
Peels et al. 
Implementation Science Communications            (2024) 5:90  
https://doi.org/10.1186/s43058-024-00622-8

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Implementation Science
Communications

Promoting the implementation 
of a computer-tailored physical activity 
intervention: development and feasibility 
testing of an implementation intervention
Denise A. Peels1*  , Janet M. Boekhout1, Femke van Nassau2, Lilian Lechner1, Catherine A. W. Bolman1 and 
Brenda A. J. Berendsen3 

Abstract 

Background Although there are many proven effective physical activity (PA) interventions for older adults, imple-
mentation in a real world setting is often limited. This study describes the systematic development of a multifaceted 
implementation intervention targeting the implementation of an evidence-based computer-tailored PA intervention 
and evaluates its use and feasibility.

Methods The implementation intervention was developed following the Intervention Mapping (IM) protocol, 
supplemented with insights from implementation science literature. The implementation intervention targets 
the municipal healthcare policy advisors, as an important implementation stakeholder in Dutch healthcare system. 
The feasibility of the implementation intervention was studied among these stakeholders using a pretest–posttest 
design within 8 municipal healthcare settings. Quantitative questionnaires were used to assess task performance (i.e. 
achievement of performance objectives), and utilization of implementation strategies (as part of the intervention). 
Furthermore, changes in implementation determinants were studied by gathering quantitative data before, dur-
ing and after applying the implementation intervention within a one-year period. Additionally, semi-structured inter-
views with stakeholders assessed their considerations regarding the feasibility of the implementation intervention.

Results A multi-faceted implementation intervention was developed in which implementation strategies (e.g. 
funding, educational materials, meetings, building a coalition) were selected to target the most relevant identified 
implementation determinants. Most implementation strategies were used as intended. Execution of performance 
objectives for adoption and implementation was relatively high (75–100%). Maintenance objectives were executed 
to a lesser degree (13–63%). No positive changes in implementation determinants were found. None of the stake-
holders decided to continue implementation of the PA intervention further, mainly due to the unforeseen amount 
of labour and the disappointing reach of end-users.

Conclusion The current study highlights the importance of a thorough feasibility study in addition to the use of IM. 
Although feasibility results may have demonstrated that stakeholders broadly accepted the implementation interven-
tion, implementation determinants did not change favorably, and stakeholders had no plans to continue the PA inter-
vention. Yet, choices made during the development of the implementation intervention (i.e. the operationalization 
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of Implementation Mapping) might not have been optimal. The current study describes important lessons learned 
when developing an implementation intervention, and provides recommendations for developers of future imple-
mentation interventions.

Keywords Intervention implementation, Ehealth, Computer-tailored intervention, Intervention characteristics, 
Organisational characteristics, Socio-political characteristics, Intermediary characteristics, Physical activity, Prevention

Contributions to the literature

• This study contributes to recognized gaps in the lit-
erature by providing insight in (1) a systematically 
developed multifaceted implementation intervention, 
following relevant guidelines for reporting implemen-
tation strategies, (2) changes in implementation deter-
minants over time, use of implementation strategies 
and implementation outcomes, (3) the importance of a 
thorough feasibility study, (4) the importance of com-
bining quantitative data to provide information on 
how implementation varied with qualitative data about 
why it varied, and (5) the importance of an iterative 
approach when developing and evaluating an imple-
mentation intervention.

• This feasibility study reflects important lessons learned 
that can help others in the development of their imple-
mentation plan.

Introduction
As societies are rapidly ageing worldwide, healthcare ser-
vices face vast challenges that will increase in the years 
to come [1]. A large body of evidence has demonstrated 
the effectiveness of physical activity (PA) interventions to 
stimulate the health of older adults, and thereby to lower 
the impact of the ageing population on healthcare utilisa-
tion [2–7]. This evidence mostly comes from controlled 
trial settings. As the ultimate impact of these interven-
tions not only depends on their effectiveness but also 
on their actual reach and use in practice, implementa-
tion studies are important. Several reports have noted a 
substantial gap between scientific knowledge and public 
health practice with regard to implementing PA inter-
ventions [8–12]. Furthermore, implementation studies 
so far mainly focused on the level of the individual end-
user (i.e. target population of the intervention), whereas 
studies on implementation requiring an organizational- 
or system-level adoption are sparse [13]. However, when 
implementing PA interventions, important stakehold-
ers (i.e. intermediary organizations or implementation 
actors) are often needed. These stakeholders are the vital 
link between the intervention developer and the actual 
end-user, and influence the exposure of the intervention 
to the target population. Those stakeholders therefore 

have a crucial role in the implementation process [14], 
and stimulating the organizational adoption of PA inter-
ventions by engaging those stakeholders is thus highly 
needed.

In the Netherlands, municipalities are responsible to 
promote the health and wellbeing of their inhabitants 
and as such they receive yearly grants of the government. 
Municipalities were therefore identified as important 
stakeholders and key intermediaries for implementing 
preventive health interventions [15]. In each municipal-
ity, policy advisors are responsible for putting preven-
tive health policies into action. These healthcare policy 
advisors are therefore considered to be the most relevant 
stakeholders when implementing PA interventions to 
promote the health of older adults in the Netherlands, 
and are considered the ‘agents of implementation’ in this 
project.

To increase the public impact of PA interventions, we 
systematically developed and evaluated an implemen-
tation intervention (targeting the municipal healthcare 
policy advisors) to implement the evidence-based Active 
Plus PA intervention. Active Plus is a computer-tailored, 
theory-driven and evidence-based eHealth intervention, 
designed to stimulate or maintain PA levels among adults 
aged over fifty by targeting psycho-social determinants like 
awareness, motivation, self-efficacy and coping planning 
[16–18]. The intervention can be provided in a Web- or 
print-based format, and optionally includes information 
about existing local PA opportunities [17–19]. Participants 
receive automated computer-tailored advice at three time 
points within a four month period [16, 17]. The interven-
tion showed significant effects on PA, decreased incidence 
numbers for PA-related diseases, and has been included 
in national databases for proven effective interventions 
[20–23].

