
Brinkhof et al. BMC Psychology          (2023) 11:223  
https://doi.org/10.1186/s40359-023-01259-3

STUDY PROTOCOL Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Psychology

Improving goal striving and resilience 
in older adults through a personalized 
metacognitive self-help intervention: a protocol 
paper
Lotte P. Brinkhof1,2,3*, K. Richard Ridderinkhof1,2,3, Jaap M. J. Murre1,2,3, Harm J. Krugers2,3,4 and Sanne de Wit1,2,3 

Abstract 

Background Successful aging is often linked to individual’s ability to demonstrate resilience: the maintenance 
or quick recovery of functional ability, well-being, and quality of life despite losses or adversity. A crucial element 
of resilience is behavioral adaptability, which refers to the adaptive changes in behavior in accordance with inter-
nal or external demands. Age-related degradation of executive functions can, however, lead to volition problems 
that compromise flexible adjustment of behavior. In contrast, the reliance on habitual control has been shown 
to remain relatively intact in later life and may therefore provide an expedient route to goal attainment among older 
adults. In the current study, we examine whether a metacognitive self-help intervention (MCSI), aimed at facilitating 
goal striving through the gradual automatization of efficient routines, could effectively support behavioral adaptabil-
ity in favor of resilience among older adults with and without (sub-clinical) mental health problems.

Methods This metacognitive strategy draws on principles from health and social psychology, as well as clinical 
psychology, and incorporates elements of established behavioral change and activation techniques from both fields. 
Additionally, the intervention will be tailored to personal needs and challenges, recognizing the significant diversity 
that exist among aging individuals.

Discussion Despite some challenges that may limit the generalizability of the results, our MCSI program offers 
a promising means to empower older adults with tools and strategies to take control of their goals and challenges. 
This can promote autonomy and independent functioning, and thereby contribute to adaptability and resilience 
in later life.

Trial registration Pre-registered, partly retrospectively. This study was pre-registered before the major part 
of the data was collected, created, and realized. Only a small part of the data of some participants (comprising 
the baseline and other pre-intervention measures), and the full dataset of the first few participants, was collected prior 
to registration, but it was not accessed yet. See: https:// osf. io/ 5b9xz
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Background
Resilience and behavioral adaptability as critical element
Older adults’ mental well-being and quality of life 
(QoL)  may be jeopardized by various age-related chal-
lenges and transitions (e.g., loss of spouse or functional 
abilities) if these are not adequately managed and con-
trolled [1, 2]. Accordingly, successful aging is often linked 
to an individual’s ability to demonstrate resilience: success-
ful adaptation in the face of challenges [3–7]. Resilience 
can be conceptualized as the maintenance and/or quick 
recovery of functional ability, (mental) well-being and QoL 
despite losses or adversity [1, 2, 8, 9], and has been consid-
ered a defense mechanism against mental health problems 
(but also [10–12] for their perspectives on resilience).

Although much emphasis is generally put on the 
importance of psychological adaptability (e.g., exhibit-
ing adaptive coping styles and self-management abilities, 
or having an optimistic and positive frame of mind; [9]), 
behavioral adaptability also constitutes a critical element 
of resilience. It refers to the adaptive changes in behav-
ior in accordance with internal or external demands [13, 
14]. In later life, the (impending) loss of a spouse or good 
friend may, for instance, require adjustments in daily 
life behaviors to increase opportunities for other social 
contacts to diminish or prevent feelings of loneliness. 
Similarly, to delay physical decline or to alleviate depres-
sive symptoms, older adults may scale up the number of 
hours spent on (physical) activities [15–18]. Age-related 
degradation of executive functions can, however, lead to 
volition problems that compromise flexible, goal-directed 
adjustment of behavior (e.g., failing to get started; [19–
24]). These may be exacerbated by mental health prob-
lems, including depression or apathy, which is defined 
as a quantitative reduction in goal-directed, non-routine 
behaviors due to as loss of effort/initiative, interest and/
or emotional reactivity [25–27]. In contrast, however, 
the reliance on efficient habitual control has been shown 
to remain relatively intact in later life [20, 28], and may 
therefore provide an expedient route to goal attainment 
among older adults [29].

In the current study, we examine whether a metacog-
nitive self-help intervention (MCSI), aimed at facilitat-
ing goal striving through the gradual automatization of 
efficient routines, could effectively support behavioral 
adaptability in favor of resilience among older adults with 
and without (sub-clinical) mental health problems. This 
MCSI is based on insights from health & social psychol-
ogy and clinical psychology and adopts an integrated 
approach by combining components of existing behavio-
ral change/activation interventions from both fields. The 
idea is that individuals learn a strategy that can help them 
to set and strive for self-identified goals. To accommo-
date for the large individual differences that exist among 

aging individuals, a personalized framework is used to 
tailor the intervention to personal needs and challenges.

Improving behavioral adaptability through habit 
formation
When a specific action is consistently performed in 
response to a situational cue, an associative link between 
the situation and that action (i.e., stimulus–response link) 
is formed [30]. This process is known as habit formation 
and enables individuals to automate behaviors without 
the need for conscious planning. Habit formation as a 
potential mechanism to foster behavioral adaptability has 
received widespread attention, particularly for samples 
with volition problems [31]. A particularly prevalent voli-
tion problem among older individuals pertains to action 
initiation [32]. It has been hypothesized that this is due to 
the stability of older adults’ lives and the regularity with 
which they encounter situational cues, making it harder 
to initiate an intended change [32, 33]. For instance, 
increasing exercise behavior in daily life likely requires 
one to adjust some deep-seated routines (e.g., taking 
the stairs, rather than the elevator; after lunch going for 
a walk first, instead of putting on the TV immediately). 
Therefore, it may be particularly challenging for older 
adults to initiate new target behaviors that compete with 
existing habits. On the other hand, once the target behav-
ior has been initiated, the stability of older adults’ lives 
may help to automatize and maintain this new behavior 
[32].

A useful strategy to overcome difficulties with action 
initiation and facilitate automatized goal striving is by 
forming so-called ‘implementation intentions’ (IIs; [21]): 
if–then plans that specify a behavior to be performed 
in response to an anticipated cue (‘If situation Y arises, 
then I will initiate behavior X’; [34, 35]). Such plans are 
thought to operate by heightening the cognitive acces-
sibility of a situation cue (or opportunity to act) and by 
forging a mental association with a desired behavior, such 
that this is automatically elicited when the situation is 
subsequently encountered [34–37]. For instance, after 
formulating the following plan: “If I enter my building, 
then I will take the stairs to my floor”, entering the build-
ing becomes a trigger for walking up the stairs, and one 
does not have to deliberate about when or how to act. 
This increases the likelihood of consistent repetition [21, 
38], and thereby facilitates habit formation [39, 40].

