componeagsbased on
methods and applications identified in IM step 3.

The first main programme component consists of sports clinics oeglabig local sports
clubs. Participants are invited to participate twice in thpeets clinics of their preference to
reduce barriers to join a sports club. The sports clinics aiet fgakticipants experience that
sporting is fun and that they are able to perform the partisplant, thereby increasing their
sense of autonomy and competence. In addition, their feeling of relssedilebe enhanced
because of guidance from competent trainers and their physipistst The sports clinics
take place during the last two months of the extensive SLIMME&Rviettion. The second
main component is a concluding meeting with a physiotherapist adieétiaian to get
prepared for the period after SLIMMER. Participants set tealiargets, are advised how
they can monitor their behaviour with the SLIMMER action plan andod tliary, and are
informed what to do in case of a relapse. The concluding meekieg pdace during the last
two weeks of the extensive SLIMMER intervention. The third main comypasea return
session with the physiotherapist, dietician and physical actgrityip which is organised
three months after the extensive SLIMMER intervention ended. Dunegeturn session,
participants reflect on the SLIMMER intervention, the period dfterextensive intervention,
and behaviour maintenance. Participants are advised on how to contieaéihy diet and
physical activity pattern and are weighed and measured. Whecigznts are relapsed, they
are motivated to take up their healthy lifestyle again, and are offered tipsadétbtdo so.

The six minor components of the maintenance programme are lessvintend based on
existing applications of the extensive SLIMMER intervention. Thoeseponents are offered
individual to SLIMMER participants by the general practitione6aiMMER project group,
who were involved in the design of the extensive intervention and mande programme.
The minor components are planned to be systematically delivetied end of the extensive
SLIMMER intervention, up to one year after the extensive intervention has ended.

Step 5: Designing an implementation plan

The aim of step 5 was to anticipate from the start on progeaaduoption, implementation,
and sustainability. The intended implementers of the maintenanceapnogr were
physiotherapists, dieticians and general practitioners who were idvolae the
implementation of the extensive SLIMMER intervention. New implenteniere trainers of
local sports clubs. The behavioural outcomes for physiotherapists,iatistiand general
practitioners included: 1) to provide support to SLIMMER participaatsnaintain their
healthy diet and physical activity pattern, and 2) to encouradBER participants to take
initiative and responsibility for their own health. The behavioural aute for local sports
clubs was to support SLIMMER patrticipants in maintaining theirthggdhysical activity
pattern. All implementers receive training and instructionsntpléement the maintenance
programme.

Step 5 resulted in the development of a schedule for conducting spoits aelind manuals
for physiotherapists, dieticians and general practitioners. Manaoelude the intervention
materials as well as step-by-step instructions on how to ingplernomponents of the



maintenance programme, and a detailed time table. The manuaistrackiced to the
implementers in a 30-minute instruction meeting. Trainers of splubts are individually

instructed by the SLIMMER project group. Overall, support throughout tp&mentation

of the maintenance programme is offered by the SLIMMER prgjeup through email and
telephone.

Discussion

This paper describes the development of a maintenance progréonniee SLIMMER
diabetes prevention intervention, which was guided by IM [15]. The aitmeomaintenance
programme is to support a maintained healthy diet and physical activitsnpait®eLIMMER
participants, acquired during the extensive SLIMMER intervention. Supgort is provided
by offering sports clinics, a concluding meeting, and a retusicge$o the participants. In
addition, participants receive reminders and are offered various oppieduta contact
professionals when needed.

The TTM was used to tailor the maintenance programme to the staghange of
participants. The assumption of the maintenance programme is tticippats are likely to
be in the action phase, as they have been enrolled in the extensivention for at least
eight months. However, this was not measured before their enroiméme maintenance
programme. One of the criticisms of the TTM is that particgpamné often misclassified in
stage-based interventions [64,65]. To address the risk of misdaseifi of participants, the
programme also addresses determinants that are relevant foippatd who have relapsed
to a previous stage (e.g. knowledge and attitude) [63]. Furthermore, evideimc favour
regarding the effectiveness of stage-based interventions overagmbsised interventions,
although the effects on long-term behaviour change requires further research [66].

