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Abstract
Background and Objectives: The ProMuscle in Practice intervention combines resistance exercise training and dietary
protein intake for community-dwelling older adults, implemented by health care professionals (HCPs). This study aimed to
evaluate implementation and context of this intervention in Dutch health care practice.
Research Design and Methods: We conducted a randomized controlled multicenter intervention study in 5 Dutch
municipalities. Eighty-two older adults received the 12-week intensive support intervention (resistance exercise training
and individual dietary counseling) and the optional 12-week moderate support intervention (resistance exercise training
and a nutrition course). Mixed method data were collected from both participants and HCPs (n = 37) on process indicators
recruitment, dose received, acceptability, fidelity, applicability, and context.
Results: Overall, the intervention was feasible to implement and accepted by participants and HCPs. About two thirds
of participants continued with the moderate support intervention after the first 12 weeks. The mean dose received for
the training sessions was 83.6% in the intensive intervention, 63.6% in the moderate intervention, >90% for individual
dietitian consultations, and 76.8% for the nutrition course. The intensive support intervention was implemented with high
fidelity, whereas for the moderate support intervention resistance exercise trainings varied in implementation between
exercise providers.
Discussion and Implications: A combined resistance exercise training and dietary protein intervention for communitydwelling older adults can be successfully implemented in practice. Well-tailored interventions, intensive supervision by skilled
HCPs, social aspects, fidelity, and fit within real-world settings appeared essential for successful implementation. These
elements are important for continuous intervention optimization to accomplish broader and successful implementation.
Keywords: Dietary protein, Nutrition, Resistance exercise training, Implementation

Age-related decline in muscle mass and strength contributes
to a decrease in physical functioning (Morley, Baumgartner,
Roubenoff, Mayer, & Nair, 2001) and can reduce quality

of life (Cruz-Jentoft et al., 2010). These declines can be
counteracted by combining resistance exercise training and
protein supplementation (Cermak, Res, de Groot, Saris, &
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Methods
Study Design and Setting
The ProMuscle in Practice randomized, controlled,
multicenter intervention study was conducted between
September 2016 and November 2018 in five municipalities
in the Netherlands. The study duration was 36 weeks in
municipalities Apeldoorn and Ede, and 52 weeks in Epe,
Ermelo/Putten, and Harderwijk. The study protocol was
approved by the Wageningen University Medical Ethics
Committee, the Netherlands, and all participants gave their
written informed consent before participation. The study
was registered with The Dutch Trial Register (NTR, number
6038) on August 30, 2016. Study design, and intervention

theory and description have been reported in detail elsewhere (van Dongen et al., 2018).

Study Population
The study population consisted of community-dwelling
older adults (65 years or older) who were mainly recruited
through local media. During screening, researchers
evaluated whether interested persons met one of the two inclusion criteria: (a) being prefrail or frail based on the Fried
frailty criteria (Fried et al., 2001) or (b) experiencing difficulty in selected activities of daily living (ADL) tasks and
not performing resistance exercises ≥2 times a week. If so,
the general practitioner (GP) checked the specified exclusion criteria mainly regarding the presence of specific medical conditions (van Dongen et al., 2018). After inclusion,
participants were randomly allocated to the intervention or
control group at each location. This article focuses on the
intervention group only as they received the ProMuscle in
Practice intervention.

Intervention
The intervention consisted of a 12-week intensive support
intervention and a subsequent voluntary 12-week moderate support intervention, providing postintervention support (van Dongen et al., 2018).
Intensive Support Intervention
The intensive support intervention was based on previous
studies (Tieland et al., 2012; van Dongen et al., 2017) and
included a resistance exercise component and a dietary
protein component, implemented by physiotherapists and
dietitians of local care organizations. The care organizations that adopted the intervention were recruited mainly
through existing networks of project partners. The paramedical departments of these organizations inquired who
of the health care professionals (HCPs) were willing to
implement the intervention. These HCPs received a 1.5hr training session by one of the researchers (including
explanation of the background, intervention content, and
materials) and detailed implementation manuals before
the intervention started. In week 6 of the intervention, the
HCPs at each location had a 1-hr joint peer discussion to
compare and discuss experiences with intervention implementation and formulate solutions to potential problems.
During the intervention, the HCPs could contact the
researchers when needed, and researchers checked up on
the HCP on a nonstructural basis.
Resistance exercise component.—Participants performed
1-hr progressive resistance exercise twice a week, supervised
by physiotherapists, in groups (4–6 participants). Each
training consisted of a warm-up, five strength exercises, and
a warm-down. Leg exercises training intensity was based on
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van Loon, 2012; Hou et al., 2019), and thus implementing
effective interventions combining these aspects in practice
is needed (Cruz-Jentoft et al., 2014). Implementing such
complex lifestyle interventions successfully in real-world
settings should consider whether the setting and the organizational and professional context influence the intervention and its outcomes (Durlak & DuPre, 2008; Moore
et al., 2015). Tailoring interventions to the local context
can increase intervention effectiveness (Craig et al., 2013),
but to sustain implementation it should be reported what
was tailored and why (Moore et al., 2015). Besides focusing on organizational and implementer factors, participant engagement with and acceptability of the intervention
is also important for intervention success (Moore et al.,
2015). Most randomized controlled trials on intervention
effectiveness report attendance or intervention compliance
(i.e., Daly et al., 2014; Tieland et al., 2012; Vikberg et al.,
2019), but seldom report on acceptance, context, or the
underlying intervention theory. To promote broader adoption of effective interventions, understanding what works,
for whom, and under what conditions is necessary (Moore
et al., 2015; Salter & Kothari, 2014).
An efficacious combined resistance exercise training and
protein supplementation intervention (Tieland et al., 2012)
was previously adapted to ProMuscle in Practice, to fit in
the practice setting (van Dongen et al., 2017). A multicenter,
real-life study has shown effectiveness of the ProMuscle in
Practice intervention in improving muscle strength, body
composition, and physical functioning when implemented
in a real-life setting (van Dongen, Haveman-Nies, Doets,
Dorhout, & De Groot, 2020), but these effects vary per setting and intervention period. To obtain insight into how the
ProMuscle in Practice intervention produced these results,
a process evaluation is performed to assess implementation, and to identify mechanisms of impact or contextual
factors that can explain variance in effectiveness outcomes
(Craig et al., 2008; Moore et al., 2015). Therefore, the aim
of this study was to investigate implementation and context
of the ProMuscle in Practice intervention for communitydwelling older adults in Dutch health care practice.
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Dietary protein component.—Dietitians counseled
participants to achieve an intake of at least 25 g of protein per main meal, based on 3-day food diaries, and
provided tailored advice to participants during a 30-min
intake consultation before the intervention started.
Participants received mainly dairy-based protein-rich foods
to incorporate in their diet, in agreement with participants’
preferences. The dietitian was present to answer questions
when participants first received the foods, and held individual evaluation consultations with participants in week
6 to potentially adjust the dietary advice and to discuss the
continuation with consuming protein-rich foods after the
intensive intervention. Dietitians monitored food consumption compliance through a weekly checklist completed by
participants and discussed barriers and facilitators for
increasing protein intake.
Moderate Support Intervention
The aim of this follow-up intervention was to guide
participants toward behavior maintenance concerning resistance exercise and a protein-rich diet. This optional
program started directly after the intensive support intervention and was designed by the municipal health service in
collaboration with local organizations and municipalities.
Approximately 3 weeks before the start, participants received a leaflet including information on the moderate support intervention and information about (home) exercise
and protein-rich foods. Exercise groups (twice a week) were
initiated at local gymnastic clubs, fitness centers, or physiotherapy practices, and a nutrition course was organized
by the municipal health service. All exercise trainers offered
group-based exercise sessions including strength exercises
described in a general manual, but the type of exercises
and professional guidance differed per location. Each nutrition course was implemented by a health promotor and
dietitian. The course included five workshops, in which
participants interacted, prepared protein-rich dishes
(breakfast, lunch, and dinner), and visited a supermarket.
Additionally, participants received a 2–3 monthly program
newsletter through E-mail.