IIs have been widely applied in health psychology, and 
have been shown to facilitate goal attainment among the 
general population, as well as specific subgroups [21]. 
Interestingly, IIs are considered to be particularly helpful 
for individuals whose self-regulatory skills are compro-
mised [21], thereby serving as a compensatory strategy 
for those in strongest need of assistance. This has been 
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supported by a number of studies showing that IIs can 
help to overcome ego-depletion [41], and promote goal 
attainment among those suffering brain damage or drug 
addiction [42, 43], as well as improve prospective mem-
ory performance among those with low executive func-
tioning [44, 45] or fluid mechanics (i.e., those cognitive 
functions that tend to decline with age; [46]). Accord-
ingly, IIs have been suggested as a means to compen-
sate for age-related decline in prospective memory [47]. 
Indeed, several studies have already provided promising 
results among older adults [48–51], showing that IIs can 
foster new sets of actions in favor of resilience in later life 
(e.g., improve physical activity; [51]).

Using implementation intentions to support mental health
Another group that may particularly benefit from IIs 
and automatization of adaptive behaviors are those with 
underlying mental health problems. Previous research 
has emphasized how mental health problems may exac-
erbate goal striving challenges (e.g., see [27, 52, 53]). This 
may be especially the case in many aging individuals, who 
already experience a natural degradation of their (goal-
directed) self-regulatory processes. This is a critical issue, 
as goal striving and adaptive behavior change (e.g., engag-
ing in social/physical activities) can effectively break or 
even reverse the downward spiral to mental health prob-
lems that is most prevalent among older adults (e.g., apa-
thy, depression, loneliness; [16, 17, 52, 54–59]).

In clinical practice, promoting adaptive routines is part 
of behavioral activation treatment, which is built on the 
premise that engaging in behaviors that connect people 
to sources of positive reinforcement can improve mental 
health (e.g., alleviating depressive symptoms, increasing 
social connectedness; [16, 17, 58]; based on Lewinsohn’s 
theory of depression [60]). Specifically, behavioral acti-
vation encourages individuals to engage in pleasurable, 
mood-independent, pre-planned activities, and there-
fore overlaps largely with our primary goal of using IIs 
to support behavioral adaptability in favor of resilience. 
Behavioral activation is often incorporated in cognitive 
behavioral treatment (e.g., Beck’s Cognitive Therapy; 
[61]), and may be an important driving force behind its 
efficacy [62, 63].

A critical element of behavioral activation treatment 
is monitoring of daily activities and mood, followed by 
identifying adaptive behaviors that could restore an ade-
quate schedule of positive reinforcement (e.g., calling 
daughter; going for a walk every day; see [16] for manual). 
Such a personalized (reward-driven) framework may also 
provide a useful tool for improving the efficiency of IIs, 
especially when applied more broadly, in a metacogni-
tive way. Reversely, IIs have also been suggested to boost 
behavioral activation by stimulating the actual execution 

of the personally identified activities [53]. That is, while 
behavioral activation treatment encourages to include 
the identified activities in their daily schedule (e.g., ‘at 9 
a.m. on Monday’), they are not instructed to link this to a 
specific situation, pre-existing routine or other consistent 
opportunity to act (e.g., ‘If I have finished my breakfast’; 
[53, 64]; and also see [16]), which may result in lower 
than desired enactment. Hence, by incorporating these 
behavioral activation principles (i.e., monitoring of daily 
activities and mood, and encouragement of engagement 
in rewarding, personally relevant activities that match 
with intrinsic values) into an II intervention, the forma-
tion of persistent habits may be accelerated and behav-
ioral adaptability in favor of resilience, and consequently 
better mental well-being, QoL and mental health, may be 
more effectively supported in the older population.

Importantly, IIs have been found to be effective among 
clinical populations. In previous studies, IIs were either 
targeted at reducing behaviors that were part of the 
symptomatology (e.g., [65, 66]) or, most commonly, 
focusing on improving adaptive behaviors that could 
accelerate recovery and treatment of symptoms (e.g., 
psychotherapy attendance, increasing social/physical 
activities, relaxation under stressful circumstances; [53, 
67–70], as well as the prevent relapse (e.g., [71, 72]). A 
meta-analysis of Toli and colleagues [27] demonstrated 
that IIs effectively support goal attainment among clinical 
samples, with the effect size being larger than has been 
found for non-clinical populations [21]. Interestingly, 
IIs have been suggested to be particularly beneficial for 
mental disorders that are characterized by low levels of 
executive functioning [63], lending support for the idea 
that older adults with (sub-clinical) mental health prob-
lems may also be a subgroup that can largely benefit from 
IIs. Yet, how mental health problems at an advanced age 
influence the effectiveness of IIs has not been established.

Strategic planning of adaptive behaviors
The formulation of a personalized II involves multiple 
steps. Firstly, as IIs are only effective when underpinned 
by strong intentions to change behavior [34–36], one 
should define a clear goal intention (GI; e.g., ‘My goal is 
to engage in more social/physical activities’) that aligns 
with the motivation to do so (‘I want to engage in more 
social/physical activities’). Importantly, this GI should 
be somewhat challenging, as forming IIs does not pro-
vide additional benefit when the goal is relatively easy 
to achieve [73], or is performed frequently already [74]. 
Secondly, one should decide what goal-directed behavior 
would be appropriate to achieve the goal. This behavior 
should be realistic, concrete and not overly complicated 
(e.g., ‘walking for at least 15 min on a daily basis’, or ‘going 
to a local community center’). This overlaps with the 
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SMART criteria for goal setting in the context of cogni-
tive behavioral therapy (specific, measurable, achiev-
able, relevant and time-bound; [75]). Thirdly, this action 
should be linked to a specific cue that provides a good 
opportunity to act on the behavior. Selecting an appro-
priate cue for the if-portion entails deciding which of the 
many possible (consistent) opportunities is most useful 
and effective to achieve one’s goal. It has been recom-
mended to select an event-based cue (i.e., situational), 
rather than a time-based cue (e.g.,’after breakfast’ instead 
of ’at 9 am’) as these are more salient and do not involve 
active monitoring of the time of day and thus reduce 
the likelihood of missing the critical situation, especially 
among older adults [76]. The likelihood of cue encounter 
and plan enactment may also be enhanced by choosing a 
cue that takes place on a daily, rather than weekly, basis 
(e.g., after breakfast, after lunch, after dinner; [51]).

Metacognitive use of implementation intentions 
in the older population
Typically, in previous studies, participants were guided 
through the II formulation process, after which they were 
encouraged to work with a specific plan for a number of 
weeks to test its effectiveness. In this way, one may learn 
how to form an II to strive for one specific goal. How-
ever, to promote resilience and independent functioning 
in older age, it is critical that older adults can use this 
self-regulation strategy independently, as a metacogni-
tive (self-help) intervention (MCSI), to set and strive for 
any self-identified goal and thereby tackle a multitude 
of challenges in different domains [77–79]. This neces-
sitates a multi-pronged approach, in which individuals 
are encouraged to monitor opportunities for behavioral 
change in their daily life, and supported in forming effec-
tive IIs. In addition, the wide application of IIs to every-
day life behaviors likely requires a certain extent of plan 
evaluation in terms of its effectiveness. That is, while a 
plan may be effective at the start, circumstances or per-
sonal needs may change over time, such that it could lose 
its feasibility and effectivity. For instance, the situational 
cue may no longer provide a good opportunity to act 
(e.g., not very consistent, easily missed). Alternatively, 
the goal-directed behavior may become excessively costly 
or impossible to carry out, or no longer align with one’s 
intention, such that encountering the situational cue will 
probably not elicit the desired response [36]. The con-
creteness and consequently inflexibility that is inherently 
linked to implementation intentions may then even pro-
vide a disadvantage, rendering individuals less inclined 
to adjust their behavior when the situation calls for this 
[80, 81]. By encouraging individuals to evaluate their pro-
gress, reflect upon their plan to determine whether it is 
still relevant, and formulate a new, more suitable plan 

when necessary, both the effectiveness and wide appli-
cability of IIs can be enhanced [78, 82]. Importantly, it is 
expected to increase the volitional nature of their plans 
and the experienced autonomy [74, 83].

