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of a multicenter cluster–randomized trial
Stan Vluggen1,2*  , Silke Metzelthin1,2, Valeria Lima Passos3, Sandra Zwakhalen1,2, Getty Huisman‑de Waal4 and 
Janneke de Man‑van Ginkel5 

Abstract 

Background: Nurses are in a key position to stimulate older people to maximize their functional activity and inde‑
pendence. However, nurses still often work in a task‑oriented manner and tend to take over tasks unnecessarily. It is 
evident to support nurses to focus on the capabilities of older people and provide care assistance only when required. 
Function‑Focused Care (FFC) is a holistic care‑philosophy aiming to support nurses to deliver care in which function‑
ing and independence of older people is optimized. Dutch and internationally developed FFC‑based interventions 
often lack effectiveness in changing nurses’ and client’s behavior. Process‑evaluations have yielded lessons and impli‑
cations resulting in the development of an advanced generic FFC‑program: the ‘SELF‑program’. The SELF‑program 
aims to improve activity stimulation behavior of nurses in long‑term care services, and with that optimize levels of 
self‑reliance in activities of daily living (ADL) in geriatric clients. The innovative character of the SELF‑program lies for 
example in the application of extended behavior change theory, its interactive nature, and tailoring its components to 
setting‑specific elements and needs of its participants. This paper describes the outline, content and theoretical back‑
ground of the SELF‑program. Subsequently, this paper describes a protocol for the assessment of the program’s effect, 
economic and process‑evaluation in a two‑arm (SELF‑program vs care as usual) multicenter cluster‑randomized trial 
(CRT).

Method: The proposed CRT has three objectives, including getting insight into the program’s: (1) effectiveness 
regarding activity stimulation behavior of nurses and self‑reliance in ADL of geriatric clients, and (2) cost‑effectiveness 
from a societal perspective including assessments of quality of life and health‑care use. Measurements will take place 
prior to program implementation (baseline), directly after (T1), and in long‑term (T2). Parallel to the CRT, a process 
evaluation will be conducted to provide insight into the program’s: (3) feasibility regarding implementation, mecha‑
nisms of impact and contextual factors.

Discussion: The SELF‑program was developed following the Medical Research Council framework, which addresses 
the systematic development, feasibility testing, evaluation and implementation of complex interventions. The 
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Background
Worldwide, predictions indicate that due to medical 
advances, the number of people aged ≥ 60 will double by 
2050 from 12 to 22% [1, 2]. In the Netherlands, a similar 
increase is expected as the number of people aged ≥ 65 
will increase most by 2060 and will account for one 
fourth of the total national population [3]. Although the 
aging of humanity is an optimistic development, it posits 
challenges for society, financial resources and a serious 
threat to people’s functional ability and independency 
[4–6]. Many people reach a point where formal care 
support to meet basic needs and complete activities of 
daily living (ADL) becomes inevitable. A significant goal 
and priority of the World Health Organization, and of 
national and local authorities worldwide, is to strengthen 
long-term care services and maximize the functional 
abilities and independence of older people [7, 8].

In the Netherlands, formal care support is provided by 
nursing care professionals and allied health profession-
als such as a physiotherapist en occupational therapist, 
throughout the entire care continuum [9–12]. For exam-
ple, frail older people living at home or those residing in 
nursing homes are supported in ADLs such as personal 
hygiene and dressing, toileting, and nourishment [13, 14]. 
Given their direct and frequent contact, nurses are in a 
key position to stimulate and enable older people to max-
imize their activity, functional ability and independence. 
Despite their key role, nurses still often seem to work in 
a task-oriented manner and to – although well intended 
– take over tasks from clients unnecessarily [15]. For 
instance, recent observational work of den Ouden 
and colleagues showed that nurses took over ADLs in 
almost half of the cases and that nursing home residents 
remained inactive in over 50% of ADLs [16]. This is likely 
to deprive older people’s remaining abilities, impair their 
dignity and quality of life, and may ultimately lead to disa-
bility [17–19]. Although nurses generally do acknowledge 
their potential active role in promoting activity and self-
perceive to have sufficient knowledge and recognize the 
benefits not only for their clients but also for themselves, 
various barriers seem to impede them to adequately 
support and enable older people to optimize their daily 
functioning [20–22]. For example, barriers may occur at 
the level of the client (e.g., lack of knowledge), the care 
worker (e.g., lack skills), the environment (e.g., narrow 
hallways), and the organization (e.g., lack of policy and 

support) [20, 22, 23]. For this reason, it is evident to fos-
ter programs that support nurses to adopt a proactive 
care attitude, to focus on the capabilities of older people, 
and to provide care support only when required.

Function-Focused Care (FFC) is a holistic care-phi-
losophy that aims to support nurses to deliver care in 
which daily functioning and independence of clients is 
optimized. The key principle of FFC is that nurses are 
deemed to change from doing things ‘for’ the client, to 
encouraging clients to engage in functional and physical 
activity during all care interactions, taking into account 
their capabilities [19]. The principles of FFC-philosophy 
have guided the development of various (inter)national 
interventions for various care settings [24]. In general, 
such interventions have shown to be feasible in practice 
but have demonstrated mixed results regarding their 
effectiveness in improving care professionals’ activity 
stimulation behavior, and clients’ engagement in func-
tional and physical activity [25].