Data Collection and Outcomes
Background Characteristics
Participant background characteristics were assessed
through a questionnaire at baseline, including questions on

age, education level, living situation, care use, morbidities
(Lutomski et al., 2013), current physiotherapist or dietitian
guidance, and history of physical activity.
Process Evaluation
The process evaluation was informed by the Medical
Research Council (MRC) guidelines for process evaluation
(Moore et al., 2015) and the Conceptual Framework for
Implementation Research (Proctor et al., 2011; Proctor
et al., 2009). We collected mixed-method data from
participants and HCPs on process indicators related to
the domains implementation and context of the MRC
framework (Moore et al., 2015); see Table 1 for details.
For implementation, we focused on process indicators
recruitment, reach, dose received, acceptability, fidelity,
and applicability (Linnan & Steckler, 2002; Moore et al.,
2015; Proctor et al., 2011; Saunders, Evans, & Joshi, 2005;
Wang, Moss, & Hiller, 2006). Context includes contextual
aspects that influenced implementation or effectiveness
(Durlak & DuPre, 2008; Moore et al., 2015), which are
described in the implementation results section. E. J. I. van
Dongen (MSc-level researcher) conducted semistructured
interviews with 37 HCPs (through telephone, mean duration 43 ± 11 min) and 16 participants (face-to-face in
their own home, mean duration 35 ± 10 min). All HCPs
were invited for an interview (one physiotherapist declined
due to personal reasons), and a convenience sample of
participants was invited. The interview questions were
based on guides pretested in the pilot study (van Dongen
et al., 2017), and follow-up questions were used as needed.

Data Analysis
Quantitative data were analyzed using SPSS, version 23.
Differences between background characteristics of the
drop-outs and completers were tested using independent
samples t tests, χ 2 tests, or Fisher’s exact test. Descriptive
statistics were used to analyze acceptability and dose received, and data were presented in mean and standard deviation, or frequency and percentage. Qualitative data were
analyzed using an inductive approach (Thomas, 2006) in
Atlas.ti, version 8. All interviews were audiotaped and
transcribed verbatim. All transcripts were checked with
the audio recording before analysis to remove transcribing
errors and read in detail to familiarize with the content.
Transcripts of HCP interviews were analyzed by E. J. I. van
Dongen, and transcripts of participants were analyzed by a
research assistant (Lilian Brouwer). Overarching categories
were derived from the specified process indicators of
Table 1, and for professionals also within their specified
tasks [supplementary file of van Dongen et al., (2018)],
lower-level categories were created based on the raw data.
After initial coding, overlapping categories were combined
and refined, and the most important themes are discussed
in the Results section.
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personal maximum strength tests (1 repetition maximum
[1RM]), and these exercises were performed progressively.
Physiotherapists used a maximum strength test in week 6 to
further tailor training intensity. Physiotherapists motivated
participants to perform the exercises correctly and progressively, built participants’ confidence in performing resistance exercise, promoted social cohesions, and informed
participants on the moderate support intervention.
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Table 1. Overview of Process Indicators, Definitions, and Data Collection Within the Process Evaluation of ProMuscle in
Practice for the Intensive Support Intervention and Moderate Support Intervention
Process indicator
Definition

Reach
Extent to which intended audience comes
into contact with the intervention (Moore
et al., 2015)
Dose received
Quantity of the intervention that was
implemented and the extent to which
participants actively engaged in intervention activities (Moore et al., 2015)
Acceptability
Extent to which the participants and HCPa
were satisfied with the intervention (Proctor
et al., 2011; Saunders et al., 2005)

Fidelity
Extent to which the intervention was
implemented as planned (Linnan &
Steckler, 2002; Moore et al., 2015;
Nutbeam, 1998; Proctor et al., 2011)

Applicability
Extent to which the intervention fitted in
the real-world setting (Wang et al., 2006)

Methods—moderate support intervention

• Project logbook
• Registration forms
• Participant questionnaire T0
(incl. reasons to participate)
• Project logbook
• Registration forms

N/A

• Attendance lists of training sessions and
dietitian consultations
• Registration forms on training intensity
and topics discussed within dietitian
consultations
• Participant questionnaire T0b, incl.
motivation to participate on Likert-type
scale 1 (not motivated at all) to 5 (very
motivated), reasons for participation
• Participant questionnaire T1c, incl.
general acceptability score (1–10, higher
score is higher acceptability), satisfaction
with specific aspects of diet and exercise
intervention (Likert-type scale 1 [not
satisfied at all] to 5 [very satisfied]), and
open questions on intervention acceptability
• Semistructured interviews with HCP
at T1—18 physiotherapists/interns, 8
dietitians, incl. motivation to implement the program (1–10, higher score
is higher motivation), questions on
intervention acceptability and general
acceptability score (1–10, higher score is
higher acceptability)

• Attendance lists of training sessions and
nutrition course sessions

Focused on whether the intervention was
implemented as planned according to the
structured manuals
• Semistructured interviews with HCP at
T1, incl. questions on whether, how and
why they deviated from the intervention
protocol
• Registration forms of training intensity
and dietitian consultations
• Structured observations
• Project meetings minutes
• Semistructured interviews with HCP
at T1, incl. questions on whether the
intervention fitted their regular working
procedures