To prompt and support individuals to use monitoring, 
planning and plan evaluation principles both during and 
after the intervention period, a comprehensive and logi-
cally structured manual is provided as part of the MCSI. 
This manual emphasizes the importance of being able to 
adequately adjust one’s behavior to internal and external 
demands in later life, and includes a detailed description 
on how IIs can provide an easy tool to accomplish this. 
In addition, it explains how monitoring of new oppor-
tunities for behavioral change is integrated in the inter-
vention (i.e., by answering daily questions about one’s 
satisfaction with several lifestyle domains, mood and 
experienced daily events), and describes the most rel-
evant questions one can ask oneself to carefully evaluate 
the effectiveness and usefulness of their II.

Current scope: early intervention for non‑clinical 
and sub‑clinical samples
The potential of using II as a key element of a MCSI has 
been suggested in previous literature [78, 84, 85]. Yet, it 
remains to be established whether it supports behavio-
ral adaptability (as critical element of resilience) among 
older adults. As this intervention is intended to support 
self-management of daily life behaviors that support 
functional ability, well-being and QoL, it may provide a 
promising tool for the prevention or alleviation of emerg-
ing mental health problems. Early treatment of symptoms 
of depression or loneliness can potentially prevent their 
escalation [55, 86–88]. Importantly, it may also reduce 
the need for intensive therapy among clinical samples, 
which usually involves professional clinical supervision. 
In this way, an effective MCSI may help to alleviate pres-
sure on existing systems of care ([89]; also see [90]) and 
provide an efficient route towards better public health.

In the current study, we focus on non-clinical and 
sub-clinical older adults, who do not (yet) require help 
of a trained clinician, to examine the potential of the 
metacognitive (IIs) self-help intervention as an early 
intervention.

Current study: aims
In the current study, we train older adults to use our 
MCSI to facilitate striving of a pre-determined goal 
(i.e., walking for at least 15  min on a daily basis; train-
ing phase), after which they are prompted to deploy 
the same strategy for another (personal) everyday life 
challenge (test phase). In this way, we intend to coach 
older adults in how to manage current, as well as future 
demands and challenges that may cross their path by 
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tailoring this strategy to their personal goals and obsta-
cles. The intervention combines several behavior change 
principles, from social & health psychology [35] and 
clinical practice, focusing on some of the techniques that 
are described in the behavioral activation treatment for 
depression manual of Lejuez and colleagues [16] (also 
see [58] for modification example). We strive for a short, 
but comprehensive and effective intervention with IIs as 
the central ingredient, inspired by elements of behavio-
ral activation. In some cases, these elements have a more 
general character, since we do not focus on depression 
specifically, but on mental well-being, QoL and allevia-
tion of mental health problems in general. The effective-
ness of the intervention will be assessed by comparing an 
experimental metacognitive strategy group with a group 
that solely formulates a goal intention to support goal 
enactment (i.e., the control group; see Fig. 1).

The central aim of this study is to test the effective-
ness of the MCSI and determine whether it can indeed 
effectively support goal striving in favor of resilience 
among older adults. To this end, we examine whether 

the MCSI can effectively support behavioral adaptability 
(aim 1a) and whether mental well-being, QoL are thereby 
improved, and mental health problems reduced (aim 1b). 
Thus, we evaluate one’s level of resilience by looking at 
several outcome variables, referred to as outcome based 
resilience [2, 91, 92]. We assume that those who are more 
equipped to adjust their behavior in accordance to per-
sonal goals and challenges, are more resilient, and thus 
report more favorable levels of these outcome variables. 
Aim 1a will be established by evaluating changes in both 
phase-dependent (e.g., training or test) and phase-inde-
pendent variables. Phase dependent variables include the 
frequency of the target behavior, temporal regularity of 
the performance and the perceived automaticity, whereas 
phase independent variables comprise self-efficacy (i.e., 
the belief that one can successfully execute the behaviors 
required to produce an outcome; [93]), self-management 
ability, the tendency to engage in if–then planning and 
lifestyle satisfaction [94, 95]. We hypothesize that indi-
viduals in the strategy group will show a higher (and 
more consistent) frequency of behavior, as well as better 

Baseline Session 1 Training

Session 2 Test Session 3

+ Goal setting
+ Planning

yad 1shtnom 21 - 1 3 weeks

+ Monitoring and reflection there upon 
    Including: Lifestyle Monitor
+ Selection new action: goal setting
+ Planning (independently) 

+ Goal enactment: take photo with app/send WhatsApp message
+ Monitoring (daily questionnaire)
+ Plan evaluation (weekly, independently)

1 day 3 weeks

Strategy group only
Both

+ Goal enactment: take photo with app/send WhatsApp message
+ Monitoring (daily questionnaire)
+ Plan evaluation (weekly questionnaire)

Control groupControl groupStrategy groupStrategy groupA.

B.

Fig. 1 Experimental design. The key elements of the study are shown in the top diagrams, with the experimental metacognitive strategy 
and control group in the left and right panel, respectively. When these key elements are included within the program, is shown in the bottom 
section
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improvement in perceived automaticity during both the 
training and test phase. Moreover, self-efficacy, self-
management ability, the tendency to engage in if–then 
planning and lifestyle satisfaction are expected to show a 
larger improvement for this group.

Aim 1b will be determined by examining the direct 
impact of the intervention on mental well-being and 
QoL, and several outcome variables that tap onto differ-
ent kinds of mental health problems, including depressive 
symptomatology, loneliness, and apathy. We expect that 
the strategy group will show more beneficial effects of the 
intervention (after the test phase) than the control group, 
as reflected in a larger reduction in depressive symp-
tomatology, loneliness, and apathy, and a greater increase 
in mental well-being and QoL. In addition, we will also 
quantify the extent to which the behavioral adaptability 
variables (except for regularity) act as intermediate vari-
ables and therefore explain the potential change in men-
tal well-being, QoL and mental health outcomes. These 
phase-dependent behavioral adaptability variables either 
reflect competencies or inclinations that are associated 
with higher self-sustainability and adaptability (self-
efficacy, self-management ability, and if–then planning) 
or imply success experiences (lifestyle satisfaction, per-
formance of behavior and perceived automaticity). We 
hypothesize that frequency, perceived automaticity, and 
all phase- independent variables mediate the effects on 
the health outcome variables. Altogether, this allows us 
to identify the mechanisms that putatively underlie the 
intervention effects on mental well-being, QoL and men-
tal health problems, and it can help us to determine ways 
to further improve the intervention, especially when 
mediating variables are not affected.