Over the past decade, the Netherlands has built a con-
siderable record regarding the systematic development of 
interventions based on the FFC- or related care philoso-
phies in both long-term and acute care settings. Guided 
by the Medical Research Council (MRC) framework for 
complex interventions [26], divergent FFC-based inter-
ventions were developed, implemented and evaluated 
in Dutch long-term and acute care settings [27–30]. In 
line with internationally developed interventions, Dutch 
FFC-based programs showed equivocal results and thor-
ough evaluations are suggested to improve future pro-
grams [25].

Syntheses from Dutch practices have provided valuable 
lessons learned and implications to optimize future pro-
grams and develop an advanced FFC-program, including: 
1) the development of a generic FFC-program applicable 
to a variety of nursing care settings, which allows for tai-
loring to setting specific elements and needs of its partic-
ipants, 2) addressing all FFC-components jointly instead 
of single elements, 3) the inclusion of a comprehensive 
interactive training component that provides ownership 
to its participants, 4) the incorporation of an extended 
integrated theory of behavior change, compared to the 
one addressed in the current philosophy, and 5) improve-
ment of managerial support by ensuring sufficient time 
and staff resources [31]. These implications have led to 
the development of a renewed and advanced generic 

program has been subjected to a feasibility study before and results of studies described in this protocol are expected 
to be available from end 2022 onwards.

Trial‑registration: The study is registered in the Dutch Trial Register (NL9189), as of December 22 2020.

Keywords: Function focused care, Activities of daily living, Nurses, Geriatric clients, Behavior change, Long‑term care
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FFC-program, applicable to a variety of long-term care 
settings; the ‘SELF’-program. The program has recently 
been subjected to a feasibility and acceptability study 
in nursing home care, which yielded useful input from 
nurses for pre-implementation improvements.

The aim of the current paper is twofold: first the out-
line, content and theoretical background of the newly 
developed SELF-program are presented. Subsequently, 
we describe a comprehensive protocol for the assessment 
of the program’s effect, economic and process-evaluation 
among nurses and geriatric clients in a multicenter clus-
ter-randomized trial.

Methods and design
SELF‑progtram: outline and content
‘SELF’ is a Dutch acronym for self-reliance, autonomy, life 
quality and functionality. The ‘SELF’-program is a multi-
component program based on the principles of Function 
Focused Care. The FFC-philosophy assumes a holistic 
approach in changing nurses’ care and consequently cli-
ents’ activity behavior, including (1) an assessment and 
revision of organizational policies and environment, 
(2)  education of nurses, (3) the establishment of FFC-
goals for clients, and (4) continued motivation and men-
toring of nurses and clients [24].

The SELF-program is an embodiment of the FFC-
philosophy and its components, and addresses all com-
ponents in conjunction, including a comprehensive 
interactive training program as its core component. In 
addition, the SELF-program takes into account the les-
sons learned and implications from previous practices, 
meaning that SELF is applicable to a variety of nurs-
ing care settings, allows for setting- and context spe-
cific tailoring and needs of its participants, incorporates 
extended integrated theory of behavior change, and 
improves managerial support. The ultimate aim of the 
SELF-program is to improve activity  stimulation behav-
ior of nurses in long-term care services, and with that 
optimize levels of self-reliance in ADL in  geriatric cli-
ents. The SELF-program is theoretically grounded in the 
Integrated Change Model for explaining and changing 
health-related behavior [32].

Theoretical background
Nurses are deemed to change their own daily care behav-
ior towards stimulating and enabling clients to – in turn 
– optimize their active involvement and self-reliance in 
ADL. Therefore, a sequential dual behavior change pro-
cess is incorporated in the SELF-program. The dual 
sequential behavior change process forms the basis 
throughout the SELF-program and intends to primar-
ily increase awareness, motivation and willingness in 

nurses to stimulate clients, where after nurses are trained 
to improve client’s activity behavior.

The FFC-philosophy assumes that in order to improve 
nurses’ stimulation behavior, one’s self-efficacy and out-
come expectations of the desired behavior need to be 
enhanced [24]. While in fact these are two well-known 
determinants of a deliberate process of behavior change, 
integrative models of behavior change such as the Inte-
grated Change Model (ICM), and implications from 
recent work suggest to address a broader spectrum of 
behavior change determinants and behavior change 
phases [32]. The ICM (Fig.  1) assumes that behavior 
change is not merely the result of being confident in one’s 
own abilities and viewing positive outcome expectations. 
By integrating various well-known socio-cognitive theo-
ries [33, 34], and building on the core principles of the 
Theory of Planned Behaviour [35], the model assumes a 
phased behavior change process differentiating between 
an awareness, a motivation and an  action-planning 
phase, influenced by information and preceding factors.

The model assumes that behavior change is a result of 
becoming aware of its necessity by activating risk percep-
tions and increasing knowledge of the desired behavior 
and its consequences. Moreover, a person’s cognizance 
level indicates if a person is (in)correctly aware of car-
rying out the desired behavior. From a behavior change 
perspective, creating awareness is an important prerequi-
site of enacting a behavior [36]. Subsequently, if sufficient 
awareness of behavior change is present, a weighing of 
the pros and cons (outcome expectations) of the desired 
behavior, perceptions of social influences, and the level 
of one’s own belief to successfully carry out the desired 
behavior (self-efficacy), determines the motivation to 
change someone holds. The strength of one’s intention or 
willingness to change a behavior is determined by these 
awareness and motivational factors. It is well known that 
expressing a high intention towards behavior change 
does not necessarily guarantee successful behavior 
change [37]. People who express a high intention towards 
behavior change have a higher likelihood of successful 
translation of this intention into practice, by performing 
action planning: preparing the behavior adequately and 
anticipating challenging situations by the formulation of 
coping plans. In this phase, self-efficacy again plays a key 
role in enacting these plans.