• Project logbook
• Registration forms

• Participant questionnaire T1, incl.
motivation to participate on Likert-type
scale 1 (not motivated at all) to 5 (very
motivated)
• Participant questionnaire T2d, incl. general acceptability score (1–10, higher
score is higher acceptability), satisfaction
with specific aspects of diet and exercise
intervention (Likert-type scale 1 [not
satisfied at all) to 5 [very satisfied]), open
questions on intervention acceptability
• Semistructured interviews with
participants at T2 focused on the moderate support intervention (n = 4 per
municipality (total N = 16), both males
and females, including participants who
participated in none, one or more of the
intervention components)
• Semistructured interviews with HCP at
T2—9 trainers, 2 nutrition course leaders,
incl. questions on motivation to implement the program (1–10, higher score is
higher motivation), intervention acceptability and general acceptability score
(1–10)
Focused on what was actually implemented
and how the intervention as described in the
general manual was adapted to local context
• Semistructured interviews with HCP at
T2, incl. questions on intervention content
and adaptations to local context
• Structured observations
• Project meetings minutes

• Semistructured interviews with HCP
at T2, incl. questions on whether the
intervention fitted their regular working
procedures
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Recruitment
Procedures used to attract participants
(Linnan & Steckler, 2002)

Methods—intensive support intervention
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Table 1. Continued
Process indicator
Definition

Methods—moderate support intervention

• Participants questionnaire T1, incl.
questions on whether they followed a
diet or participated in other exercise
programs
• Semistructured interviews with HCP at
T1, incl. question on contextual factors
that either facilitated or hindered intervention implementation
• Project logbook
• Project meeting minutes
• Semistructured interview with project
coordinator (n = 1) that initiated adoption of part of the intervention

• Participants questionnaire T2, incl.
questions on whether they followed a diet
or participated in other exercise programs
• Semistructured interviews with
participants at T2, incl. questions on
reasons for (non)participation
• Semistructured interviews with HCP at
T2, incl. question on contextual factors
that either facilitated or hindered intervention implementation
• Project logbook
• Project meeting minutes
• Semistructured interviews with project coordinators (n = 2) that initiated
adoption of part of the moderate support
intervention

HCP = health care professionals.
T0—baseline.
c
T1—Week 12, directly after the intensive support intervention.
d
T2—Week 24, directly after the moderate support intervention.
a

b

Results
Recruitment and Reach
Of the 296 screened older adults, 192 were initially included in the study by the GP (Supplementary Figure 1).
Participants were mainly excluded because they were too
fit, too active, or because they met one or more of the exclusion criteria related to diseases. Twenty-four participants
withdrew between randomization and baseline measures,
starting the baseline measures with 168 individuals, of
which 82 intervention group participants. Main reasons
for participation were contribution to science (n = 56), personal interest (n = 53), and personal improvement (n = 44).
Table 2 shows baseline characteristics of the total intervention group, and of the intervention participants who
completed the trial versus those who dropped out. The
mean age was 74.7 years, 37.8% were male, and 50% were
nonfrail. The 11 drop-outs did not significantly differ from
the completers in baseline characteristics, although 36% of
drop-outs currently received physiotherapist guidance at
baseline when compared with 16% of completers. Reasons
for drop-out were mostly medical or physical complaints
(Supplementary Figure 1). The age and work experience of
HCPs are presented in Table 2.

Intensive Support Intervention
Dose Received
Twelve out of 18 trainers (66.7%) and all eight dietitians
attended the training session before the intervention. At
least one physiotherapist and one dietitian of each location

attended the training, and trainers who could not attend
were informed through E-mail and by their colleagues.
Participants attended on average 83.6% of the delivered
training sessions (Table 3). In agreement with the protocol,
exercise intensity progressed on average from 47% of 1RM
in Week 1% to 75% of 1RM in Week 12. According to
the completed registration forms, the intake consultation
with the dietitian was received by 98.8% of intervention
participants (average duration 31 min), and 91.5% of
participants received the evaluation consultation (average
duration 20 min). Sixty-six percent of participants used the
checklist as a reminder and tool to provide insight into dietary intake.
Acceptability
Acceptability scores of the intensive support intervention of both participants and HCPs are given in Table 3.
Intervention participants and HCPs were highly motivated
to start with the intervention. At Week 12, overall satisfaction with the intervention program was rated with a score
8.3 ± 0.9 by participants and 7.8 ± 0.8 by HCP.
When addressing the exercise component of the intervention, participants and HCP were both satisfied (score
8.3 ± 1.1 and 7.3 ± 0.8, respectively). Positive points, according to participants, were the group-based program and
the physiotherapist guidance. A suggestion for improvement
according to both participants and HCPs was increasing
variation in exercises besides the resistance exercises.
The diet intervention was also appreciated by
participants and HCPs (7.5 ± 1.3 and 7.5 ± 1.1, respectively), although on average participants scored the diet
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Context
Larger physical, organizational, social environment that could influence intervention
implementation (Moore et al., 2015) and
intervention outcomes (Durlak & DuPre,
2008)

Methods—intensive support intervention
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Table 2. Baseline Characteristics of Intervention Participants, and of Completers and Drop-Outs Within the Intervention Group
of the ProMuscle in Practice Intervention
Characteristics

Age, mean ± SD (range)
Work experience in years, mean ± SD (range)

Completers
(n = 71)

Drop-outs before
T2 (n = 11)

74.7 ± 5.8
31 (37.8)

74.6 ± 5.7
29 (40.8)

75.7 ± 6.5
2 (18.2)

41 (50.0)
39 (47.6)
2 (2.4)

36 (50.7)
33 (46.5)
2 (2.8)

5 (45.5)
6 (54.5)
0 (0.0)

2 (2.4)
54 (65.9)
26 (31.7)

1 (1.4)
49 (69.0)
21 (29.6)

1 (9.1)
5 (45.5)
5 (45.5)

32 (39.0)
50 (61.0)
11 (13.4)

26 (36.6)
45 (63.4)
8 (11.3)

6 (54.5)
5 (45.5)
3 (27.3)

9 (11.0)
38 (46.3)
3 (3.7)
69 (84.1)
15 (18.3)
10 (12.2)
70 (85.4)

7 (9.9)
32 (45.1)
2 (2.8)
61 (85.9)
11 (15.5)
9 (12.7)
60 (84.5)