In addition, we will examine whether mental health 
problems (assessed prior to the intervention) moderate 
the effectiveness of the MCSI (Aim 2). A previous meta-
analysis suggest that the effects of IIs are larger for those 
with underlying mental health problems than for non-
clinical samples [21, 27]. We will for the first time directly 
assess the modulating effect of underlying mental health 
problems on the effectiveness of IIs, in combination with 
other behavior change components. Because of the scar-
city of previous research, we will assess the role of under-
lying mental health problems in an exploratory fashion, 
without strong a priori hypotheses.

We also aim to shed light on the extent to which a cer-
tain level of cognitive functioning may be necessary for 
the effectiveness of this MCSI (Aim 3). Indeed, as elabo-
rated previously, IIs are generally considered to be par-
ticularly helpful for individuals whose self-regulatory 
skills are compromised [21]. Nonetheless, a certain level 
of cognitive resources may also be necessary to effectively 
deploy IIs, especially when applied in a metacognitive 

way. Evidence for this comes from a study of Burkard and 
colleagues [96], who showed that IIs were only efficient 
among older individuals with relatively high working 
memory capacity. This could explain why some studies 
have found beneficial II effects for the young-old, but not 
the old-old (e.g., [97]). This suggests that when cognitive 
resources are extensively compromised, this may form a 
boundary condition for the effectiveness of the metacog-
nitive use of IIs. In the current study, we will address this 
matter by evaluating the relation between working mem-
ory capacity and the effectiveness of the MCSI, where we 
test two competing hypotheses: (1) that the MCSI will 
be more effective at facilitating behavioral adaptability 
in favor of resilience (as reflected in better QoL, mental 
well-being/health) for those with high working memory 
capacity, in line with the position that (some level of ) 
working memory is essential for such a self-help strat-
egy to be effective, and (2) that this MCSI will be more 
effective for those low in working memory capacity, in 
line with the contention that such a self-help strategy can 
serve as a compensatory strategy for those with low.

Additional aims
By teaching individuals how to effectively use the MCSI 
to manage demands and challenges that cross their path 
(i.e., supporting behavioral adaptability as critical ele-
ment of resilience), they may also develop a general 
buffer against stressful events or perturbations, thereby 
fostering resilience to daily stressors (i.e., tapping onto 
the psychological adatability element of resilience). 
Firstly, once healthy and efficient routines are formed, 
these behaviors will be relatively insensitive to stress [29, 
98], thereby maintaining the provisions for good men-
tal well-being/health in the face of adversity, even when 
self-control processes might be compromised. Secondly, 
if individuals feel more in control of their behavior and 
experience elevated levels of self-efficacy, they may 
more easily adapt to (or even prevent) such events, also 
promoting good mental well-being/health. To this end, 
we will also examine whether mastering the MCSI may 
alleviate the effects that daily stressors/hassles on psy-
chological distress and daily mood. Daily stressors refer 
to experiences and conditions of daily living that are 
appraised as salient, harmful or threatening to an indi-
vidual’s well-being” [99]. One’s level of psychological 
distress refers to a state of emotional and psychological 
discomfort or disturbance that is characterized by non-
specific symptoms of anxiety and depression, which can 
persist for a longer period of time; daily mood pertains to 
the transient emotional states or feelings that individuals 
experience on a day-to-day basis.. We hypothesize that 
the MCSI will indeed alleviate the effects that stressors/
hassles can have on individuals’ psychological distress 
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and daily mood. To better interpret potential changes in 
one’s ability to deal with such stressors/hassles, we will 
also consider the impact of one’s baseline resilience level 
(i.e., how well one was dealing with stressors prior to the 
intervention) and scores on two psychological appraisal 
style constructs. When encountering a stressor, several 
thoughts and thinking processes can occur [92, 100], and 
these likely have a great impact on how well individuals 
may be able to show resilience against daily stressors/
hassles. We expect that more positive thinking processes 
(PASSp, process focused) and thoughts (PASSc, content 
focused) are associated with better stressor-coping.

Methods/Design
Sample characteristics
Participants are recruited in diverse ways, resulting in 
three types of participants.

• Type A. All participants of 65  years or older that 
completed the main inventory of a larger project on 
successful aging and resilience [101], and indicated 
that their personal data could be stored to be invited 
for follow-up studies, were invited to fill out an addi-
tional set of questionnaires several months later (i.e., 
follow-up study). A number of these questions also 
comprise some crucial (baseline) measures of the 
current study. All participants that completed the fol-
low-up study are invited to participate in the current 
study and are considered ‘type A’ participants if they 
enrolled in the current study within 12 months after 
completing the follow-up survey.

• Type B. All participants of 65 years or older that are 
not yet part of the overarching projects’ participants 
pool, but are interested to participate in both the 
main inventory and the current, can also participate. 
If so, participants are instructed to enroll in the over-
arching project by completing the main inventory, 
after which they can express their interest in partici-
pating in the current study as well. All participants 
that enroll in the current study within 30 days after 
completing the main inventory will be ‘type B’ par-
ticipants.

• Type C. In case participants do not enroll in the cur-
rent within 30 days after completing the main inven-
tory, and/or completed the follow-up questionnaire 
more than 12  months ago, participants are consid-
ered ‘type C’ participants.

In all cases, we indicate to participants that we are look-
ing for people who are motivated to learn a new strategy 
to change their behavior in accordance with personal 
goals. To rule out a possible influence of completing the 
baseline measurements at varying times and the presence 

of different other questions alongside those used in the 
current study for participants categorized as type A and 
B, we will conduct an exploratory ANOVA and statisti-
cally compare scores on all baseline questionnaires and 
scales. Initially, having an Android mobile phone was an 
important inclusion criterion, since participants have to 
download a mobile application that is only available at 
Android devices (see our pre-registration). After submit-
ting this pre-registration, and collecting data of some of 
the participants, we found a solution for iPhone users 
(see Methods for more details). From that point onwards, 
iPhone users that have previously indicated to be inter-
ested, are also invited to participate. All participants 
need to provide informed consent for the collection and 
use of their data during the current study, as well as the 
use of data provided in previous parts of the overarching 
study (i.e., main inventory and follow-up study for type A 
participants).

Sample size
G*Power was used to perform an priori power analyses to 
establish the sample size needed to obtain a power (1 – β) 
of 0.8, with α = 0.05 and effect size f = 0.25 (medium) for 
a mixed ANOVA, the statistical test used to analyze the 
patterns of change in behavioral frequency and perceived 
automaticity (part of aim 1a). The minimum required 
sample size (of all analyses) was N = 98, suggesting a 
minimum of n = 49 is needed per intervention group. 
Therefore, our target sample is 100 participants, which 
represents a feasible number of participants to recruit 
and test (note that much more participants would be 
unfeasible considering several practical issues, e.g., costs 
and investment). Assuming that not all will complete 
the entire intervention, we expect we need to recruit 
a slightly higher number of participants – up until we 
reach a total of 100 (50 strategy group, 50 control group 
– stopping rule).