The action phase in the behavior change process of 
nurses overlaps with the cycle of behavioral change in 
their clients. To illustrate, once nurses establish a will-
ingness to change, the action phase includes raising 
awareness, and motivating and enabling clients to opti-
mize their self-reliance and time spend in ADL. How-
ever, the behavior change process for geriatric clients in 
the training component of the SELF-program is rather a 
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mix between rational behavior change methods such as 
assumed in the ICM, and more unconscious and practi-
cal strategies, such as providing verbal cues [38]. This is 
so, because Dutch long-term care services include a mix-
ture of geriatric clients with different somatic and psy-
chogeriatric backgrounds, for which the combination of 
rational as well as unconscious behavior change methods 
may prove effective in enhancing self-reliance in func-
tional activity more than rational methods alone.

Outline of the SELF‑program
First, the policy of the organization is assessed and if nec-
essary reviewed whether the organization aims to provide 
care in which daily functioning and independence of frail 
older people is maximized. In case of absence of organi-
zational policy, the SELF-program offers an example pol-
icy document to be discussed with and supplemented by 
the organizational board and team managers [24]. In line 
with recommendations of previous work, the SELF-pro-
gram ensures that the policy is not only in place, but also 
adequately and repeatedly propagated to the nurses, e.g,. 
within the training component or team meetings [31]. 
Last, managerial visibility and support is encouraged to 
reinforce the desired behavior change among nurses.

The key component of the SELF-program is a compre-
hensive tailor-made training program, as staff training is 
considered a key-element in the desired change in day-
to-day clinical behavior or nurses [22]. The training pro-
gram consists of seven face-to-face sessions varying from 
one to two hours, spread over a period of three months, 
see Fig.  2. Each session consists of several interactive 

assignments, with a strong focus on bottom-up learning 
and autonomy to its participants. For instance, assign-
ments are conducted in small groups with a subsequent 
plenary discussion. Sessions are guided by a trainer 
appointed from the organization, for example someone 
with a background in education or quality improvement. 
In addition, an assistant-trainer is appointed on a volun-
tary basis from the concerned care-team to provide the 
main trainer with adequate examples from daily care 
practice and to support the trainer in the conduct of the 
training sessions.

Within the training program, the core components of 
the FFC-philosophy are addressed as well as an empathic 
focus on behavior change in nurses towards enhanced 
activity stimulation behavior. The training program starts 
with a two-hour kick-off session intended to increase 
awareness of activity stimulation behavior in nurses and 
to address and propagate the concerned organizational 
policy towards self-reliance and independence of cli-
ents. Predominantly, the kick-off session aims to map the 
starting point of the care team with regard to the willing-
ness to improve their activity stimulation behavior. This 
way, the subsequent educational trajectory can be tai-
lored to the needs from the care team in question. Based 
on triangulation, i.e., taking into account perspectives 
of the trainer, the manager of the care team and nurses 
themselves, a decision is made whether to continue with 
session 1 or 2 following the kick-off session. In case the 
team is insufficiently aware, motivated and willing to 
improve their function focused care behavior, the team 
will continue with session 1. On the contrary, if the team 

Fig. 1 The integrated change model [32]
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shows sufficient awareness of the necessity to change 
and willingness to improve their FFC-behavior, the team 
continues with session 2. In session 1, participants dis-
cuss awareness, attitudes and the necessity for behavior 
change towards enhanced activity stimulation behavior. 
Session 2 builds on session 1 by covering the topic of 
motivation and willingness to change behavior, as well 
as the essence of a consistent application of the intended 
behavior among care team members. Last, in session 2, 
one or more nurse champions (practice coaches) are 
appointed to ensure the intended behavior is adequately 
implemented in practice and to facilitate the ongo-
ing motivation and mentoring of staff and clients after 
the training program has been completed [24, 39]. Ses-
sion 3 is about translating the willingness into goals and 
concrete actions to facilitate actual behavior change. For 
instance, rational and practical tools are presented and 
discussed to pursue an optimization of functional activity 
and self-reliance in geriatric clients. Nurses are encour-
aged to exchange their experiences in encouraging func-
tional activity in their geriatric clients. Compared to all 
other sessions, booster session 1 (midway) and booster 
session 2 (at the end) both last 1  h. Booster session 1 
reviews the environment geriatric clients reside in, either 
in home care of in nursing homes and addresses viable 
options for adapting the environment. This element is 
supported by a checklist addressing relevant problem 
areas and potential environmental changes to optimize 
engagement in physical and functional activity, based 

on Resnick and colleagues [24]. Both booster sessions 
also intend to recap the content of the previous sessions 
to assure the nursing care team is actually ready to pro-
ceed to subsequent sessions. Session 4 is an actor-guided 
role-play session in which an external actor with exper-
tise in healthcare is hired to practice activity stimulation 
behavior in a real-life and interactive manner. In session 
5, attention is payed to behavior maintenance through 
continued motivation and mentoring of nurses and cli-
ents and by establishing concrete and tailored strategies 
and goals per client to encourage functional activity. Each 
session is concluded with a practical assignment to be 
discussed in the subsequent session.