2 (18.2)
6 (54.5)
1 (9.1)
8 (72.7)
4 (36.4)
1 (9.1)
10 (90.9)

Intensive support intervention

Moderate support intervention

Physiotherapists
(n = 18)

Dietitians
(n = 8)

Exercise trainers
(n = 9)

Nutrition course leaders
(n = 2)b

29.7 ± 12.2
(18–58)
7 ± 1.03
(0–37)

33.9 ± 13.5
(22–64)
10.1 ± 13.7
(0–41)

46.4 ± 15.4
(21–62)
18.6 ± 14.8
(3–40)

25.5 ± 3.5
(23 and 28)
4 ± 4.2
(1 and 7)

Data available for n = 81.
One course leader implemented the nutrition course in the first two municipalities, the other in the last three municipalities.

a

b

intervention lower than the exercise intervention. Positive
aspects were the consultations with the dietitian and the
fact that the dietitian took participants’ dietary preferences
into account in the advice. Both participants and HCPs indicated that the number of protein-rich foods added to the
diet was high, and that it would be better to include more
variation.
Qualitative data showed that HCPs were satisfied with
the training session that they received beforehand and with
the clear manuals and registration forms, which contained
enough information to be able to start with the intervention. In general, HCPs felt sufficiently involved in the
intervention. Overall, HCPs were satisfied with the multidisciplinary collaboration. They perceived the joint peer
discussion in Week 6 as useful, as it helped to exchange
experiences with the other professionals and to discuss bottlenecks with regard to implementation (e.g., the

situation of certain participants, communication between
professionals, logistic issues with distributing the proteinrich foods). However, in several locations, physiotherapists
indicated that they would have preferred more contact
with the dietitians concerning diet-related questions from
participants.
Fidelity and Applicability
Resistance exercise.—Overall, the exercise intervention
was implemented as planned, with physiotherapists following the progressive training protocol (Table 3) and
supporting and motivating participants. Group size varied
between four and seven participants, and there were two
or three trainers per group. Physiotherapists indicated
in the interviews that group coherence was achieved automatically, but that they also facilitated this by starting
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Age, mean ± SD
Males, n (%)
Frailty status, n (%)
Nonfrail
Prefrail
Frail
Level of education, n (%)
Primary or less
Secondary professional or vocational
Higher vocational or university
Living situation (together/alone), n (%)
Alone
Together
Care use, n (%)
Morbidities, n (%)
Diabetesa
Arthrosis
Fracture
Other
Current physiotherapist guidance (yes), n (%)
Currently on a diet (yes), n (%)
History of sports (yes), n (%)

Total intervention group
(N = 82)
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Table 3. Dose Received and Acceptability of the Intensive Support Intervention for Participants and Health Care Professionals

Motivation to start intensive support interventione
Exercise sessions, mean ± SD
Diet intervention, mean ± SD
Acceptabilityf
Overall score (scale 1–10), mean ± SD
Resistance exercise sessions (scale 1–10), mean ± SD
Satisfaction with . . . (scale 1–5), mean ± SD
Physiotherapist explanation of the exercises and training program
Guidance by the physiotherapist during the training sessions
The exercises
Exercising in a group
Extent to which they were being informed of personal training progress
Extent to which they were being informed about the moderate support intervention
Diet intervention (scale 1–10), mean ± SD
Satisfaction with . . . (scale 1–5), mean ± SD
Intake consultation with the dietitian
Evaluation consultation with the dietitian
Number of protein-rich foods to consume daily
Filling out the checklist every day
Extent to which they were being informed about the moderate support intervention

Received by
participants

24 sessions

19.7 (83.6)

Not specified
Not specified
50% of 1RM
60%–75% of 1RM
70%–80% of 1RM

63
62
47
66
75

4 sets
4 sets

3.5
3.5

Varies over time
(range: 8–15 repetitions)

12.4
12.3

100%
100%
100%
100%
Optional
100%

81 (98.8)
35 (42.7)
75 (91.5)
67 (81.7)
30 (36.6)
62 (75.6)

Optional

9 (11.0)

Participants

Health care
professionals

4.6 ± 0.5
4.4 ± 0.7

8.3 ± 0.8
8.3 ± 0.3

8.3 ± 0.9
8.3 ± 1.1

7.8 ± 0.8
7.3 ± 0.8

4.7 ± 0.5
4.7 ± 0.6
4.6 ± 0.6
4.8 ± 0.4
4.2 ± 1.0
3.7 ± 1.0
7.5 ± 1.3

N/A
N/A
N/A
N/A
N/A
N/A
7.5 ± 1.1

4.1 ± 0.9
4.1 ± 0.9
3.8 ± 1.1
3.7 ± 1.1
3.6 ± 1.0

N/A
N/A
N/A
N/A
N/A

Note: 1RM = 1 repetition maximum.
a
In Apeldoorn, Epe, Ermelo, and Harderwijk, 24 training sessions were offered; in Ede, 22 training sessions were offered.
b
Combined for leg press and leg extension machine.
c
Excluding data from Ede.
d
Based on available data from the registration forms (data available for 71–81 participants, depending on item). Percentage presented in Table is based on all 82
intervention participants.
e
Scale 1–5 for participants, scale 1–10 for health care professionals.
f
Participants n = 74, professionals: overall acceptability n = 26, resistance exercise acceptability n = 18 physiotherapists, diet intervention acceptability n = 8
dietitians.
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Dose received
Resistance exercise sessions
Number of exercise sessions attended, n (%)a
Mean (Weeks 1–12) intensity of the exercises (% of 1RM)
Leg press
Leg extension
Mean intensity at Week 1 (% of 1RM at Week 1)b
Mean intensity at Week 5 (% of 1RM at Week 1)b
Mean intensity at Week 12 (% of 1RM at Week 6)b
Mean (Weeks 1–12) number of sets per exercise (mean)c
Leg press
Leg extension
Mean (Weeks 1–12) number of repetitions per set
Leg press
Leg extension
Diet intervention
Number of participants who received intake consultation, n (%)d
Intake consultation performed before Week 1, n (%)d
Number of participants who received evaluation consultation, n (%)d
Evaluation consultation performed in Weeks 5, 6, or 7, n (%)d
Dietary advice adjusted during evaluation consultation, n (%)d
Dietitians informed participants about moderate support intervention during
evaluation consultation, n (%)d
Number of participants who received an additional consultation, n (%)