To adequately implement evidence-based interven-
tions, a systematic process is needed to develop an 
effective implementation intervention that considers 
determinants, mechanisms, and strategies for effecting 
change [24]. Using a systematic approach following the 
Intervention Mapping protocol [25] combined with liter-
ature and theory on implementation (i.e. Rogers’ Theory 
of Innovations [26], the framework of determinants of 
innovation processes described by Paulussen et  al. [27], 
and the Consolidated Framework for Implementation 
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Research (CFIR [28])), we build upon previously identi-
fied potentially relevant stakeholders (i.e. the municipal 
healthcare policy advisor) and implementation deter-
minants for Active Plus [15] to develop an implementa-
tion intervention. The current study aims to describe the 
systematic development and feasibility study of a mul-
tifaceted implementation intervention to guide health-
care policy advisors in the implementation of the Active 
Plus intervention within the municipality. Reflecting on 
the choices made during the development of the current 
implementation intervention the current study describes 
important lessons learned, and provides recommenda-
tions for future implementation intervention developers.

Methods
Study design
A multifaceted implementation intervention was 
developed according to the principles of the Inter-
vention Mapping protocol [25], supplemented with 
relevant insights from then available implementa-
tion science literature [26–29]. Subsequently, a pre-
test post-test feasibility study was performed within 
8 municipal healthcare settings. As recommended by 
Fernandez et  al. (2019), the products of the five tasks 

of Implementation Mapping are presented in a model 
(presented in the result section), that illustrates the 
logic of how the strategies will affect implementation 
outcomes. The design of the current feasibility study is 
in line with this model and evaluates all different lev-
els of the logic model considering the evaluation of (1) 
the use of the implementation strategies, (2) changes 
in implementation determinants, (3) achievement of 
performance objectives, and (4) the implementation 
output.

Implementation process questionnaires were used 
to assess both the use of the implementation strategies 
(i.e. level 1 of the logic model) as well as the achieve-
ment of performance objectives (i.e. level 3 of the logic 
model). Those assessments took place at 2 months after 
the start of the implementation intervention (after the 
first educational meeting and implementation activities), 
at 4  months (after the second educational meeting and 
implementation activities), and at 8–11  months (after 
the final educational meeting and implementation activi-
ties) (see Timeline in Fig.  1). In addition to those ques-
tionnaires, semi-structured telephone interviews were 
performed with stakeholders sharing their views and 

Fig. 1 Timeline of the study. *The T0 questionnaire assessing the implementation determinants was filled in by both implementers 
and non-implementers. All other assessments included only implementers
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experiences regarding the feasibility of the implementa-
tion intervention.

Quantitative data on implementation determinants 
(i.e. level 2 of the logic model) was gathered before (T0), 
during (T1, after 2 months) and after applying the imple-
mentation intervention (T2, after 8 to 11  months) (see 
timeline in Fig.  1). Questionnaires were filled in by the 
local municipal healthcare policy advisor who was iden-
tified as the implementation actor. At baseline, data on 
implementation determinants was also gathered among 
healthcare policy advisors not receiving the implemen-
tation intervention nor implementing the Active Plus 
intervention.

Furthermore, implementation output (level 4 of the 
logic model) was assessed as the adoption rate (i.e. 
amount of municipalities willing to adopt the interven-
tion divided by the number invited to adopt the interven-
tion), the reach of the end-user (i.e. number of people 
using the intervention divided by the number invited to 
use the intervention), intervention continuation (attri-
tion) among the end-user (number of people dropping 
out divided by the number that adopted the intervention) 
and implementation continuation among the healthcare 
policy advisors (i.e. number deciding to continue imple-
mentation divided by the number that started the imple-
mentation). Data was collected from August 2017 to 
October 2018. Effects of implementation on healthcare 
use were no subject of the current study, as intervention 
effects on PA and health have been investigated in previ-
ous studies [20, 23, 30].

Study Population and procedure
For the current study, the healthcare policy advisor 
of each municipality (N = 33) in Limburg (i.e. a Dutch 
region with a large increase in the portion of older adults) 
received an email in which they were invited to imple-
ment Active Plus. This invitation was accompanied with 
the first questionnaire and an information leaflet about 
Active Plus. All invitations were directed to the health-
care policy advisors. Since the organization of policy 
advisors can differ between municipalities, some health-
care policy advisors appointed a colleague for participa-
tion in this project, as they might focus on an overlapping 
policy topic, like sports or elderly. Therefore, the imple-
mentation intervention is not aimed exclusively at the 
healthcare policy advisor, but at the policy advisor in 
general, who best meets the performance objectives as 
specified in the next sections.

Within each participating municipality, the policy advi-
sor was allowed to invite a maximum of 1,000 inhabitants 
aged over 65 to participate in the Active Plus interven-
tion, whereby the policy advisor could apply more spe-
cific selection criteria for participants (e.g. the policy 

advisor was allowed to include only participants aged 
over 75 years if this was more compatible with the pol-
icy of the municipality). This age-group was chosen 
in this study since the amount of people that are suf-
ficiently physically active decreases significantly from 
this age onwards in the Netherlands [31]. This study 
was approved by the Research Ethics Committee of the 
Open University of the Netherlands (reference num-
ber U2016/0237373/HVM). The Active Plus interven-
tion itself was registered at the Dutch Trial Register 
(NTR2297). All participants gave their informed consent 
before participation.