Study protocol for effect, economic and process‑evaluation
To examine the effectiveness and cost-effectiveness of 
the SELF-program, a two-arm (SELF-program vs care as 
usual) multicenter cluster-randomized trial (CRT) will be 
conducted. The CRT has three objectives, including get-
ting insight into the program’s: (1) effectiveness regarding 
activity stimulation behavior of nursing care profession-
als and in self-reliance in activities of daily living of geri-
atric clients (effect evaluation), (2) cost-effectiveness from 
a societal perspective including assessments of quality of 
life and health-care use (economic evaluation). Parallel to 
the CRT, a process evaluation will be conducted to pro-
vide insight into the program’s: (3) feasibility regarding 
implementation, its mechanisms of impact and contex-
tual factors (process evaluation). The study was approved 

Fig. 2 Schematic overview of the SELF‑program
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by the Medical Ethics Committee of the Zuyderland 
Hospital (METC-Zuyd; METCZ20210007). In line 
with Dutch regulation, no specific ethical approval was 
needed for this study according to the rules of the Medi-
cal Research Involving Human Subjects act (WMO) [40]. 
Amendments, if any, will again be submitted to the medi-
cal ethics committee. The study is registered in the Dutch 
Trial Register (NL9189). The protocol follows the evi-
dence based recommendations addressed in the Standard 
Protocol Items Recommendations for Intervention Trials 
(SPIRIT) 2013 [41]. The SPIRIT-checklist is available as 
supplementary material to the trial protocol. The study 
recruitment commenced in spring 2021 and is expected 
to last until spring 2022. Data collection is expected to 
last until autumn 2022.

Procedure and recruitment of participants
To examine the program’s effectiveness and cost-effec-
tiveness, two participant groups will be recruited, i.e., 
nurses working in nursing home care and geriatric clients 
receiving nursing home care. Care organizations across 
the Netherlands are able to take part in the study as the 
SELF-program is widely disseminated through various 
(social) media platforms and national conferences. To be 
eligible to participate, organizations have to offer nursing 
home care. In case of organizational willingness to par-
ticipate, formal approval of the board of directors will be 
requested and the client council will be informed about 
the study. In close agreement with organizational boards 
and team and location managers, nursing home wards 
will be selected to participate in the trial. Wards host-
ing somatic clients, as well as wards where psychogeriat-
ric clients reside are eligible to be included in the study. 
Within an organization, dyads will be created consist-
ing of two nursing home wards, which will then be pair-
matched according to size and ward type, e.g., somatic or 
psychogeriatric ward. Of the two included wards from a 
dyad, one will be randomly allocated into the interven-
tion group (SELF-program) or into the control group 
(care as usual), and clients residing at a ward will be allo-
cated accordingly. Randomization will be conducted by 
means of computer-randomization using random.org. 
The unit of intervention will be the care ward, the unit of 
analysis will be the nursing care professional or the resi-
dent respectively.

To minimize the probability of contamination bias, 
dyads will be created of wards that do not collaborate in 
daily practice. In case of collaboration between wards, 
something likely to occur within nursing homes, rand-
omization will take place on location level. Nursing home 
organizations in the Netherlands usually consist of mul-
tiple locations, which in turn consist of a varying num-
ber of wards. In the event of collaboration between wards 

within a location, the entire location is included in a dyad 
with a pair-matched comparator location. For example, 
a nursing home location with three collaborating psy-
chogeriatric wards, will be pair-matched with a similar 
location.

Nurses
All nurses who are part of a nursing home ward are eli-
gible to participate. Those who are not involved in care 
delivery in all ADL are excluded. Before the start of the 
study, all nurses allocated to either the intervention or 
control condition will receive a non-committal informa-
tion letter by email explaining study details and a link to 
the digitalized questionnaire of the study. After consid-
eration, nurses will be asked whether to provide online 
informed consent to participate. After signing the digital 
informed consent form, participants are directed to the 
baseline questionnaire.

Geriatric clients
Geriatric clients are eligible to participate if they are 
residing at the concerned ward at time of ward inclu-
sion. Clients are excluded from participation when 
aged < 65 years old, or when terminally ill or bedbound. 
In addition, those with a temporary stay (< 6  months) 
are excluded. Data collection for geriatric clients will 
be accomplished by the primary responsible caregiver, 
who will be asked to fill in the questionnaires for their 
client(s). Depending on the level of cognitive and physi-
cal impairment, the primary responsible caregiver can fill 
in the questionnaire alone or together with the geriatric 
client. Before data-collection of geriatric clients, written 
informed consent will be obtained from either the client 
itself or a responsible party, generally a family member 
appointed as the primary contact person of the client.

Data collection, primary outcome and power calculation
Effect evaluation
Data with regard to the effect evaluation of the SELF-
program will be gathered from both nurses and geriat-
ric clients. All data will be collected through digitalized 
questionnaires.

Nurses
Since the SELF-program is directly pointed at nurses, this 
participant group is considered the primary target group. 
The primary outcome for nurses, i.e. the level of stimula-
tion behavior of self-reliance in ADL among geriatric cli-
ents, will be assessed at baseline (before implementation 
of the SELF-program; T0), directly after implementation 
of the SELF-program (approximately 3 months after the 
baseline assessment; T1), and 9 months after the baseline 
assessment (T2). The validated self-report MAINtAIN 
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questionnaire will be used to assess the primary outcome 
measure [42]. The MAINtAIN comprises three subscales 
with a total of 19 items, representing whether nurses 
stimulate clients in a variety of daily activities, that can 
be rated on a 9-point Likert scale, ranging from ‘never’ to 
‘always’. Of the 19 items, 8 deal with encouraging ADL, 6 
with encouraging instrumental ADL and 5 with encour-
aging general function and physical activity. The 8 items 
focusing on encouraging ADL will be used as a the pri-
mary outcome.