Dose according to
protocol

8

Dietary protein intervention.—On the basis of the completed
registration forms, 42.7% of the intake consultations were
performed before the start of the intervention period, following the manual (Table 3). All dietitians formulated the
dietary advice together with the participant, and dietitians
spoke about most of the required topics during the intake. The contact moment in the first training week was
not performed as planned, as this was done mostly in later
weeks according to the registration forms. Participants
addressed questions about the dietary intervention mostly
to the physiotherapists in the first weeks. Dietitians
performed evaluation consultations around Week 6 with
the majority of participants (81.7%), upon which dietary
advice was adjusted for 37% of participants, and 76% of
participants were informed about the moderate support intervention. Due to logistic issues with protein-rich foods,
participants did not always receive the advised foods.
Fit with target group and with HCP working procedures.—
HCPs expressed in the interviews that the intervention
fitted well with the target population. They mentioned
that participants noticed positive intervention effects, especially in ADL functioning and perceived fitness (e.g.,
climbing the stairs was easier, less tired after walking).
HCPs indicated that the intervention fitted their regular
working procedures, and dietitians and physiotherapists
have the required competencies, including people skills
and knowledge. The involved HCP worked mostly with a
more frail population in long-term care or rehabilitation
and indicated that with the current target group this intervention would fit best in primary care. The involved HCP
would like to continue working with the intervention, with
preconditions being sufficient time available to implement
the project, and recruiting the community-dwelling target
population.

Moderate Support Intervention
Table 4 and Supplementary Table 1 show an overview of
the moderate support intervention components offered
per municipality. Four municipalities offered sessions in a
fitness center, one municipality in a sports hall and three
municipalities with a primary-care physiotherapist. The
type of exercises performed and costs for participants
varied between municipalities. The nutrition course had the
same general format at all municipalities.
Transfer to Moderate Support Intervention
Participants were informed on the moderate support intervention approximately 4–5 weeks before the start through
a letter and a leaflet, except in Apeldoorn where the program was confirmed at a late stage, and participants were
informed only 2 weeks before the start. Participants were relatively satisfied with the information they received about the
moderate support intervention from physiotherapists and
dietitians (3.7 ± 1.0 and 3.6 ± 1.0, respectively, on a 5-point
scale, Table 3) and were motivated to participate. HCPs indicated that they were not informed on the exact moderate
support intervention content in a timely manner, so they had
difficulty properly informing the participants about the program. However, HCPs were satisfied with the moderate support intervention content as it includes the combination of
diet and exercise, sufficient guidance, and low costs.
Dose Received
Some exercise providers offered two sessions a week, while
others offered one session a week (Table 4). Each exercise option was attended by 4–8 participants per municipality (56.1% of all intervention participants attended one
or more exercise sessions), who attended between 43.8%
and 83.3% of delivered sessions (mean 63.6%) (Table 4;
Supplementary Table 1). The main reasons for joining the
exercise sessions were health, practical location or time
(in the morning), and social aspects (social interaction or
continuing together with their intensive support intervention training group). The nutrition course was attended by
3–13 participants per municipality (59.8% of participants
in total), who attended on average 76.8% of the course
sessions (data of Epe is missing; Table 5). During the intervention period, the majority of participants indicated
to have tried to consume 25 g of protein during breakfast
(n = 54) or lunch (n = 50). The newsletter was read by 58
participants, and the majority found the newsletter useful.
The main reasons for nonparticipation in the moderate
support intervention were inconvenient planning, having
no interest in nutrition, having physical complaints, prefer
exercising outside, and because not all intensive support intervention group members continued.
Acceptability
Sixty-six participants completed the questionnaire after
the moderate support intervention. Participants’ average
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conversations within the group, or by performing a groupbased warm-up or warm-down.
A deviation from the manual was that physiotherapists
did not map the abilities and constraints of participants
at the beginning of the intervention program, although in
their daily work, they would do so. They indicated that
they received information about participants’ strength and
medical information too late from the researchers, which
hindered tailoring the training intensity at the start of
the training program. Physiotherapists deviated from the
training protocol when necessary, that is, in case of physical complaints. In the last weeks of the intervention period,
physiotherapists reported less training intensity progression because participants had reached their maximum. In
some locations, other or adjusted resistance exercises were
performed for part of the intervention period, as some
of the training machines did not function properly. At all
locations, an intermediary strength test was performed
around Week 6, used to evaluate training progression and
inform participants about their progress.
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Sports hall (1×/
week)

Free of charge

Exercise options
implemented

Costs for
participants
Implemented byb

12

5.3 (43.8)

12

6.0 (50.0)

10.0 (83.3)

12

4 (22.2)

Balance
exercises/
cardio
(e.g., home
trainer,
stepper)

Cardio

4 (33.3)

Yes

Yes

5 (41.7)

LP, lunge,
squat, lat
pulldown

Physiotherapist (1×/
week)a
12.50 euro/
month
Physiotherapist

Exercises
for leg
muscles,
back, chest

Free of
charge
Fitness
trainer and
intern

Fitness
(1×/week)

Epe

17.4 (72.4)

24

17.9
(74.5)

24

8 (50.0)

N/A

Balance
exercises
(e.g., with
bosu ball)

8 (44.4)

LP, LE,
total
body
strength
exercises
Yes

15 euro/
month
Fitness
trainer
and other
fitness
trainer

Fitness
(2×/week)

LP, LE, leg curl,
lunge, step-up,
calf exercises,
abductor, adductor
Yes

12.50 euro/
month
Fitness trainer

Fitness
(2×/week)

Ermelo

17.3 (72.2)

24

6 (37.5)

Cardio/balance/
walking exercises
if needed

Yes

13.5 (56.3)

24

11.4 (47.5)

24

5 (27.8)

N/A

1 min maximum
bike-test

8 (44.4)

Yes

LP, LE, leg curl, abductor, back
extension, biceps curl, chest press,
abdomen exercise, vertical row,
triceps pushdown, squat, lunge

Yes

LP, LE, leg curl,
abductor, adductor,
chest press, lat pulley

Medical fitness instructor

Fitness trainer and other
fitness trainer

Physiotherapist

LP, LE, lunge, step-up,
exercise for trunk
muscles

30 euro/month

Physiotherapist
(2×/week)

15 euro/month

Fitness (2×/week)

Ede

15 euro/month

Physiotherapist (2×/
week)

Harderwijk
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Dose received
Number of
participants
joined (% of
total)c
Number of
training sessions
delivered
Mean no. of
sessions attended
(%)

Training session content
Resistance
Squat, step-up,
exercises
push-up, other
exercises for
arms, abdomen, back
No
Use of training
machines for
resistance
exercises
Other exercises
Game activities
(simple vs more
difficult)/balance exercises