Development of the implementation intervention
The implementation intervention was developed accord-
ing to the principles of the Intervention Mapping proto-
col, supplemented with relevant insights from at the time 
available implementation science literature. This proved 
to be largely compatible with the later introduced Imple-
mentation Mapping, whose terminology we will use 
below [24].

The first task of Implementation Mapping (IM), i.e. 
conducting a needs assessment and identify intervention 
adopters and implementers, was already performed in a 
previous study [15], in which municipalities were identi-
fied as one of the optimal organization to implementa-
tion Active Plus. Regional Health Counselors referred to 
the healthcare policy advisor within the municipality as 
the most important implementation agent.

Regarding IM-task 2, implementation determinants 
were also identified in a previous study [15], in which 
the potential implementers filled in questionnaires about 
implementation determinants, based on Rogers’ Theory 
of Innovations [26] and the framework of determinants 
of innovation processes described by Paulussen et  al. 
[27]. For the development of the current implementation 
intervention, the identified determinants were classified 
into three main domains of the Consolidated Framework 
for Implementation Research (CFIR [28]). In the CFIR 
domain Intervention characteristics, the determinants 
relative advantage of the intervention, outcome expec-
tancy, and complexity were identified [15]. In the CFIR 
domain Inner setting, the determinants perceived task 
responsibility, compatibility available resources, self-
efficacy and relative priority were identified. Within the 
CFIR domain Outer setting the determinants subjective 
norm and social support were identified. These determi-
nants form the basis for the selection of implementation 
strategies.

Furthermore, within IM-task 2, performance objec-
tives for implementers (i.e. the municipal policy advi-
sors) were specified by the intervention owners (i.e. the 
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research team of the Open University who developed 
the implementation intervention). Performance  objec-
tives are essentially the tasks required to adopt, imple-
ment, or maintain a program. Three researchers (JB, 
BB and DP) discussed what sub-behaviours had to be 
performed in order to adequately implement the Active 
Plus intervention in practice. These performance objec-
tives were based on previous experience with evaluations 
of intervention implementation [15, 32, 33], and where 
needed based on practical limitations (e.g., there was 
budget to finance participation of 1.000 inhabitants per 
municipality).

Within IM-task 3 and 4, implementation strategies 
were selected by the research team aimed to target the 
identified determinants. Although at present, guidance 
on how to select implementation strategies is available 
(for example in the CFIR-ERIC matching tool [34]), at 
the time of selecting the implementation strategies in the 
current project, literature regarding effective implemen-
tation strategies was limited. However the research team 
could draw on their broad experience within behavior 
change, by selecting behavior change techniques (BCTs, 
as already applied in the development of the Active Plus 
intervention itself [16–18]), as for example described 
within the Intervention Mapping protocol [25]. BCTs 
were selected from the tables within the Intervention 
Mapping protocol matching the previously described 
implementation determinants, and these BCTs were 
combined and translated to one of the discrete imple-
mentation strategies from the compilation of Powell 
et al. (2015). E.g. ‘Consciousness raising’ was selected as 
a method to increase awareness regarding the perceived 
advantages of the intervention which was integrated in 
the development of the educational materials and the 
educational meetings. ‘Arguments’ (also integrated in the 
development of the educational materials and the educa-
tional meetings) and ‘direct experience’ were selected as 
methods to increase positive outcome expectations. The 
‘direct experience’ was incorporated in the implementa-
tion strategy ‘Audit and provide  feedback’. ‘Mobilizing 
social support’ was selected as a method to stimulated 
social support while implementing the intervention, 
which was integrated in the implementation strategy 
‘Build a coalition’ and ‘Conduct educational meetings’. 
Implementation strategies were specified in the result 
section of the manuscript, following the guidelines for 
reporting by Proctor et al. [35]. The intervention owner 
and the municipal policy advisors were specified as the 
actors of the implementation strategies. Further, no spe-
cific criteria regarding their expertise were specified for 
the included actors, besides working as a policy advisor 
in the municipality related to health, elderly, physical 
activity and/or prevention. IM step 4 requires planners 

to create design documents, draft content, pretest and 
refine content, and produce final materials. Materials 
developed in the current project are considered as draft 
content, that can be refined based on the results of the 
current feasibility study.

IM-task 5 concerns the evaluation of the implemen-
tation using a combination of questionnaires, semi-
structures telephone interviews, research notes and 
registration data. To evaluate the use of the implementa-
tion intervention and its effect on implementation deter-
minants and implementation output, a feasibility study 
was performed as described below.

Measurement instrument
Municipal policy advisors received two types of question-
naires: (a) three questionnaires aiming to test the changes 
in implementation determinants after using the imple-
mentation intervention, and (b) three questionnaires 
assessing the feasibility of the implementation interven-
tion (i.e. achievement of the performance objectives and 
utilization of implementation strategies).

Implementation determinants questionnaire
This questionnaire (see Appendix 1, in Dutch) was developed 
based on Rogers’ theory of Innovations [26], the CFIR [28], 
the implementation questionnaire used by Bessems et al. [36], 
and in-depth interviews in a previous study [15]. All deter-
minants from IM-task 2 relevant for a specific time point 
were assessed with several items per construct (Table  1). 
Questionnaires were filled out at baseline (T0; the adoption 
phase), after 2 months (T1; within two weeks after the first 
implementation strategies have been performed) and after 
8–11 months (T2; when Active Plus was completed and data 
on reach of the intervention and effects on PA were available). 
The policy advisor of municipal healthcare settings not imple-
menting the intervention were only requested to fill in the 
baseline questionnaire assessing the adoption determinants.