Importantly, some of the questions we aim to answer 
require path-analyses approaches. Such statistical proce-
dures generally require much larger sample sizes, limit-
ing our possibilities of obtaining enough statistical power 
to evaluate very complex models. For that reason, we will 
use a two-step approach for our complex analyses. In the 
first step, only two mediators will be included, of which 
the results will be interpreted in a confirmative fashion. 
The other mediators of interest will be added in a second 
step. Results of this complete and more complex model 
will be interpreted in an exploratory fashion. This allows 
us to infer null hypotheses for negative results for the 
variables included in the first step, but also to test other 
mechanism that may explain intervention effects that 
we believe can still have scientific merit, even though 
our model may not meet conventional requirements 
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for statistical power (see Analyses for more details on 
the specific variables). A Monte Carlo power analysis 
for indirect effects revealed that a two parallel media-
tion model, with N = 100 and underlying relationships of 
r = 0.40 (except X ~ Y, r = 0.20), should result in a power 
of approximately 0.81 to 0.83.1

Procedure
The intervention consists of multiple elements (Fig.  1.), 
divided over several sessions (Fig.  2.). Each of these 
sessions is build-up differently and includes several 

questionnaires that have to be completed by the partici-
pants. Importantly, all sessions are individual, allowing 
for the personalization of the intervention.

Baseline
Weeks to months prior to session 1, type A participants’ 
inclination to engage in if–then planning was assessed. 
In addition, some personality trait-like constructs were 
examined, including conscientiousness, lifestyle regular-
ity, prospective memory ability, as well as the use of inter-
nal and external PM strategies to remember intentions. 
Days to weeks prior to session, type B participants’ men-
tal well-being, QoL, loneliness, self-management ability 
and self-efficacy is assessed. Hence, these measures are 

Baseline A Session 1 Training

Session 2 Test Session 3

TYPE A participants:
+ Inclination to engage in if-then planning: ITPS (1)
+ Concientiousness: NEO-FFI-Consc
+ Lifestyle regularity: SRM-5 adapted
+ Prospective memory: MPMI-s

Before start of session:
+ Mental well-being: WEMWBS (1) - not B
+ Quality of life: WHOQOL-OLD (1) - not B
+ Loneliness: LS (1) - not B
+ Depression: GDS-15 (1)
+ Apathy: AES-S (1) 
+ Psychological distress: K10 (1) 
+ Rate prior major life events (1)
+ Daily hassle exposure (1)
+ Lifestyle satisfaction: LSQ (1)
+ Self-efficacy: GSES (1) - not B
+ Self-management ability: SMAS-18 (1) - not B
+ Positive Appraisal Style: PASSc & PASSp
+ Working Memory: O-SPAN
+ Inclination to engage in if-then planning: ITPS (1) - not A
+ Concientiousness: NEO-FFI-Consc - not A
+ Lifestyle regularity: SRM-5 adapted - not A
+ Prospective memory: MPMI-s - not A

After goal setting/planning
+ Current walking behavior and satisfaction
+ Goal motivation (incl. intention; 1), self-efficacy 
   and expected reward walking
+ Secondary goal (1)

yad 1shtnom 21 - 1

Daily
+ Lifestyle satisfaction: LSQ-short (1 - 21)
+ Subjective well-being (1 - 21)
    - Affective component: Multidimensional Mood
      Questionnaire
    - Cognitive component: Life satisfaction
+ Daily hassles and uplifts exposure (1 - 21)
+ New major life events exposure (1 - 21)
+ Tipping point: Tipping Point Index (1 - 21)

Weekly (day 1*, 7, 14, and 21)
+ Photo/WhatsApp message forgotten (1 - 21)
+ Perceived automaticity walking : SRBAI (1 - 4)
+ Goal intention, attitude, experienced reward
   walking (2 - 5)
+ Perceived plan effectiveness walking (1 - 4)
+ Rate prior and new major life events (2 - 4)*
+ Psychological distress: K10 (2 - 4)*
+ Daily hassle exposure (2 - 4)*

3 weeks

Before goal setting/planning
+ Lifestyle satisfaction: LSQ (2)
+ Walking if not home
+ Secondary goal (2)
+ Future of daily walking
+ Habit experience
+ Experiences with daily questionnaire

After goal setting/planning
+ Current chosen behavior and satisfaction
+ Goal motivation (incl. intention; 1), self-efficacy 
   and expected reward walking
+ Secondary goal (1)

Daily
+ Lifestyle satisfaction: LSQ-short (1 - 21)
+ Subjective well-being (1 - 21)
    - Affective component: Multidimensional Mood Questionnaire
    - Cognitive component: Life satisfaction
+ Daily hassles and uplifts exposure (1 - 21)
+ New major life events exposure (1 - 21)
+ Tipping point: Tipping Point Index (1 - 21)

Weekly (day 1*, 7, 14, and 21)
+ Photo/WhatsApp message forgotten (1 - 21)
+ Perceived automaticity walking : SRBAI (1 - 4)
+ Goal intention, attitude, experienced reward walking (2 - 5)
+ Perceived plan effectiveness walking (1 - 4)
+ Rate prior and new major life events (2 - 4)*
+ Psychological distress: K6 (2 - 4)*
+ Daily hassle exposure (2 - 4)*

+ Mental well-being: WEMWBS (2)
+ Quality of life: WHOQOL-OLD (2)
+ Depression: GDS-15 (2)
+ Loneliness: LS (2)
+ Apathy: AES-S (2)
+ Inclination to engage in if-then planning: ITPS (2)
+ Lifestyle satisfaction: LSQ (3)
+ Self-efficacy: GSES (2)
+ Self-management ability: SMAS-18 (2)

+ Chosen behavior if not home
+ Secondary goal (2)
+ Future of chosen behavior
+ Habit experience
+ Spontaneous planning
+ Current walking behavior
+ Experiences and future use

*Not included on day 1

1 day 3 weeks

Strategy group only
Control group only
Both

1 - 30 days
Baseline B

TYPE B participants:
+ Mental well-being: WEMWBS (1) 
+ Quality of life: WHOQOL-OLD (1) 
+ Loneliness: LS (1)
+ Self-management ability: SMAS-18 (1)
+ Self-efficacy: GSES (1)

Baseline C

TYPE C participants:
X

Fig. 2 Overview of questionnaires prior and during sessions/phases of the study. Numbers in parentheses correspond to their respective 
assessment instance, starting from (1) for the first time, (2) to the second time, etc. Details on the materials can be found in Supplement A. Some 
important concepts that have not been elaborated on in the main text are, however, clarified here. Photo/WhatsApp message forgotten: in case 
participants forget to take a picture/send a WhatsApp message before/while performing their target behavior, they can provide the date(s) 
manually at the end of each week, such that the frequency measure can be adapted. To ensure that we will observe participants’ natural adherence 
without the influence of daily reminders, we refrain from asking participants whether they have taken a photo/send a WhatsApp message on a daily 
basis. Habit experience refers to the extent to which the act of walking/performing the chosen behavior on a daily basis is considered to be a habit 
by the participants, as indicated on a scale ranging from ‘not at all’ to ‘very strongly’. Secondary goal refers to a subordinate goal that individuals may 
have when their goal/plan entails inhibiting an old habit by replacing it with something positive/good. For instance, a person may want to reduce 
her snacking behavior (secondary goal) by eating an apple after dinner (primary goal), rather than crisps

1 To illustrate, a three parallel mediation model with similar settings 
resulted in an estimated power of 0.64 to 0.67.
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not included in the questionnaires that have to be com-
pleted prior to session 1 for this subgroup of participants 
specifically. Finally, for type C participants, no previous 
data is used and considered as baseline measure, and all 
relevant measures are therefore added to the pre-session 
1 questionnaire.