Demographic characteristics of nursing care profes-
sionals will be assessed at baseline only. These include 
the participants’ gender (male, female or open answer 
option), age, education level (low; no education up to 
lower technical education, medium; general secondary 
education up to secondary vocational education or high; 
school of higher general secondary education up till uni-
versity degree), nursing profession (nursing aide, certified 
nursing assistant or registered nurse), years of work-
ing experience in nursing care and within the current 
care setting, and number of working hours according to 
contract.

Geriatric clients
The main outcome for geriatric clients, i.e. self-reliance 
in daily functioning, will be assessed at baseline (before 
the implementation of the SELF-program for care profes-
sionals; T0), directly after implementation of the SELF-
program (approximately 3  months after the baseline 
assessment; T1), and 6  months after the baseline (T2). 
The relative shorter follow-up period at T2 for geriatric 
clients compared to the one for nursing care professions 
will be applied because a higher level of turnover of geri-
atric clients is to be expected given the nature of the set-
ting. The Groningen Activity Restriction Scale (GARS-4) 
will be used to assess the perceived self-reliance in daily 
functioning of geriatric clients [43]. The GARS-4 con-
sists of two subscales with a total of 18 items that can 
be rated through a hierarchical 4-point answering scale 
ranging from ‘Yes, I can do the particular task completely 
independently without any effort’ to ‘No, I cannot do the 
particular task completely independently, only with help 
from others’. Of the 18 items, 11 items examine self-reli-
ance in ADL activities and 7 items examine self-reliance 
in instrumental ADL activities. Only the 11 items of the 
ADL-subscale will be assessed given the 7 items of the 
instrumental ADL-subscale are less applicable to geriat-
ric clients residing in nursing homes.

Demographics of geriatric clients will be assessed at 
baseline only. These include the client’ gender (male, 
female or open answer option), age, education level (low; 
no education up to lower technical education, medium; 
general secondary education up to secondary vocational 

education or high; school of higher general second-
ary education up till university degree), living arrange-
ment (single, married, in a relation whether or not living 
together, divorced, widowed), years of receiving nurs-
ing home care, and whether and from whom the client 
received informal care. For both their own and their cli-
ent questionnaires, nurses will be prompted periodically 
to complete either the baseline or follow-up question-
naires in case these are yet to be completed.

Sample size calculation
Given the cluster-randomized trial design, the guidelines 
prescribed by Breukelen and Candel (2012) were applied 
for sample size calculation (N) [44]. The SELF-program 
is expected to induce a difference in groups’ averages of 
the primary outcome (the MAINtAIN-score), corre-
sponding to a small to medium effect size of 0.4 (Cohen’s 
d). Further, the mean cluster size, i.e. the average num-
ber of nursing care professionals per ward, is estimated 
to be 15. Using the two-tailed t-test, with power and sig-
nificance level of 80% and 5%, respectively, the required 
number of clusters (K) was then computed, using an 
interclass correlation coefficient of 0.05 to correct for 
the cluster-randomized design effect (DE), yielding K ~ 8. 
Subsequently, K was increased in 10% to adjust for dif-
ferences cluster sizes, and the associated sample size was 
further augmented to account for a 20% attrition of care 
professionals between baseline and post-treatment. This 
yielded a total sample size of N = 330 (165 per arm) care 
professionals and geriatric clients in K = 22 nursing home 
wards, or 11 ‘dyads’. In order to achieve adequate par-
ticipant enrolment, we aim to include > 22 nursing home 
wards.

Economic evaluation
Data with regard to the economic evaluation of the SELF-
program will be gathered from geriatric clients. Similar to 
the effect-evaluation, data will be collected through digi-
talized questionnaires client-data will be provided by the 
first responsible caregiver. Client-data will be gathered at 
the same time points as for the effect-evaluation in geri-
atric clients see Table 1. The economic evaluation is con-
ducted according to the Dutch guidelines for economic 
evaluations in healthcare, taking into account a soci-
etal perspective [45]. Both a cost-effectiveness analysis 
(CEA) and cost-utility analysis (CUA) will be performed 
in which clinical outcomes and healthcare use and costs 
are assessed. In the CEA and CUA, incremental costs are 
compared with the incremental effects of the comparable 
treatments addressed in the trial (SELF-program versus 
care as usual) [45].
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Clinical outcomes
The primary outcome for the CEA will be the degree 
of self-reliance in daily functioning of geriatric clients, 
as measured by the GARS-4 [43]. Within the CUA, the 
health outcome of interest is given by quality adjusted 
life years (QALYs), which are determined by using 
a generic health-related quality of life measurement 
instrument known as the EuroQol-5D-5L (EQ-5D-5L) 
[46]. The instrument, of which a Dutch tariff has been 
derived [47], assesses five dimensions of health-related 
quality of life: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression. Each dimension is 
rated on a 5-point scale ranging from ‘no problems’ to 
‘extreme problems’. Ratings on the five dimensions are 
summed and utilities of the CUA are operationalized 
by QALYs [45]. Last, current health status is assessed 
by the Dutch version of the EuroQol visual analogue 
scale (EQ-VAS) [47].