Feasibility questionnaire
This questionnaire (see Appendix 2, in Dutch) evaluated 
the execution of the performance objectives and the use 
of implementation strategies as part of the implementa-
tion intervention. Policy advisors were requested to state 
whether they had performed the prescribed performance 
objectives by answering dichotomous statements (‘Yes’ 
vs. ‘No’). Additionally, open-ended questions were asked 
to state (concisely) the main reason for not performing a 
certain task or for making a certain decision. These ques-
tionnaires were sent after 2  months (the T0 measure-
ment for this process; i.e. within two weeks after the first 
implementation strategies should have been performed), 
after 4  months (T1; i.e. within two weeks after the sec-
ond stage of implementation strategies should have been 
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performed) and after 8–11 months (T2; i.e. when Active 
Plus was finished).

Semi‑structured telephone interview and research notes
Semi-structured telephone interviews were performed 
with policy advisors evaluating their considerations on 
how they performed the performance objectives and 
implementation strategies. When a task was not per-
formed, they were asked to elaborate on the reason(s) and 
whether the task was scheduled for a later moment (see 
appendix 3, in Dutch). If the policy advisors did not yet 
fill in the implementation process questionnaire before 
the deadline, questions that were stated in this ques-
tionnaire were asked within the interview as well. These 
qualitative data were supplemented with data acquired 
during meetings within the implementation process. As 
the qualitative data were collected to enhance interpreta-
tion of the quantitative data but not for the purpose of an 
exhaustive qualitative analysis, they were not recorded or 
analyzed as such.

Analyses
Questionnaire data were analyzed using SPSS version 
24. For the feasibility study, the dichotomously scored 
performance objectives were described for each munici-
pal healthcare setting over time and as a percentage of 
all planned performance objectives. Execution of each 
performance objective over all municipal healthcare set-
tings was expressed as a percentage. Qualitative data (i.e. 
notes taken during telephonic interviews) were matched 
with the relevant performance objectives, implementation 
strategies and determinants by a researcher not being the 
interviewer.

Univariate one-way analyses of variance (ANOVA) 
were used to examine differences in baseline scores 
on implementation determinants between municipal 
healthcare advisors that implemented the intervention 
and those that did not. Friedman non-parametric tests 
assessed changes in implementation determinant scores 
over time. Furthermore, the adoption rate of municipali-
ties was assessed by dividing the number of implement-
ers, by the number of municipalities invited to implement 
the intervention. The reach of the end-user was calcu-
lated by dividing the number of Active Plus participants 
per municipality, by the number of inhabitants that 
were invited to participate per municipality. Attrition 
was calculated by dividing the number of participants 
that completed the second Active Plus questionnaire, by 
the number of participants that completed the baseline 
questionnaire.

Results
Within this section, firstly the results of applying the 
Intervention Mapping protocol are presented, resulting 
in a multifaceted implementation intervention, followed 
by the results of the feasibility study.

A multifaceted implementation intervention
Building upon the results of a previous study (i.e. iden-
tification of relevant adopters and implementers and 
identification of implementation determinants, IM-task 
2 resulted in the formulation of relevant performance 
objectives to be achieved during intervention imple-
mentation. An overview of these performance objec-
tives is presented in Table 2.

As a result from IM-task 3 and 4, Table 3 provides an 
overview of the implementation strategies selected, fol-
lowing the guidelines for reporting by Proctor et al. (29).

The results of following all tasks of IM are summarized 
in a comprehensive logic model (see Fig.  2), illustrat-
ing how the selected implementation strategies (visual-
ized at the left part of the logic model) can influence the 
determinants of implementation behaviors, and conse-
quently the performance objectives for adoption, imple-
mentation, and maintenance, which in turn influence 
implementation outcomes.

Results of the feasibility study
In line with the different levels of the logic model, 
the feasibility study provided insight in the use of the 
implementation strategies, achievement of perfor-
mance objectives, changes in implementation determi-
nants and implementation output.

Use of implementation strategies
The use of the implementation strategies is discussed 
below, in order of appearance in Table 3.

Access new funding:  All policy advisors employed the 
funding that was made available to invite 1000 partici-
pants. Within two municipal healthcare settings both the 
Web- and print-based format was implemented: as the 
additional labour, material and postage costs were not 
covered by the funding, they arranged additional funding 
within their own municipal healthcare settings.

Develop and distribute educational materials: The 
intervention owner developed and distributed the mate-
rials as stated in Table  3. The interviews showed that 
within municipal healthcare settings Active Plus was 
actively promoted by announcements in their local news-
papers or on social media. One policy advisor organized 
a kick-off meeting for the target population; other policy 
advisors found this impossible to organize because of 
time constraints, and one policy advisor decided against 
such a meeting out of fear that older adults who were not 
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invited for the intervention would feel left out. Stake-
holders were provided with leaflets and recruitment 
letters that they could provide to the target population. 
About one third of the policy advisors did not distributed 
the recruitment letters among the target population at T0 
because of time constraints. At T1, all policy advisor but 
two expressed that they did not perform any additional 
recruitment activities after sending the recruitment let-
ter; time constraints were mentioned as main cause.

Develop and distribute an implementation manual: 
the manual was developed and distributed among the 
policy advisors by the intervention developer. Addition-
ally, a step-by-step checklist was provided and during the 
educational meeting the essential implementation strate-
gies were discussed. At T0, five policy advisor expressed 
that they used either the manual, the checklist or both. 
At T1, all policy advisor expressed that they did not use 
the manual anymore but either found enough guidance 
in the meetings or in the checklist.