Assignment to groups
Participants are equally divided (in alternating order 
based on registration) over two groups: a metacogni-
tive strategy group and an active control group that only 
formulated a goal intention. Individuals assigned to the 
strategy group receive a manual, comprising all relevant 
information and steps of the intervention, several days 
before session 1.

Session 1 (1.5 – 2 h)
The first session takes place online (via Microsoft Teams). 
All participants (A, B, C) are instructed to complete a 
list of questionnaires prior to session 1, with the type of 
questions included depending on the type of participant 
(see Fig. 2 and the Baseline section above).

Part 1: Neuropsychological test Participants complete 
several neuropsychological tests, including the Matrix 
reasoning subtest of the WAIS-IV [102] and the Dutch 
Reasoning Ability Test (Nederlandse Leesvaardigheidst-
est voor Volwassenen; [103]) to assess fluid and crys-
tallized intelligence, respectively. Working memory is 
assessed using a short version of the Operation Span 
task.

Part 2: Psychoeducation, motivational intervention, 
goal-setting and planning Participants receive informa-
tion regarding the role of adaptive lifestyle behaviors in 
relation to mental health and well-being and are provided 
with the intervention rationale: learning a new strategy to 
promote behavior change in favor of a beneficial lifestyle 
and good mental health. The strategy group additionally 
undergoes psychoeducation (see Fig.  1) on the role and 
utility of habit formation in supporting behavior change.

Subsequently, all participants are given a motivational 
intervention (Fig.  1), comprising persuasive informa-
tion about the benefit of exercise, and walking specifi-
cally (e.g., increase cardiovascular fitness, strengthen 
bones, reduce excess body fat, boost muscle power and 
endurance, and reduce risks of developing conditions 
such as heart disease, type 2 diabetes, and osteoporo-
sis). Importantly, it is emphasized that physical activity 
does not have to be vigorous or done for long periods in 
order to experience (physical) health benefits, and that 
we expected them to walk for a minimum of 15 min on a 

daily basis for three weeks, starting on the day after this 
session. Participants are encouraged to think about why 
this study is personally relevant to them and what moti-
vated them to sign up. In addition, the strategy group 
undergoes psychoeducation (Fig. 1) on how (and why) IIs 
can help to improve behavior change.

With the help of the test leader, all participants rehearse 
a goal intention to support their walking behavior (Fig. 1: 
goal-setting). This goal intention is always ‘I will walk for 
at least 15 min on a daily basis!’. After that, participants 
sign a behavioral contract outlining the intention to stick 
to that goal. This technique is used by health and clinical 
professionals to commit individuals to making beneficial 
lifestyle changes [104, 105].

The strategy group also formulates a personalized II (‘If 
[cue], then I will go outside and walk for at least 15 min.’; 
Fig.  1: planning). Participants are assisted in finding an 
appropriate event-based cue that occurs on a daily basis 
(e.g., ‘If I have finished my breakfast, then..’), by letting 
them describe their behaviors and actions on a typical 
day and identify those routines that were most consist-
ently performed and therefore provide a good opportu-
nity to act. Once an appropriate cue is identified, the par-
ticipants are asked to visualize the complete procedure of 
this event occurring: putting on one’s shoes, going out-
side, taking a picture, starting walking, and continuing 
this for at least 15 min. Additionally, they are instructed 
to consider whether they foresee any obstacles to using 
the selected cue as initiation point [106–108]. Next, they 
are informed about the relevance of monitoring and eval-
uating their plan along the way and are instructed that it 
is possible to change their if-plan during these evaluation 
moments.

Finally, all participants are instructed what is expected 
from them during the subsequent three weeks (i.e., 
Training phase), with weekly and daily assignments.

Part 3: Daily lifestyle monitor (strategy group only) For 
individuals from the strategy group, one of the daily 
assignments is to rate their satisfaction with their lifestyle 
using the Lifestyle Monitor. This instrument provides a 
means to determine the right course for a healthy lifestyle 
by allowing individuals to map their satisfaction (0 – 10) 
with six different lifestyle categories (i.e., Exercise, Sleep, 
Nutrition, and Focus & relaxation, Social, Meaning/Pur-
pose) in a two-dimensional hexagon-shaped space. The 
categories are divided over two classes, with the former 
three corresponding to ‘health’ and the latter three falling 
under ‘socio-emotional’. This instrument is introduced 
to the participants by letting them rate their lifestyle 



Page 10 of 23Brinkhof et al. BMC Psychology          (2023) 11:223 

satisfaction for these categories mapped onto this hexa-
gon. Participants are instructed how this Lifestyle Moni-
tor will be used throughout the training phase (in daily 
questionnaire; see Supplement A), and thereafter (during 
the second session) to observe potential changes.

Part 4: Questionnaires concerning the training phase and 
goal. Finally, we assessed participants’ current walk-
ing behavior and satisfaction, as well as their motivation, 
self-efficacy, and expected reward for walking for at least 
15 min for the forthcoming weeks.

Training
Both the control and strategy group are instructed to 
work with their goal/plan for 3 weeks. Participants with 
Android devices are instructed to take a picture with a 
specific photo app (www. senio rendo enmee. nl/ app) every 
time they enact on their goal (i.e., walked for at least 
15 min). This app allows one to take a picture and auto-
matically generates a timestamp that is directly stored 
on a protected server that can only be accessed by the 
researchers. The pictures are stored on the individual 
devices of the participants and include a label at the top 
(SENIOREN DOEN MEE) and a date stamp at the bot-
tom. Participants with iPhones are instructed to send a 
message via WhatsApp2 (e.g., ‘OK’ or the thumbs-up 
emoticon) every time they enact on their goal.3 Invita-
tions for the weekly and daily questionnaires (strategy 
group only) are sent automatically via Lotus. For the 
weekly questionnaires, a reminder is sent the next day 
at 8 A.M. in case it is not completed yet. If participants 
encounter any (technical) difficulties or require any form 
of assistance, they are encouraged to reach out to the test 
leaders promptly via email or phone.