Neighborhood
sport coach
and intern

Apeldoorn

Exercise sessions

Table 4. Overview of the Exercise Sessions per Municipality in the Moderate Support Intervention, Including Data on Dose Received and Acceptability
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4.5 ± 1.0

Exercise sessions.—On average, participants and exercise
trainers were satisfied with the exercise sessions, mean scores
8.4 ± 1.2 and 8.1 ± 0.7, respectively. Participants were satisfied overall with the type of exercises, supervision, and
group-based training (Table 6). When comparing the types
of exercise options, both participant and trainer satisfaction
with exercise in a sports hall was lower than satisfaction
with fitness centers and with primary-care physiotherapists
(Table 6), and the exercise sessions in the sports hall matched
somewhat less with exercises from the intensive support intervention (Supplementary Table 1).
Similarly to the intensive support intervention, trainers
considered it positive that the project made older adults
aware of the importance of both resistance exercise and nutrition, that the trainings were in groups, and that they saw
improvements in ADL, balance, and exercise intensity. After
the study, some involved fitness centers and primary-care
physiotherapists continued the training group and indicated
that several participants became a member of their organization. However, they mentioned that, for other participants,
membership costs were a barrier for continuation.
Note: LP = leg press, LE = leg extension, N/A = not applicable.
a
Combination of physiotherapist and sports hall (not included in table) was 12.50/month.
b
Underlined professionals is interviewee.
c
Based on attendance registration (attended one or more sessions).

3.3 ± 2.1
4.0 ± 1.2

5.0 ± 0.0

5.0 ± 0

4.9 ± 0.4
4.9 ± 0.4
4.9 ± 0.4

8.0 ± 0.0
n=4
6.7 ± 2.3
n=3
7.8 ± 1.0
n=4

8.7 ± 1.5
n=3

8.6 ± 0.9
n=5

8.6 ± 1.1
n=7
8.8 ± 1.2
n=8
9.0 ± 0.9
n=8

8
9
8.25
8
7.5

Acceptability
Professionals
Acceptability
(scale 1–10)
Participants
Acceptability
(scale 1–10),
mean ± SD
Satisfaction
with the type
of exercises
(scale 1–5),
mean ± SD

7

8

9

Harderwijk
Ermelo
Epe
Apeldoorn
Exercise sessions

Table 4. Continued

acceptability of the total moderate support intervention
was 8.1 ± 1.3 (n = 58). The majority of participants could
fit the moderate support intervention well within their daily
life (n = 52) and perceived it to be of added value (n = 49).
Both nutrition course leaders and all but one exercise
trainer were motivated to implement the moderate support
intervention (Supplementary Table 1 and Table 5) and felt
generally involved with the project. However, both nutrition course leaders indicated that they missed a connection with the overall project and the exercise trainers, and
lacked insight in the diet intervention of the first 12 weeks.

Nutrition course.—Participants were satisfied with the
group-based nutrition course (mean score 8.1 ± 0.8),
the information, and the activities during the course
(Tables 5 and 6). In the questionnaire and interviews,
participants indicated that they learned new things about
protein-rich foods and meals, became more aware of the
importance of a protein-rich diet, and obtained more insight into their protein intake. A point of improvement
could be the addition of more general dietary advice instead of focusing mostly on proteins and more personal
dietary advice.
The nutrition course leaders were moderately satisfied
with the nutrition course (mean score 6.8 ± 0.8), with the
lowest satisfaction for the first course in Apeldoorn, as the
leader experienced it as a sort of try-out. The strong points
were the practical aspects of the course and the fact that it
was organized in the local setting of participants.
Fidelity and Applicability
Exercise intervention.—Exercise providers used the
manuals as inspiration and based the training session content on possibilities within their setting and
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Ede

10

8f
6e

7.7 ± 0.6
(n = 3)

8.5 ± 0.7e
6.8 ± 0.8g

8.1 ± 0.8
(n = 41)

7.3 ± 0.8
(n = 10)

7.5e

8f

12 (66.7)d
4
Unknown

N/A

Free of charge
Health promoter 1

Epe

8.6 ± 0.6
(n = 10)

7h

9h

13 (81.3)
5
3.4 (68.3)

Free of charge
Health promoter 2
and dietetics student 2
With welfare worker,
tasting foods made by
course leader

Ermelo

8.5 ± 0.5
(n = 11)

7h

9h

11 (61.1)
4
3.3 (82.5)

Free of charge
Health promoter
2 and dietitian 1
N/A

Harderwijk

8.2 ± 0.6
(n = 7)

7h

9h

10 (55.6)
5
3.8 (76.0)

Free of charge
Health promoter 2 and
dietitian 2
Tasting foods made by
participants

Ede
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Note: N/A = not applicable.
a
Nutrition course received financial support from some municipalities and the project.
b
Underlined professional is interviewee.
c
Fifth course meeting was a follow-up meeting. In Ermelo a welfare worker was invited during this follow-up meeting.
d
Based on persons that indicated to want to try the course at least once; no data available on whether they actually attended the course.
e
One score for health promotor 1 and one score for health promotor 2.
f
Health promoter 1.
g
Two scores for health promotor 1 and one score for health promotor 2.
h
Health promoter 2; one score for all locations.

3 (25.0)
4
3.7 (91.7)

N/A

Content of 5th workshopc

49 (59.8)
4–5
3.5 (76.8)

Free of charge
Health promoter 1
and dietetics student 1
N/A

N/A
N/A

Costs for participantsa
Implemented byb

Dose received
N participants joined (% of total)
Number of workshops delivered
Mean no. of workshops
attended (%)
Acceptability
Professionals
Motivation to start (scale 1–10),
mean ± SD
Acceptability (scale 1–10),
mean ± SD
Participants
Acceptability (scale 1–10),
mean ± SD

Apeldoorn

Total

Nutrition course

Table 5. Overview of Nutrition Course per Municipality in the Moderate Support Intervention, Including Data on Dose Received and Acceptability
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Nutrition course.—Two course leaders were consecutively
involved in the nutrition course, and they received assistance from a dietitian or dietetics student during course sessions (Table 5). The first course leader developed the course
manual, and the second course leader adjusted among other
things the recipes and developed slideshows. From the third
location onward, the participants received the slideshows,
materials, and recipes after the course.
Qualitative data showed that 1.5-hr workshops were
perceived as rather short by the course leaders, especially
when cooking the recipes. During the sessions, the leaders
started with a recap of the previous session and discussed
theory focused mostly on dietary proteins. Course leaders
indicated in the interview that social interaction was very
important, and that participants generally were eager to
give examples and to discuss their dietary habits. Course
leaders also indicated that the fifth workshop was canceled
in three municipalities as participants were not interested in
a supermarket visit and was held in Ermelo and Ede several
weeks after meeting four the fourth workshop.
Fit with target group and HCP working procedures.—
According to HCPs, both the exercise sessions and the
nutrition course were suitable for the target group. In the
questionnaire, all except three participants indicated that
the exercise intensity was just right, and not too light or
heavy. Participants noted a difference in the information
they received from the dietitian in the intensive support intervention (mainly dairy-focused) and the information as

included in the nutrition course (i.e., broader information
on protein, reading labels).
HCPs indicated that the intervention fitted with their
working procedures. All trainers except the neighborhood
sports coach in Apeldoorn were used to supervising groupbased training and working with this target group. Some
mentioned differences from their normal work, that is,
that they would usually perform an individual intake with
participants or would use a different build-up of sets and
repetitions. Trainers indicated to miss information on possible physical complaints or medical issues of participants.
Nutrition course leaders were also used to work in health
promotion and education.