Build a coalition: At T0, all policy advisors reported that 
they approached or intended to approach their regular con-
tacts among stakeholders; no policy advisor tried or intended 
to establish new collaborations. At T1, the majority of policy 
advisors declared that they performed this task mostly as 
planned. If not, it was due to time constraints. All policy 
advisors expressed to be content with the coalition that was 
formed. In the implementation manual, the Regional Health 
Service (RHS) and the Senior Citizen Organisations (SCO) 
were explicitly mentioned as potential coalition partners. 
Policy advisors had divergent ideas on the usefulness of the 
RHS: half found the RHS of no additional value and there-
fore did not contact them, the other half approached them 

actively for advice on what target population to choose. The 
majority of policy advisors expressed that SCOs have other 
goals than being included in an intervention implementation 
effort and therefore did not contact them.

Conduct educational meetings: These were organized 
by the intervention owner on T0, T1 and T2, on which 
respectively seven, six and six policy advisors were present. 
The meetings lasted about three hours and at all meetings, 
representatives of the RHS and SCO were present.

Capturing and sharing local knowledge: All policy advi-
sors actively participated in the interactive educational 
meetings. During the interviews the policy advisors 
declared that they did not organise any collaboration ses-
sions with the partners in their coalition: stakeholders 
were contacted individually. Again, time constraints were 
mentioned as a reason.

Centralize technical assistance: The intervention owner 
arranged technical assistance for each municipal health-
care setting which was available both by telephone and 
email. Policy advisors also arranged this for the partici-
pants and three also arranged personal assistance to fill 
in the questionnaires.

Promote adaptability: All policy advisor added their 
logo to their homepage and information on local PA 
opportunities such as hiking clubs or opening hours of 
swimming pools. Furthermore, six policy advisor adapted 
the recruitment letter to optimize it to the needs of older 
adults in their municipal healthcare setting.

Audit and provide feedback: During the course of the 
intervention, the policy advisor could access real-time 
data via their personal website on reach, demographic 
features of the participants and their PA behaviour. These 

Table 2 Performance objectives per implementation stage

Stage of Implementation process Performance objectives

The municipal policy advisor decides to adopt Active Plus 1. Choose whether to adopt the online version of Active Plus, the print-
delivered version or both

2. Choose who (selection of 1.000 inhabitants) will be invited to participate

The municipal policy advisor implements Active Plus as described 
in the implementation manual

1. Inquire information at the regional health counselor about the possibility 
to integrate Active Plus with other initiatives in the region

2. Inform other relevant stakeholders (like welfare organizations and local 
interest groups for older adults) about Active Plus, involve them and keep 
them updated

3. Gather information about local sport options and social initiatives 
for older adults, and integrate this information within the Active Plus 
website

4. Explore the strategies to recruit the target population with network 
partners

5. Invite 1.000 inhabitants aged over 65 to participate in Active Plus
6. Make sure that someone is available to answer potential questions 

of participants

The municipal policy advisor plans for Active Plus to be part of their policy 
and implementation will be maintained long-term after initial funding

1. Inquire information at the regional health counselor about the possibility 
to integrate Active Plus within the existing policies of your municipality

2. Make a plan about the prolonged continuation of Active Plus within your 
municipal healthcare setting, based on experiences
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data were also presented by the intervention owner dur-
ing the final educational meeting.

Achievement of performance objectives
Overall, execution of the performance objectives for 
adoption and implementation was relatively high, rang-
ing from 75 to 100% execution score per municipal 
healthcare setting (see Table  4). The two performance 
objectives for maintenance were executed to a lesser 
degree (12.5% and 62.5%). Regarding the decision to 
adopt Active Plus, within the first two months five policy 
advisors did not know yet whether they would choose to 
implement the online or the printed version. The decision 
which 1.000 inhabitants to invite was made within the 
first two months by all policy advisors. In the interviews, 
all policy advisors stated that they balanced between 
inviting a target population that could benefit most from 
the intervention (e.g. low Socio Economic status neigh-
bourhoods, or inhabitants with sufficient digital skills for 
an online intervention) and a target population that was 
pragmatic to invite (e.g. the oldest 1000 inhabitants).

Six policy advisors indicated that they expected higher 
participation rates and effectiveness by offering Active Plus 
both web- and print-based; four decided to offer web-based 
only due to either difficulties in complying to the then 
newly implemented privacy protection regulations (i.e. 
the General Data Protection Regulation (GDPR)) (N = 2), 
time investment and printing costs (N = 3) or because the 
selected inhabitants were deemed to be sufficiently e-liter-
ate for a web-based version (N = 1). During the telephone 
interviews, a large majority of policy advisors expressed 
that if there were no constraints regarding the number of 
invitations, different choices would have been made: most 
policy advisors would then prefer inviting either a larger 
group or to additionally offer a printed delivery mode.

Five policy advisors inquired information at the RHS 
about integration with other initiatives, but only after 
inviting the end-users. The other implementation perfor-
mance objectives were executed by all policy advisors.

Overall, five policy advisors contacted the RHS about 
integration with local policies, and one municipal-
ity made a plan about continuation. Four policy advi-
sors reported that they indeed considered continuation 

Fig. 2 Logic model of the study
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of Active Plus a task for municipal healthcare settings, 
because it fits their responsibility to care, be close to 
inhabitants and bring stakeholders together. The two 
policy advisors that did not feel the responsibility to con-
tinue Active Plus stated that implementation involved 
too much practical work that should be outsourced or 
would come with additional financial burden.