Performance of the behavior is assessed by asking par-
ticipants to report on their behavior on a weekly basis (at 
day 1, 7, 14 and 21, always at 12 P.M.) via an online ques-
tionnaire (see Weekly questionnaire in Materials), includ-
ing measures of frequency and experienced automaticity, 
as well as psychological distress and stressor experiences 
(only GI). The goal intention item of the motivation ques-
tions (as included in session 1), as well as plan commit-
ment and execution self-efficacy, perceived goal/plan 
effectiveness and experienced reward are also presented/
assessed. In addition to these questions, participants 
from the strategy group also undergo a plan- evaluation 

procedure, where they are guided through three steps 
that could help them to evaluate the effectiveness of their 
plan and change whenever necessary (by using the man-
ual). Firstly, participants are encouraged to think about 
their (walking) behavior (e.g., ‘Have you started to move 
more?’, ‘Is the plan useful?’, ‘Does it cost you noticeably 
less effort to go on a walk every day because you have 
made a concrete plan?’). Secondly, participants are asked 
to have a critical look at their II and determine whether 
the plan is still appropriate and helps them to walk on 
a daily basis, or if it would be better to adjust the plan 
(Fig.  1: plan evaluation). Thirdly, after monitoring and 
evaluating their plan, participants can decide to keep 
their current II or modify the if-part of their plan (i.e., 
selecting a different cue). In case individuals decide to 
change their II, they have to do so independently and use 
the knowledge and skills gained during session 1 (Fig. 1: 
planning).

At the end of each day at 5 P.M., participants from the 
strategy group also receive a text-message (and e-mail 
if preferred), including a link that provides access to a 
small set of questions aimed to assess lifestyle satisfac-
tion and hedonic/subjective well-being, in addition 
to the number of daily hassles and uplifts and their 
impact on one’s overall level of subjective well-being 
(see Daily questionnaire in Materials). Importantly, this 
daily questionnaire is intended to function as a reflec-
tion instrument that helps individuals to identify per-
sonal opportunities for reduced stress and improvement 
of subjective well-being and lifestyle in favor of men-
tal well-being and QoL (Fig.  1: monitoring), providing 
insights for the test phase.

Session 2 (1 h)
The second session also takes place online (via Microsoft 
Teams) and consists of several parts.

Part 1 Participants’ satisfaction with their lifestyle will 
be assessed again. Some questions are asked to establish 
how often participants were not at home when they usu-
ally went for a walk and how often they caught up with it 
earlier/later that day. Moreover, it is established to what 
extent the daily questionnaire provided participants from 
the strategy group with relevant insights on opportuni-
ties for reduced stress and what would be the right course 
for a healthy lifestyle.

Part 2 Participants are encouraged to reflect on their 
previous experience with their goal/plan and think about 
how this strategy could be applied to other everyday life 
challenges. Next, participants are instructed to select 
another everyday life challenge or activity they want to 
focus on for the subsequent three weeks.

2 Participants’ phone numbers are stored under a unique participant num-
ber, and are not linked to their name/e-mail address.
3 To ensure anonymity, iPhone users are instructed that they can only use 
WhatsApp to communicate with us when they enact on their goal. For 
other queries, they can reach out to us via e-mail.

http://www.seniorendoenmee.nl/app
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For the control group, this decision-making process is 
supported by presenting them a list of examples of daily 
behaviors that may fit their personal needs, with each 
example corresponding to a specific category of the life-
style monitor. Additionally, participants are asked which 
category stands out for them and were they see the most 
room for improvement. Participants are instructed to 
select one action from the list of activities/opportunities 
(or self-invented) corresponding to the category that they 
want to focus on for the subsequent three weeks. Finally, 
participants formulate (and rehearse) a goal intention to 
support their chosen behavior. Participants are instructed 
to formulate the goal in the same format as used in the 
first phase of the study (e.g., “I will… on a daily basis.”). 
Participants are allowed to ask questions in case they are 
unsure about their decision.

For the strategy group, the selection of another every-
day life challenge or activity is supported by providing 
some tools, and encouraging participants to think about 
the insights gained through the daily questionnaire, 
through the following steps:

• Participants are instructed to visualize their lifestyle 
satisfaction scores on the Lifestyle Monitor in their 
manual to help them recognize what aspects of their 
lifestyle could still be improved.

• Participants select one lifestyle category and write 
down what particular daily actions could improve 
their satisfaction with this lifestyle category. Partici-
pants are presented a list of examples of daily behav-
iors that may fit their personal needs. Importantly, it 
is explained that activities may fall within multiple 
lifestyle categories, rather than one specific category 
(e.g., meditation may fall within sleep and focus/
relaxation).

• Participants are instructed to select one action 
from the list of activities/opportunities that they 
want to focus on for the subsequent three weeks. It 
is emphasized that it can be beneficial to select an 
action that covers multiple categories (e.g., both 
exercise and social) or even think about ways how a 
certain behavior may be adapted in such a way that it 
fulfills several needs, based on the idea of multifunc-
tionality [109]: gaining and maintaining resources 
or activities that serve multiple dimensions of well-
being simultaneously and in a mutually reinforcing 
way is of high importance for well-being and/or QoL 
in later life.

• Next, participants are asked to evaluate whether 
performing this action would be within their con-
trol, whether it would be a realistic action to per-
form every day, and whether they are (intrinsically) 

motivated (e.g., doing sports to get in better shape, I 
find doing sports enjoyable; it gives me a good feel-
ing). In support of this, participants are encouraged 
to think about the uplifts and resources of good 
mental well-being (or happiness) based on their 
daily evaluation during the training phase. Specifi-
cally, they are instructed to ask themselves whether 
the selected action would bring them closer to 
those uplifting/happy feelings and/or whether 
they missed out on activities/opportunities that 
could do so. This overlaps with existing behavioral 
activation treatment principles were participants 
have to identify adaptive actions that are person-
ally relevant and rewarding to them, thereby hav-
ing the potential to restore an adequate schedule of 
positive reinforcement [16]. In case their personally 
relevant behavior is not intrinsically motivating, 
participants are encouraged to think about ways 
in which performing the behavior could be made 
rewarding.

• In a similar fashion, participants are instructed to 
think about daily hassles and sources of stress that 
they had (frequently) experienced throughout the 
training phase and are encouraged to reflect on the 
identified action and see whether that behavior 
would bring them closer or further away from these 
stressors, and/or think about activities/opportunities 
that may help them to reduce these stressors.

• After this critical evaluation of their selection action, 
participants have to decide whether their selected 
action/behavior is still considered to be appropriate 
or that they would rather focus on a different behav-
ior. In case of the latter, participants are encouraged 
to repeat the critical evaluation steps.

• After successfully completing the evaluation steps, 
participants formulate (and rehearse) both a goal 
intention and II to support their chosen behavior. 
Importantly, goal and plan formulation are left to 
the participants themselves and individuals do not 
receive any guidance in selecting an appropriate 
cue. It is, however, emphasized again that the behav-
ior has to be repeated every single day and that the 
plan has to be as concrete as possible. Participants 
are allowed to ask questions if they are unsure about 
their decision(s).