Discussion and Implications
The aim of this comprehensive process evaluation was
to obtain insight into implementation and context of the
ProMuscle in Practice resistance exercise and dietary protein intervention. The intensive support intervention was
implemented with high dose received and fidelity, and was
accepted by both participants and implementing HCPs.
The moderate support intervention had lower attendance
rates, and especially the exercise session content and acceptability showed high variability across settings.
On the basis of this process evaluation, we can suggest key elements of the intervention and implementation
that explain how the intervention produces change, also
known as the mechanisms of impact (Moore et al., 2015).
We observed high dose received for the intensive support
intervention, comparable with the original clinical study
(Tieland et al., 2012), and lower and more variable dose
received for the moderate support intervention. The lower
dose received in the optional moderate support intervention could indicate that participants felt less obliged to join
all sessions, or that intervention content did not always
match with participants’ needs. We observed that not all
participants continued with the moderate support intervention, suggesting that the transfer to this intervention period
was not optimal. One possible explanation for this is that
HCPs from the first period were informed too late about
the moderate support intervention content, and were,
therefore, not able to sufficiently motivate participants to
continue. Lack of information is a barrier to participating
in physical activity programs (Bethancourt, Rosenberg,
Beatty, & Arterburn, 2014), emphasizing the need for sufficient information supply about the follow-up program.
Practical reasons for noncontinuation with the moderate
support intervention, such as inconvenient location or
lack of time, are in line with other research (Olanrewaju,
Kelly, Cowan, Brayne, & Lafortune, 2016). However, as
increased contact frequency within combined lifestyle
interventions is associated with increased intervention effectiveness (Greaves et al., 2011), increasing adherence
over time is important. For future intervention continuation, more attention should be paid to a better transfer to
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participants’ abilities. In the first location, Apeldoorn,
the manual was still in development, so the trainers
did not have access to a list with exemplar resistance
exercises. The majority of trainers added other types
of exercise to sessions, such as balance or functional
exercises, cardio, exercises in circuit form, or sport
games (Table 4). All trainers except the fitness trainer
in Apeldoorn indicated to have increased training intensity, although some trainers indicated that it was difficult to keep track of the intensity level. In general, the
trainer focused solely on the training group, while the
fitness trainer in Apeldoorn was supervising the whole
fitness center.
In larger groups, trainers struggled to divide attention over the participants with explaining the exercises
in the beginning. During the sessions, trainers explained
exercises and paid attention to correct performance of the
exercises. To motivate participants, trainers tried to make
participants see their training success and stimulated them
to increase exercise intensity. Several trainers tried to facilitate group cohesion, mainly by including group-based
exercises in circuit form, or by facilitating a coffee moment
after the training (Supplementary Table 1). In the sports
hall in Apeldoorn, additional materials (e.g., free weights)
would have facilitated the performance of more resistance
exercises.
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Other intervention elements that contributed to intervention acceptability for participants were tailoring the
intervention and intensive HCP supervision. Most tailoring occurred within the intensive support intervention
as this included more intensive training guidance and individual dietary advice. A person-centered approach was
identified as an important element for physical activity intervention effectiveness for older adults (Olanrewaju et al.,
2016; Zubala et al., 2017). However, at the start of both
the intensive support and moderate support intervention,
HCPs often could not tailor the program to participants’
capabilities or needs as they lacked information on medical
issues of participants. Therefore, HCPs from both intervention periods would prefer to perform an intake at the start,
as they would normally. Performing a multidisciplinary intake beforehand could possibly prevent drop-out, and elicit
input for specific types of exercise (e.g., balance, functional)
that could help participants to achieve their goals. On the
basis of our results, intensive professional supervision is
needed to tailor the intervention and to apply the other behavior change techniques (e.g., feedback, goal setting) that
are necessary to change participants’ behavior (van Dongen
et al., 2018). Goal setting (Cullen, Baranowski, & Smith,
2001; Olanrewaju et al., 2016) and feedback (O’Brien
et al., 2015) are examples of behavior change techniques
that can positively impact intervention effectiveness.

Table 6. Participants’ Acceptability of the Moderate Support Intervention Components, for the Exercise Sessions Also
Clustered for Sports Hall, Fitness, or Physiotherapist
Exercise sessions
Participants’ motivation to start (scale 1–5) (scale 1–5), mean ± SDa
Participants’ acceptability (scale 1–10) (scale 1–5), mean ± SD
Satisfaction with ... (scale 1–5)
Type of exercise
Supervision during training sessions
Group-based training

Total
(N = 43)a

Sports hall
(n = 5)

Fitness
(n = 27)

Physiotherapist
(n = 12)

3.9 ± 1.0
8.4 ± 1.2

N/A
7.8 ± 1.0

N/A
8.5 ± 1.4

N/A
8.4 ± 0.9

4.7 ± 0.8
4.9 ± 0.3
4.8 ± 0.4

4.0 ± 1.2
5.0 ± 0.0
4.8 ± 0.4

4.7 ± 0.8
4.8 ± 0.4
4.8 ± 0.4

4.8 ± 0.6
5.0 ± 0.0
4.8 ± 0.4

Nutrition course
Participants’ motivation to start (scale 1–5), mean ± SD
Participants’ acceptability (scale 1–5), mean ± SD
Because of participating in the nutrition course ... (scale 1–5)b
I gained more insight in personal protein intake
Gained ideas on protein-rich meals
Learned new things about protein-rich nutrition
Know how to use the info in daily life
Satisfaction with ... (scale 1–5)
Information received during the dietary workshops
Group-based dietary workshops
The preparation of protein-rich breakfast meals?
The preparation of protein-rich lunch meals?
The preparation of protein-rich dinner meals?
Viewing product labels
One participant joined both the sport center and fitness, so is included once in the total score.
Score 1 (totally disagree) to 5 (totally agree).