Changes in determinants of implementation
At baseline, mean scores on implementation determi-
nants (scaled from 1–5) varied from 2.82 to 4.14 among 
non-implementing municipal healthcare settings and 
from 3.19 to 4.50 among implementing municipal health-
care settings (see Table  5). Highest scores were seen in 
relative priority, among both non-implementers and 
implementers. The score on perceived relative advantage 
was lower among non-implementers compared to imple-
menters (2.82 versus 3.41; p = 0.083). The perceived com-
patibility was significantly higher among implementers 

compared to non-implementers (3.79 versus 3.29; 
p = 0.040).

Over time, several changes in implementation deter-
minant scores were identified among the policy advisors 
who implemented the intervention. These changes were 
supported by the findings from interviews with the policy 
advisors, which are reported below per cluster of imple-
mentation determinants.

Perceived intervention characteristics
A decrease was observed in the perceived relative advan-
tage of the intervention, starting with a score of 3.41 at 
baseline and ending with a score of 2.72 (p = 0.022). 
Around half of the policy advisors expressed that the 
online delivery mode of the intervention, and specifi-
cally the few administrative tasks associated with it, 
were considered a relative advantage compared to other 
interventions. However, policy advisors found the other 
implementation strategies, such as getting stakeholders 
involved, more time-consuming than expected, which 

Table 5 Scores on implementation determinants

* p < .10
** p < .05

Determinant scores, Mean (SD) Sign. difference

Baseline measurement
(t0)

Interim 
measurement
(t1)

Final 
measurement
(t2)

Between implementers 
and non-implementers 
at t0

Within implementers 
over time (t0-t1-t2)

Non-
implementers
(n = 16)

Implementers
(n = 8)

Implementers
(n = 7)

Implementers
(n = 8)

Mann–Whitney 
U

Exact Sig Chi-Square Asymp. Sig

Intervention characteristics
Relative  
advantage

2.82 (0.35) 3.41 (0.54) 3.29 (0.24) 2.72 (0.43) 35.500 .083* 7.600 .022**

Outcome  
expectancy

3.18 (0.85) 3.58 (0.19) 4.01 (0.48) 3.32 (0.33) 30.500 .513 6.000 .050*

Complexity 3.26 (0.46) 3.50 (0.55) 3.91 (0.43) 3.53 (0.58) 42.500 .475 1.600 .449

Inner setting
Perceived task 
responsibility

3.90 (0.65) 4.19 (0.23) - 3.93 (0.55) 61.000 .130 2.667 .102

Compatibility 3.29 (0.46) 3.79 (0.09) 4.10 (0.30) 3.71 (0.20) 41.500 .040** .316 .854

Available 
resources

3.10 (0.41) 3.19 (0.62) 3.48 (0.44) 3.14 (0.42) 32.000 1.000 1.500 .472

Relative priority 4.14 (1.03) 4.50 (0.33) - 4.23 (0.47) 47.500 .659 1.800 .180

Self-efficacy 3.42 (0.73) 3.42 (0.49) 3.86 (0.38) 3.09 (0.61) 24.000 .776 10.182 .006**

Outer setting
Subjective norm 3.26 (0.73) 3.69 (0.42) - 2.76 (0.58) 30.000 .491 2.667 .102

Social support 3.17 (0.47) 3.42 (0.26) - 2.45 (0.80) 31.000 .414 1.800 .180

Intention to 
implement 
Active Plus 
within the next 
year

2.62 (0.84) 3.40 (0.61) 3.57 (0.66) 2.30 (0.69) 58.000 .085* 7.524 .023**



Page 18 of 22Peels et al. Implementation Science Communications            (2024) 5:90 

is in line with the found decrease in perceived relative 
advantage. Outcome expectancies significantly varied 
over time with an average score of 3.58 at baseline, 4.01 
at interim and 3.32 at the end of the period (p = 0.050). 
In the interviews, five policy advisors expressed from 
baseline on that the intervention would only be sustained 
after the research period if outcomes were satisfactory. 
Regarding outcome expectancy, policy advisors mainly 
referred to the number of participants and the attrition 
over time, and much less so to the effectiveness of the 
intervention. Six of the policy advisors were not satisfied 
with both participation and attrition, which is in line with 
the decrease in outcome expectancy.

Inner setting
Self-efficacy significantly varied over time with an aver-
age score of 3.42 at baseline, 3.86 at interim and 3.09 at 
the end of the period (p = 0.006). Half of the policy advi-
sors stated that they used the implementation interven-
tion only at the start of the intervention and expressed 
that it gave them the guidance needed at that point in 
time. Later on, six policy advisors stated that they did 
not use the implementation intervention anymore. In 
combination with the extra labour that was needed to 
reach sufficient end-users and collaborating stakeholders, 
implementation was found more challenging, possibly 
accounting for the decrease in self-efficacy.

Outer setting
No significant changes were observed in outer setting 
determinants.

Intention to implement within the next year
The intention varied significantly over time with an aver-
age score of 3.40 at baseline, 3.57 at interim and 2.30 at 
the end of the period (p = 0.023). In the interviews, all 
policy advisors stated that the participation degree of 
elderly in the intervention was the main reason for their 
lack of intention to continue the implementation. Also, 
budgetary reasons, was frequently stated as reason. Three 
policy advisors stated that the decision to implement 
would also depend on policies being developed in the 
upcoming years.

Implementation output
The implementation output was reflected in an adop-
tion rate of 24%; 8 of the 33 invited municipal health-
care setting were willing to implement Active Plus. 
Among the end-users, a reach of 8% (range 4 to 11%) 
was achieved, i.e. 624 older adults participated in 
Active Plus. The second questionnaire of the inter-
vention was completed by 124 end-users, implying an 
attrition of 80.1% in three months.