Healthcare use
Healthcare use will be measured by items derived from 
the iMTA Medical Consumption Questionnaire [48]. 
Healthcare use, as well as patient and family costs will 
be measured, including: 1) the number of appoint-
ments with a general practitioner, practice nurse, phys-
iotherapist, occupational therapist, speech therapist or 
dietician, 2) hospital care, i.e. acute care, outpatient 
care or admissions, 3) informal care, and 4) medication 
use. The valuation of all costs is based on the updated 
Dutch manual for cost analyses in healthcare research, 
of which an updated version of 2021 will be used to 
express current cost-prices [49]. A schematic over-
view of the enrolment, interventions and assessments, 
according to the SPIRIT 2013 guidelines, is presented 
in Table 2 [41].

Process evaluation
Parallel to the effect and economic evaluation, a com-
prehensive process evaluation will be performed 
according to the guidelines of the MRC-framework 
[50]. The process evaluation intends to assess the fea-
sibility of the SELF-program regarding implementa-
tion, its mechanisms of impact and contextual factors 
that potentially have an influence on implementation 
and outcomes. Process evaluations of complex inter-
ventions usually consist of mixed-method approaches, 
including both qualitative and quantitative data-col-
lection methods (focus group) interviews and ques-
tionnaires. This study applies both methods among 
program participants and those delivering the program, 
i.e. trainers.

Implementation
Effects of an intervention may depend on the degree to 
which the intervention was implemented [50]. Com-
monly, process evaluations investigate a number of 
implementation parameters to draw reliable conclu-
sions about a program’s effectiveness, including fidel-
ity (whether the intervention was delivered according 
to plan), dose delivered (quantity of the intervention 
delivered), dose satisfaction (quantitative and qualita-
tive evaluation of satisfaction with the intervention), 
adaptations (adaptations made to the intervention dur-
ing implementation), and reach (whether and to what 
extent the intended target audience is exposed to the 
intervention). Data on implementation will be collected 
from various sources, through different data-collection 
methods, i.e. questionnaires, (attendance) logbooks, 
focus group interviews, and checklists, and on various 
time points of which before, during and after imple-
mentation (see Table 3).

Table 1 Overview of data collection for effect and economic evaluation

Outcomes Measures Time Points

Effect evaluation Baseline (T0) Follow‑up 1 (T1) Follow‑up 2 (T2)

  Nursing care professionals

     Level of stimulation behavior MAINtAIN; (19 items) X 3 months 9 months

  Geriatric clients

     Self‑reliance in daily functioning GARS‑4; (18 items) X 3 months 6 months

Economic evaluation
  Clinical outcomes

     Self‑reliance in daily functioning GARS‑4; (18 items) X 3 months 6 months

     Health‑related quality of life Euro‑QOL‑5D (5 items) X 3 months 6 months

  Health care use and costs

     Health care utilization Questions derived from the iMTA Medical 
Consumption Questionnaire

X 3 months 6 months
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Table 2 Schematic overview of enrolment, interventions and assessments

a 9 months for nursing care professionals and 6 months for geriatric clients respectively

STUDY PERIOD

Enrolment Allocation Post‑allocation Close‑out a

TIMEPOINT -t1 0 t0 t1 t2

ENROLMENT:
 Eligibility screen X

 Informed consent X

 Allocation X

INTERVENTIONS:
 SELF-program X

 Care as usual X X X

ASSESSMENTS:
 Nurses:

    Demographic variables X

    MAINtAIN questionnaire X X X

ASSESSMENTS:
 Geriatric clients:

     Demographic variables X

  GARS-4 questionnaire X X X

  EQ-5D-5L questionnaire X X X

  Economic evaluation variables X X X

Table 3 Overview of data collection for process evaluation

Process evaluation component Source Data‑collection method Time points

Implementation
 Fidelity

 Delivery according to plan Trainers Checklists and focus group interviews During and after implementation

 Dose delivered

 Quantity of delivery Trainers Checklists and focus group interviews During and after implementation

 Dose satisfaction

 Satisfaction intervention (delivery) Interventionists Questionnaire and focus group 
interviews

During and after implementation

 Adaptations

 Alterations made during implementa‑
tion

Trainers Logbook and focus group interviews During and after implementation

 Reach

 Extent to which target group was 
exposed to intervention

Interventionists Attendance logbook and focus group 
interviews

During and after implementation

Mechanisms of impact
 Mechanisms assumed to produce 
change in outcome behavior

Interventionists Questionnaire (31 items) Focus 
groupinterviews

Baseline, 3 months and 9 months after 
baseline

Contextual factors
 Barriers and facilitating factors that 
may influence implementation and 
outcomes

Trainers and Interventionists Logbook and focus group interviews During and after implementation



Page 10 of 14Vluggen et al. BMC Nursing          (2022) 21:121 

Mechanisms of impact
An exploration of the mechanisms through which inter-
ventions impact the desired behavior change is piv-
otal to understand how such effects occurred [51]. The 
primary outcome of the SELF-program is the level of 
stimulation behavior of self-reliance in activities of daily 
living among geriatric clients. In its core, the Integrated 
Change Model, applied as theoretical background to the 
SELF-program, assumes that a particular behavior is pre-
dicted from personal beliefs related to ones attitudes, 
perceptions of social influence, perceived self-efficacy 
in challenging situations, and intention [32]. A total of 
31 mechanisms of impact questions will be addressed: 
attitudes will be measured with 11 items, perceptions of 
social influence with 8 items, and intention with a sin-
gle item, which all can be rated on a 5-point Likert scale 
ranging from ‘totally disagree’ to ‘totally agree’. Self-effi-
cacy will be measured with 11 items that can be rated on 
a 5-point Likert scale, ranging from ‘no confidence’ to 
‘total confidence. Items are derived from previous work 
on beliefs of stimulation behavior, and previous applica-
tions of the Integrated Change Model [32, 52].