a

b

Total
(N = 41)
4.0 ± 0.8
8.1 ± 0.8
4.1 ± 1.2
4.1 ± 1.0
4.1 ± 1.1
4.1 ± 1.0
4.8 ± 0.5
4.9 ± 0.3
4.7 ± 0.5
4.7 ± 0.6
4.7 ± 0.5
4.7 ± 0.6
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community facilities and overcoming barriers experienced
by participants for this transfer.
Intervention acceptability may be a prerequisite to
achieve high dose received. Overall, participants were
satisfied with both intervention periods. Participants
appreciated the group-based nature of the intervention,
even though they did not indicate the social aspect to be an
important reason to participate at baseline. Although evidence of the impact of social support on intervention effectiveness is conflicting (Greaves et al., 2011; Zubala et al.,
2017), studies investigating motivators and preferences of
older adults for participating in physical activity or nutritional programs identified fun and social interaction
as important factors (Dedeyne et al., 2018; DevereuxFitzgerald, Powell, Dewhurst, & French, 2016; Olanrewaju
et al., 2016). Especially the presence of like-minded peers
seems to be beneficial (Hardy & Grogan, 2009), and these
findings support the importance of social aspects within
the intervention. In our study, it appeared that there was
most room for social interaction in the moderate support
intervention, for example, during circuit-form training and
during nutrition course activities. HCPs have an important
role in facilitating social cohesion and stimulating communication to create social support. Furthermore, promoting
continuation of the intervention with the same group may
be helpful to achieve long-term behavior change.

13

14

during the intensive support intervention. Adapting or
selecting only parts of an intervention might support intervention sustainability in daily practice, as the implementers
can fit the intervention to the needs of themselves and the
participants (Craig et al., 2013; Petrescu-Prahova, Belza,
Kohn, & Miyawaki, 2016). Overall, the moderate support
exercise intervention fitted best within fitness centers or
primary-care physiotherapy practices. On the basis of our
results, we propose that the moderate support intervention
exercise sessions should include skilled supervisors that
monitor progress and provide feedback, training in groups,
and a combination of resistance exercise on training
machines and additional exercises.
Besides implementation fidelity and fit in the real-life setting, multidisciplinary collaboration also contributes to implementation success. The physiotherapists and dietitians,
in general, had a good contact in the intensive support intervention, as they worked in the same organization and
appreciated the joint peer discussion. However, cohesion
between the exercise and nutrition component of the moderate support intervention, and connection with the first intervention period, was lacking. Targeting both exercise and
nutrition in this intervention is a strength (Greaves et al.,
2011), which was also confirmed by the HCPs. Further
intertwining the exercise and nutrition aspects in both intervention periods, and strengthening the collaboration
between all involved organizations, may make the intervention more coherent.
Some strengths and limitations related to the study design should be mentioned. We believe that the high fidelity
to content and overall high acceptability by HCPs and
participants was due to the systematic intervention adaptation and piloting process (van Dongen et al., 2017).
A strength of this study was the comprehensive process
evaluation that used suitable frameworks to guide evaluation efforts. Secondly, the involved organizations could be
viewed as early adopters (Rogers, 2003) and might not,
therefore, fully represent other health care organizations
in the Netherlands. Nevertheless, multiple practice organizations were involved in the different municipalities,
proving that it is possible to successfully implement the
intervention in practice. Currently, the intensive support
intervention was implemented in secondary care, while
based on the target population and the professionals,
this intervention would fit better within primary care or
within public health. Additionally, as the intervention had
a phased start in the different municipalities, the intervention, materials, and recruitment procedures were continuously improved during the study. We expect that the
later intervention locations benefitted from this ongoing
improvement in, for example, the number of recruited
participants and the organization of the moderate support intervention.
In conclusion, the ProMuscle in Practice intervention
was feasible to implement and generally acceptable to both
community-dwelling older adults and implementing HCPs.
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A combination of education and behavioral activities may
work best for older adults to improve physical activity behavior (Chase, 2015). Although face-to-face contact with a
professional is not necessary for physical activity intervention effectiveness (Chase, 2015; Olanrewaju et al., 2016), it
can increase the effect size (Olanrewaju et al., 2016), with
more intensive contact with HCPs resulting in higher effect
sizes (Conn, Valentine, & Cooper, 2002). We therefore consider professional supervision essential for our target group
and contributing to intervention acceptability.
The diet intervention in the intensive support intervention included a personal, tailored approach including facilitation with protein-rich foods, whereas the moderate
support intervention used a less-individual approach. We
saw the largest increases in dietary protein intake in the
first period, with only slight decreases in protein intake
in the second 12 weeks (van Dongen et al., 2020). This
indicates that participants were reasonably able to maintain their increased protein intakes after cessation of receiving protein-rich foods, although on average reaching
the 25 g threshold over time seems to be most difficult for
the breakfast meal. Qualitative research shows that fit of
dietary protein foods with older adults’ habits and health
benefit knowledge are important drivers for consuming
protein-rich foods (Herrema, Westerman, van Dongen,
Kudla, & Veltkamp, 2018), which are aspects incorporated
in the intervention. However, food choice in older adults
is a complex interplay between numerous factors (Host,
McMahon, Walton, & Charlton, 2016), and thus sufficient
tailoring of dietary advice is needed to improve dietary
patterns. Tailoring of dietary advice was incorporated in
the intensive support period, but enabling the dietitian to
be present more often during the training sessions to answer questions may be helpful, as the checklists proved to
be unsuccessful. Overall, the largest intervention effects and
acceptability were seen in the intensive support intervention (van Dongen et al., 2020), which might indicate that
a more tailored and intensively supervised intervention is
most effective in improving health outcomes and achieving
participant satisfaction.
This multicenter design allowed us to get insight into
intervention fit and adaptations to context in several
locations. In general, HCPs indicated the intervention to
fit their working procedures, an important prerequisite to
achieve implementation success. Implementation fidelity
differed between the intensive support intervention and the
moderate support intervention, mostly for the exercise sessions. Physiotherapists generally adhered to the implementation manuals in the first 12 weeks, whereas we observed
more variation in training content in the second 12 weeks.
The latter intervention was not previously tested, and the
manuals were not very strict, so we expected more implementation variation. In the moderate support intervention,
the main focus was still on resistance training, but sessions
also included other types of exercises. This matched with
wishes from participants who missed variation in exercises
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