None of the municipal policy advisors decided to con-
tinue implementation of the PA intervention. In the tel-
ephone interviews at T0, all but one policy advisor stated 
that they intended to continue implementation if results 
were satisfactory and if sufficient budget was available. 
Regarding the budget, policy advisors also mentioned 
that obtaining sufficient budget could be problematic as 
financial means were already allocated for the next year. 
At T2, 75% of the policy advisors mentioned the disap-
pointing participation rate of older adults as the main 
reason to discontinue implementation: only 25% men-
tioned financial limitations as reason.

Discussion
The current study describes the systematically developed 
multifaceted implementation intervention to support 
implementation of the evidence-based Active Plus inter-
vention and the results of its feasibility-test.

Following the principles of the Intervention Map-
ping protocol, supplemented with relevant insights 
from then available implementation science literature, 
a multi-faceted implementation intervention was devel-
oped in which implementation strategies (e.g. funding, 
educational materials, meetings, building a coalition) 
were selected to target the most relevant identified 
implementation determinants. Results of the feasibility 
study showed that most implementation strategies were 
performed adequately and that execution of the per-
formance objectives for adoption and implementation 
was relatively high. This may demonstrate that imple-
menters broadly accepted the presented strategies and 
performance objectives and recognized them as being 
useful. Despite this, no positive changes in implementa-
tion determinants were observed over time: remarkably, 
a decrease was observed in the perceived relative advan-
tage of the intervention and after an initial increase, 
scores on outcome expectancies, self-efficacy and inten-
tion to implement the intervention decreased. Eventually, 
none of the implementers decided to continue interven-
tion implementation. As the most important reason not 
to continue the implementation, implementers declared 
that the unforeseen amount of labour required to pro-
mote the intervention among stakeholders and end-user 
(due to the disappointing reach and attrition) made the 
implementation more time-consuming than expected.

In addition to the above, the fact that no positive 
changes in implementation determinants were found 
may have several explanations. First of all, it might be 
explained by the depth in which we assessed determi-
nants of implementation in our previous study, which 
forms the base for the developed implementation 
intervention. Secondly, the selection of implementa-
tion strategies used in the current study might have not 
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been optimal. These two explanations will be elabo-
rated on below.

With regard to implementation determinants, the 
study identifying these determinants [15] was targeted 
to only one person within each municipal healthcare 
setting, which might have resulted in a lack of insight in 
potential barriers and facilitators of implementation per-
ceived by other relevant implementation actors. As stated 
by Fernandez et al. [24] in their Implementation Mapping 
protocol, which was published after the design of our 
implementation intervention, implementation outcomes 
and performance objectives should be stated specific for 
each adopter and implementer. If adoption and imple-
mentation involve multiple actors such as administrators, 
policy advisors and policy makers, each may have their 
own performance objectives. In line with this recom-
mendation of Fernandez et  al., it can be recommended 
to gain insight in the perceived determinants by all these 
different adopters and implementers as well, and not only 
by one stakeholder per municipal healthcare setting. In 
addition, more in-depth insight to some implementation 
determinants might be useful. For example, whereas out-
come expectancy and visibility of the intervention effects 
were previously [15] identified as important imple-
mentation determinants, the current study showed that 
the reach and attrition of participants seemed a more 
important outcome measure than the effectiveness of 
the intervention on PA for the decision to discontinue 
the implementation of Active Plus. It would therefore be 
advisable to explicitly ask the implementing organisations 
at which outcomes they would consider the intervention 
to be successful.

Insight in determinants related to the CFIR-domain 
‘implementation process’ were lacking in our previous 
study [15], as that study focused on municipalities who 
had not yet implemented the intervention. The current 
study showed that within the implementation process, 
hindering aspects mainly related to the CFIR constructs 
‘engaging’ (e.g. the difficulties perceived to get other 
external stakeholders involved in the implementation, 
and in recruitment of intervention participants) and the 
construct ‘planning’ (e.g. the mentioned time constraints 
which affected timelines of task completion). Identifying 
determinants associated with the implementation pro-
cess can be challenging among potential implementation 
actors who have no prior experience with the interven-
tion. This underscores the significance of conducting a 
feasibility study during the development of an implemen-
tation intervention, as it has the potential to yield fresh 
insights into the determinants linked to the implementa-
tion process itself.

Determinants related to the ‘outer setting’ domain 
(i.e. contextual influences like policy and local agenda 

settings) changed over time. The identification of deter-
minants and the actual implementation of the interven-
tion were three years apart, so determinants related to 
the outer-setting might have changed, as well as the pri-
oritization of the determinants, which might both have 
consequences for the adequateness of the selected imple-
mentation strategies. Changes in context or policy might 
influence the role that municipalities play in intervention 
implementation. This was supported by our qualitative 
data: three municipalities expressed that changes in pol-
icy influence if and which interventions to stimulate PA 
would be implemented. Anticipating on changes in con-
text and policy (and thus regularly assessing the related 
determinants) is highly recommended.

The second explanation on why no positive changes 
in implementations determinants were found might 
lay in not selecting the most optimal implementation 
strategies. As there is still no consensus in literature on 
how to best select implementation strategies, the cur-
rent implementation intervention was based on a prag-
matic selection of most suitable strategies targeting the 
identified implementation determinants. A useful tool 
to make a first selection of implementation strategies is 
the ‘CFIR-ERIC strategy matching tool’. However, this 
tool was not yet available during the development of 
the implementation intervention described in the cur-
rent study. The CFIR-ERIC matching tool can help to 
select strategies to address barriers that were identi-
fied using the CFIR. This tool is based on the work of 
Powell et al. [29] and the work of Waltz et al. [34]. The 
selection of strategies could further have been opti-
mized by including stakeholders in the selection and 
development of these implementation strategies as well 
(i.e. user-centered development). Previous studies have 
shown that a user-centered design also results in better 
program sustainability [10, 37, 38]. This user-centered 
development should not only involve the implementing 
organizations, but also to the target population (i.e. the 
end-user). The policy advisors stated that they were not 
content with the participation and attrition rates. Add-
ing implementation strategies like ‘increase demand’ 
(attempting to influence the market for Active Plus) 
and ‘intervene with consumers to enhance uptake and 
adherence’ [29] might positively affect the participa-
tion and attrition of the target population. This could 
demonstrate the need for active involvement of the tar-
get population in the development of implementation 
strategies.