Contextual factors
External factors may act as a barrier or facilitating fac-
tor to the implementation of an intervention and its 
outcomes [50]. Understanding the context in which an 
intervention is implemented is important to interpret 
findings and generalize results beyond it. Therefore, a 
logbook will be kept on those factors acting as barriers 
or facilitators to the implementation and outcomes of the 
SELF-program. In addition, post-implementation focus 
group interviews with interventionists and trainers will 
discuss relevant contextual factors and suggestions for 
improving the SELF-program. Table 3 presents an over-
view of the data-collection of the process-evaluation.

Data analyses
Effect evaluation
Summary statistics of central tendency (mean, median) 
and dispersion (standard deviation, interquartile range) 
will be used for continuous variables, as appropriate, to 
describe the two groups, whereas categorical variables 
will be summarized by absolute count and relative per-
centages (%).

Effect evaluation will be conducted according to the 
intention-to-treat principle with mixed (multilevel) lin-
ear regression analyses to accommodate the hierarchical 
structure of the data: measurements are nested within 
individuals, which are nested within a ward. Both wards 
and subjects will constitute the random effects (three-
level models). Treatment, time and, their interaction, 
capturing treatment vs. control average differences over 

time, will make up the relevant fixed-effects, together 
with background characteristics that will be included in 
the model as covariates. Outcomes will be standardized 
to be interpreted as effect sizes (Cohen’s d). The regres-
sion coefficient of the treatment*time interaction in the 
mixed linear regression analysis can, therefore, be inter-
preted as Cohen’s d. To establish which factors are linked 
to (a possible) differential attrition between the groups, a 
logistic regression analysis with be conducted. SPSS for 
Windows, version 27 will be used for all statistical analy-
ses. The level of statistical significance will be set at 0.05 
(using two-tailed tests). In case of significant interac-
tions, subgroup analyses will be conducted to determine 
the differential effects. In case of unintended effects due 
to the intervention or due to the trial conduct, these will 
be reported accordingly.

Economic evaluation
The economic evaluation will evaluate the cost-effective-
ness of the SELF-program compared with care as usual 
over 6  months. The principal analysis will be the incre-
mental cost per quality adjusted life year gained from 
the societal perspective using the EQ-5D-5L to calcu-
late QALYs as recommended by the Dutch Healthcare 
Institute [45]. This will be calculated as the mean cost 
difference between the SELF-program and care as usual 
divided by the mean QALY difference to give the incre-
mental cost-effectiveness ratio (ICER). Use of QALYs as 
a generic health outcome measure allows policymak-
ers to compare cost-effectiveness results across differ-
ent sectors to guide resource allocation decisions. Unit 
costs will be taken from the Dutch Manual for Costing in 
Economic Evaluations [49] and other standard published 
sources. The cost of the SELF-program will also include 
the costs related to the external actor, who is hired to 
guide the role-play session.

Estimates for mean total costs and QALYs’ incremental 
between the SELF-program compared with care as usual 
over 6  months will be derived using regression analysis 
to control for differences in baseline utilities and costs, as 
well as relevant stratification variables. A secondary anal-
ysis will include the cost per point change in the primary 
outcome measure (GARS-4) gained of the SELF-program 
compared with care as usual over 6 months. Where nec-
essary, analyses will take into account clustering at the 
nursing home care level via random intercept models. 
Regression analysis will also be used in the secondary 
cost-effectiveness analysis to control for potential imbal-
ances in baseline GARS-4 values and stratification vari-
ables. To quantify uncertainty around cost-effectiveness 
results, non-parametric bootstrap methods will be used 
and 95% bias-corrected and accelerated bootstrap confi-
dence intervals will be calculated for the mean total cost 
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and QALY/GARS-4 incremental estimates. The boot-
strap replications will also be used to construct cost-
effectiveness planes and cost-effectiveness acceptability 
curves, from which the probability that SELF-program is 
cost-effective compared to care as usual at 6  months of 
the trial will be computed for a range of values of the will-
ingness to pay thresholds based on current recommenda-
tions [45].

In the event of considerable proportions of missing 
economic outcome data, the use of multiple imputation 
techniques will be explored to handle missingness. We 
will also subject the results to additional sensitivity analy-
ses. For example, we will explore the cost-effectiveness 
and cost-utility of SELF-program compared with care as 
usual based on: a health and social services cost-perspec-
tive (including only healthcare costs); the complete cases 
(participants with complete data for all outcomes).

Process‑evaluation
Both quantitative and qualitative methods will be used 
to analyze the data obtained from the process evalua-
tion. Quantitative data on reach, dose delivered, dose 
satisfaction and mechanisms of impact will be analyzed 
using descriptive and comparative statistics using SPSS 
software. Qualitative data obtained from the focus group 
interviews will be transcribed verbatim, anonymized and 
analyzed using Nvivo Software [53] using a predefined 
thematic coding scheme related to concepts addressed 
in the process. We aim to analyze the process evalua-
tion data prior to the effectiveness and cost-effectiveness 
outcomes in order to prevent biases in interpretations of 
results [50].

Discussion
The SELF-program is a nursing program based on 
the principles of Function Focused Care, and aims to 
improve activity stimulation behavior of nursing care 
professionals in long-term care services, and with that 
optimize levels of self-reliance in ADL in geriatric clients. 
The intended cluster-randomized trial in nursing home 
care described in this paper, aims to provide insight into 
the program’s effectiveness and cost-effectiveness, and 
is supplemented with a thorough process-evaluation to 
examine the program’s feasibility regarding implementa-
tion, its mechanisms of impact and contextual factors.