The needs assessment contributed to the programme’s relevaintegbating the needs and
suggestions of participants for the maintenance programme [67udketize literature study
was not performed systematically due to limited time, it carfeotensured all relevant
literature is taken into account. However, FGDs were used to supmighe information
from literature, thereby increasing the validity of the nesstessment [68]. The maintenance
programme does not involve and intervene in the social environment of tiogopats. This
may limit the programme’s effectiveness, since the importasicghe direct social
environment in maintenance of health behaviour was noted in the FGDSWRMER
participants and literature [47,69,70]. Another limitation was the &spanse of SLIMMER
participants to participate in the FGDs. This may have resultesiarlooking specific needs
and wishes of non-responders, which could be different from the needsises wf the
FGD participants, who may have higher motivation levels. Witpemesto the FGD with
physiotherapists and dieticians, it was believed that most opiniomstalen into account,
because of their organisation in professional local networks. Howeathr one FGD per
group of stakeholders, data saturation cannot be ensured. Due tortitagadns, it was not
possible to organise additional FGDs.

IM was found to be useful in ensuring that all important objective® wddressed in the
maintenance programme, and by selecting theoretical methodsamtidgirapplications that
would contribute to these objectives.



To our knowledge, this is the first paper that describes the systedewelopment of a
lifestyle maintenance programme in a real-life setting. Magntenance programmes of the
DPP and DPS had a longer duration than the SLIMMER maintenancaimrmog. The DPP
had yearly and six-monthly outcome assessment examinatioreppooximately 7 years
[18], whereas the DPS had yearly, and after five years biyeatdicome assessment
examinations for a median time of 7 years [17]. The maintenangegmnme of the DPP was
more intensive than the SLIMMER maintenance programme ds offering a 16-session
DPP-like lifestyle programme, followed by three-monthly kf#s sessions and two group
classes comprising four sessions every year [18]. However, tilemence programme of
the DPS is not as intensive as the SLIMMER maintenance pnoggasince no intervention
was delivered during the 7-year follow-up period [17].

Maintenance programme planning is different from intervention planmngwio reasons.

First, maintenance programmes build upon extensive interventions, whichly already

have a defined target population, programme implementers, and @wjettires such as a
project group. Other studies reported that systematic planning esizentions had been
rather time-consuming [19,71]. In the planning of the maintenance prograimm was

experienced to a lesser extent because the majority of irapters were already involved,
and part of the materials, methods and applications had been devidopkd extensive

intervention. The short timespan experienced in the real-lifengedlso introduced new
challenges in adhering to the IM protocol. For example, programaterials were not

pretested with implementers and participants.

A second difference between regular and maintenance prograplanning is that
maintenance programmes aim to maintain the acquired behaviour atherafere likely to

focus more on skills and reducing the barriers to maintain behaviouhid research,
offering tools and guidance to maintain the healthy lifestyleraddcing barriers to maintain
physical activity levels was particularly important.

Participants of lifestyle interventions often experience relapsethéentervention has ended
[6-14]. Therefore, it is suggested that lifestyle interventions shimalus more on behaviour
maintenance once healthy behaviour is initiated [72]. The preseny destribed the
systematic development of a maintenance programme for theNBERVintervention. This
maintenance programme was not fully integrated with thensixte intervention, as it was
developed separately. In future, programme planners should incorporatentenance
component when developing lifestyle interventions [52,73]. This migtttteanore effective
programmes of which the content of the extensive programme ancenaioe programme
are fully connected.

Compared to behaviour change, less is known about behaviour maintenakoey mha
difficult to identify effective working mechanisms from litewee. The maintenance
programmes of the DPS and DPP have indicated that effects of ediapegvention
interventions can be maintained [18,74], but the development of these pmoggais not
fully described in literature [75]. In this paper, the syst@natlevelopment of the
maintenance programme for the SLIMMER intervention was de=dri which might
contribute to maintenance of the acquired healthy lifestyle.



Conclusions

The IM protocol provided a useful framework to systematicallyetbp a maintenance
programme, incorporating insights from theory, literature, progranmmementers, and
participants. The study showed that planning a maintenance progreanrbeild on existing
implementation structures of the extensive programme. Futureckesseould determine to
what extent the maintenance programme contributes to sustdfeets én participants of
lifestyle interventions.
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