Furthermore, although formulating a plan for sus-
tainability of implementation was one of the intended 
outcomes, implementation strategies to facilitate con-
tinuation were not sufficiently included in the current 
implementation intervention. Since we provided funding 
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for the intervention cost as part of the evaluation, imple-
menters may have regarded the implementation as a 
test without any obligation or may have not sufficiently 
considered financial support for continuing the inter-
vention. Furthermore, the current implementation inter-
vention mainly aimed to target determinants related to 
the intervention characteristics and the inner setting, 
and to a much lesser degree the implementation deter-
minants related implementation process and the outer 
setting. Based on the current insights, recommendations 
can be provided for (additional) more suitable implemen-
tation strategies affecting determinants relating to the 
implementation process itself and the outer setting, e.g., 
implementation strategies like conducting local consen-
sus discussions, inform local opinion leaders, promote 
network weaving, and obtain formal commitments might 
positively influence the engagement [29]. Furthermore, 
as the use of local opinion leaders has been identified as 
one of the most effective implementation strategies [39], 
implementation of Active Plus could benefit from includ-
ing this strategy within its implementation intervention 
as well.

To our knowledge, this is the first study providing 
insight over a longer implementation period in the use 
and effects of a systematically developed implemen-
tation intervention aiming to target the implementa-
tion of an evidence-based eHealth PA intervention for 
older adults. One of the strengths of the current study is 
that it provides insight into the use of the implementa-
tion strategies, as well as in the changes in determinant 
scores regarding implementation over time and conse-
quently the results of the implementation intervention 
(i.e. the implementation output). Furthermore, the mixed 
method design, i.e. the use of both quantitative and quali-
tative methods of evaluating the implementation can be 
considered a strength of our study. While the quantitative 
data has provided us with statistical information on how 
the implementation of an intervention varies, the quali-
tative data has provided insights on why it varies, and 
integrating these data generates a better insight in factors 
that determine intervention implementation [40].

Although this study provides relevant insight, some 
limitations should be noted. First, no ad-verbatim tran-
scripts were made of the qualitative data. Hence, the 
qualitative data should be interpreted with care. How-
ever, it has been argued that the benefits of combining 
quantitative data with qualitative data outweighs the 
strict use of guidelines: instead, a pragmatic approach 
to interpreting qualitative data has been advocated, 
especially in a study like ours which leans on existing 
theoretical frameworks [41]. The interviews provide 
useful insights into the complexity of the choices made 
by the implementers. As the interviews were analysed 

by another researcher than the one that performed the 
interviews, a sufficient level of objectivity was accounted 
for. Furthermore, the current study aimed to evaluate 
the feasibility within municipalities in a region of the 
Netherlands counting 33 municipalities in total. Reach-
ing a sample size of 8 municipalities (i.e. an adoption rate 
of 24%) was therefore evaluated as a reasonable sample 
size considering these sample size limitations. However, 
guidelines for designing and evaluating feasibility studies 
recommended sample sizes about 30 to establish feasibil-
ity [42, 43]. The quantitative results of the current study 
should therefore be interpreted with caution.

Another limitation of the current study is that causal 
pathways cannot be confirmed due to the lack of a con-
trol group implementing Active Plus not receiving the 
current implementation intervention. Nonetheless, the 
lessons learned and systematic description of the imple-
mentation of a PA intervention by intermediaries are rel-
evant to all organizations developing and implementing 
public health interventions in real-life.

Furthermore, a practical limitation of the current pro-
ject is that the intervention owners (i.e., the authors) 
were heavily engaged in driving the implementation pro-
cess. To increase the sense of shared ownership, a more 
bottom-up approach may be recommended in which the 
needs and actions of policy advisors and other stakehold-
ers drive the implementation process.

Conclusion
Several explanations can be found for the lack of effect 
of our implementation intervention, that can all be 
reflected in the choices made during its systematic 
development. Although both the Intervention Mapping 
protocol and the Implementation Mapping protocol are 
very useful protocols, the guidance on ‘how to’ gain the 
insights that are needed to inform the different steps of 
these protocols are limited. Our feasibility study there-
fore resulted in several important lessons that could 
help other implementation intervention developers. 
In line with the Implementation Mapping protocol, 
we would like to highlight the importance of includ-
ing the perceptions of different implementation actors 
when identifying implementation determinants, stating 
implementation outcomes and performance objectives 
specific for each adopter and implementer, and to select 
implementation strategies matching the perceptions of 
the different implementation actors (no one size fits all 
implementation plan).

Most important lessons learned from our feasibility 
study:

– Use a mixed-method approach when identifying 
the implementation determinants and when evalu-
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ating the feasibility of your implementation plan, as 
in-depth insights are very meaningful.

– Include a pre-test post-test design within your fea-
sibility study to monitor whether the implementa-
tion intervention positively effects the implementa-
tion determinants.

– Ensure a broad perspective on implementation 
determinants (e.g. by using a framework like CFIR) 
as all domains seem to have relevant aspects when 
implementing an intervention.

– Use an iterative approach as relevant implemen-
tation actors, determinants and consequently the 
needed implementation strategies change over 
time, even within a year.
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