Recent reviews show that current FFC-based pro-
grams across various care settings show mixed effects 
on improving either care professionals’ FFC-enhancing 
behavior and clients’ engagement in physical and func-
tional activity [25, 54]. Based on suggestions from these 
reviews and synthesized findings from process evalu-
ations of the previously developed and tested Dutch 
FFC-based programs, several lessons and implications 

have been formulated to optimize future programs 
and develop an advanced generic FFC-program (SELF) 
accordingly [31]. In brief, these implications include: 
1) the development of a program applicable to a variety 
of care settings which allows for setting specific tailor-
ing, 2) addressing all FFC-components in conjunction, 
3) incorporating a comprehensive interactive educa-
tional component, 4) incorporating of an extended inte-
grated theory of behavior change, and 5) improvement of 
managerial support by ensuring sufficient time and staff 
resources.

A key principle of FFC-based programs is the holistic 
approach in changing nurses’ care and consequently cli-
ents’ activity behavior [24]. Although current Dutch pro-
grams are based on the principles of the FFC-philosophy 
or similar care concepts, not all aspects considered rel-
evant are addressed in conjunction. Multicomponent 
interventions are considered most promising in enhanc-
ing the functional abilities of clients [54], thereby building 
on a comprehensive and interactive educational compo-
nent as a core element to facilitate staff training [55]. To 
address the uniformity, which seems to be lacking given 
the wide variety of available interventions nationally and 
internationally, a generic function focused care program 
was developed to be applicable in long-term care. This 
generic nature does not imply the absence of setting-spe-
cific tailoring or tailoring to the needs of participants. In 
fact, a key implication addressed in the SELF-program is 
to tailor the content to the setting the program is to be 
carried out in, e.g. home care, or the knowledge level 
and willingness of participants to practice FFC within 
the framework of the developed generic approach [56]. 
Tailored and interactive educational strategies, including 
motivational and encouraging techniques, are considered 
promising interventions when aiming for geriatric clients 
to become more empowered [57]. This way, the demand 
for developing more uniform interventions is met – given 
FFC-programs respond to a topic that is relevant in all 
nursing care settings – as well as need to create greater 
cognitive processing in participants by the application of 
tailoring [58].

This study set up has several strengths. First, the SELF-
program has been developed within the cyclic frame-
work of the Medical Research Council, which addresses 
the systematic development, feasibility testing, evalua-
tion and implementation of complex interventions [50]. 
After the development of the SELF-program, taking into 
account lessons learned and implications gathered from 
process evaluations of previous Dutch FFC-based inter-
ventions, the SELF-program was feasibility tested in one 
nursing home ward. The SELF-program was considered 
feasible in practice and valuable adaptations have been 
applied prior to the onset of the intended CRT in nursing 
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home care. Another strength, and with that building on 
implications from previous work, is the incorporation of a 
more integrated theory of behavior change. More specifi-
cally, the SELF-program incorporates a thorough sequen-
tial dual behavior change process in which first attempts 
are made to change the behavior of nurses before they are 
enabled to improve client’s activity behavior. Although 
the FFC-philosophy includes behavior change determi-
nants as mechanisms to alter care professionals behavior, 
recent work questions whether addressing these determi-
nants is sufficient to bring about change. Consequently, 
it is advocated to include a broader spectrum of behav-
ior change determinants by using integrative behavior 
change models such as the one addressed in the SELF-
program [32]. In addition, we adhere to the suggestions 
addressed by Lee and colleagues and Verstraten and col-
leagues to conduct thorough evaluations of FFC-based 
programs and to use research methods aimed at pro-
ducing more rigorous burdens of proof [25, 54]. Limi-
tations of the study include the subjective approach of 
data-collection, i.e., using self-report questionnaires. 
However, objective measures such as researcher-based 
observations or videos taken from daily practice may 
interfere with the client’s and care professionals privacy, 
for example when examining stimulation behavior and 
self-reliance in care activities related to personal cleanli-
ness. In line, although it is common in healthcare to col-
lect data from clients with psychogeriatric complaints by 
their first responsible caregiver – given they have direct 
and frequent contact to the client in question – we have 
opted to collect data from all nursing home clients by 
their primary responsible caregiver. This implies that 
data from clients with somatic backgrounds will also be 
collected by their first caregiver, although they might be 
self-capable to provide the data. However, to address the 
uniformity of data-collection, and given somatic and psy-
chogeriatric complaints commonly co-occur in Dutch 
institutionalized care, this approach was considered most 
feasible. Last, the follow-up period chosen in the CRT is 
based on practical and financial considerations. However, 
regarding the outcomes assessment in geriatric clients, 
i.e., self-reliance in daily activities, it is debatable whether 
a follow-up period of 6 months is long enough to detect 
changes. Since the SELF-program assumes that primar-
ily a behavior change is required in care professionals, 
its translation into adequate changes in day-to-day care 
practice and subsequently client’s self-reliance may – if 
any – occur beyond this time period.

The SELF-program offers an advanced and holistic 
approach to improve activity stimulation behavior of 
nursing care professionals in long-term care services, 
and with that optimize levels of self-reliance in ADL in 
geriatric clients, for a variety of nursing care settings. The 

results of studies as described in the research protocol 
are expected to be available from end 2022 onwards. A 
similar trial is proposed for the home care nursing set-
ting to demonstrate the effect, cost-effectiveness and fea-
sibility of the SELF-program in another long-term care 
setting.
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