• Using the Lifestyle Monitor, participants indicate 
for which categories they expect to experience an 
improvement throughout the test phase.

Participants are advised to schedule an evaluation 
moment (at least once a week) to evaluate their plan, 
according to the steps they have learned during the train-
ing phase and described in the manual.
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Test
Both groups are instructed to work with their new goal/
plan for three weeks. The weekly questionnaire com-
prises similar questions and procedures as described 
in the training phase. In contrast to the training phase, 
participants from the strategy group are not guided 
through the plan-monitoring and evaluation steps, but 
are simply asked whether or not they have evaluated 
and changed their plan (and when). Again, at the end of 
each day, participants from the strategy group receive 
another questionnaire to assess subjective well-being 
and perceived energy level, as well as daily hassles/
stressors and joys on that day.

Session 3 (1 h)
The third session also takes place online (via Micro-
soft Teams). Similar to the mid-session, after the 
training phase, some questions are asked to establish 
how often participants were not at home when they 
usually performed the behavior. In addition, partici-
pants’ mental well-being and QoL, depressive symp-
tomatology, feelings of loneliness, apathy symptoms, 
satisfaction with lifestyle, inclination to engage in 
if–then planning, self-efficacy and self-management 
ability are measured again. Participants from the 
control group are asked whether they had planned 
when, where and how they would perform the walk-
ing behavior, as well as their chosen behavior for the 
test phase. Some questions are asked to assess partici-
pants’ experiences with the independently generated 
II/goal and there are some specific questions included 
about their attitude towards the use of the newly 
learned strategy in the future.

Follow‑up (optional)
Participants that are willing to answer some fol-
low-up questions, are sent an additional question-
naire ~ 3  months after the post-session to determine 
whether they have deployed their newly learned 
planning strategy for additional personal goals and 
challenges.

Materials
An overview of all questions included in the current 
study can be found in Fig.  2, and a detailed descrip-
tion of all materials is included in Supplement A. Some 
questions comprise reflection elements, and others are 
(also) used to evaluate the effectiveness of the MCSI.

Analyses
All analyses are conducted in R or SPSS. Alpha is set at 
0.05 and corrected when specified.

Aim 1 (a and b): behavioral adaptability and mental health
Overview
The first set of analyses focusses on the phase-depend-
ent variables of both the training and test phase and is 
intended to identify whether the MCSI could successfully 
support behavioral adaptability by helping individuals to 
build a new, relatively simple routine of walking every 
day, as well as a routine of their own choice, (with the lat-
ter reflecting the independent and effective use of II as a 
metacognitive strategy. To this end, two mixed analyses 
of variance (ANOVA) with Week as within-subject fac-
tor (1, 2, 3 or 4) and Group as between-subjects factor 
(strategy, control) will be conducted for each phase of the 
study to determine whether significant differences exist 
among intervention groups and timepoints for behavio-
ral frequency (i.e., total number of walks/personally cho-
sen behavior) and perceived automaticity (self-reported 
behavioral automaticity index (SRBAI) scores; [40]). 
Alpha will be Bonferroni corrected for multiple testing 
(α/2). Subsequently, the potential mediating role of regu-
larity of behavior (i.e., captured in the standard deviation 
of the timing at which the behavior is performed, with 
higher scores reflecting lower levels of regularity) on the 
MCSI effect on perceived automaticity will be assessed 
through mediation/path analysis, with a SRBAI differ-
ence score (day 21 minus day 1) as outcome variable.

In case an overall intervention effect on behavioral fre-
quency and perceived automaticity during the test phase 
is found, the total behavioral frequency and the SRBAI 
difference score of the test phase will be included as 
mediators in another mediation/path analysis (first step), 
with mental well-being and QoL as separate outcome 
variables. Results of this analyses will be interpreted in a 
confirmative fashion. Alpha will be Bonferroni corrected 
for multiple testing (α/2).

In a second step, the phase-independent variables (i.e., 
self-efficacy, the inclination to engage in if–then plan-
ning, lifestyle satisfaction and self-management ability) 
will be added as potential mediators as well, along with 
the total behavioral frequency and SRBAI difference 
score of the training phase. However, in case an overall 
intervention effect on behavioral frequency and per-
ceived automaticity during the test phase is not found 
(and step one is skipped), none of the phase-dependent 
variables will be included in this analysis, including the 
total behavioral frequency and SRBAI difference score 
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of the training phase even when there appears to be an 
intervention effect. Again, mental well-being and QoL 
will be evaluated as separate outcome variables, along 
with depression, loneliness, and apathy. Results of the 
second analysis (step) will be interpreted in an explora-
tory fashion.

Assumptions
The assumption of normality, homoscedasticity, and 
sphericity (for the mixed ANOVAs) will be assessed post-
hoc. The assumption of normality will be assessed by 
plotting the quantiles of the model residuals against the 
quantiles of a Chi-square distribution for each combina-
tion of factor levels (Group vs. Week). In case the quan-
tiles of the residuals do not strongly deviate from the 
theoretical quantiles and this fall (approximately) along 
the reference line, normality will be assumed. Homo-
scedasticity will be evaluated by plotting the residuals 
against the predicted values. In case points appear ran-
domly distributed across all values of the independent 
variable, homogenous variance will be assumed. Mauch-
ly’s test will be used to assess the assumption of spheric-
ity [110]. In case of a significant main effect of time or 
Group x Time interaction effect, (paired) t-test will be 
conducted to evaluate underlying subgroup differences.

Expectations confirmative analyses
For the phase-dependent variables (see Fig.  3A), we 
expect overall better scores for individuals in the strategy 
group. Moreover, perceived automaticity is anticipated 
to increase over time in both groups, yet stronger among 
individuals from the strategy group (interaction effect). 
Behavioral frequency is expected to remain relatively 
stable among individuals from the strategy group, but 
to decrease over time among control individuals (inter-
action effect). Regularity of behavior is expected to be 
higher among individuals from the strategy group (hence 
lower standard deviation of time), which is anticipated to 
positively impact the SRBAI difference score (see Fig. 3B 
for anticipated, partialmediation effect). Mental well-
being and QoL are anticipated to increase, yet steeper for 
participants from the strategy group (see Fig. 3C). This is 
reflected in larger absolute difference scores for the strat-
egy group. We anticipate that the intervention’s effects on 
mental well-being and QoL are partially mediated by per-
ceived automaticity and the total behavioral frequency of 
test phase.

Expectations exploratory analyses
We expect self-efficacy, the inclination to engage in if–
then planning, lifestyle satisfaction and self-management 
ability to have a positive effect on the mental well-
being and QoL, as well as the mental health outcomes, 

as reflected in larger absolute difference scores for the 
strategy group (Fig. 3C). However, given our sample size 
constraints, these analyses will be interpreted with more 
caution, only providing preliminary evidence in case our 
results meet these expectations.

Aim 2: underlying mental health (exploratory)
The moderating effect of underlying (pre-training) men-
tal health problems on the effectiveness of the interven-
tion will be assessed by performing several moderation 
analyses, with moderators being tested individually (see 
Fig.  3D, upper moderator panel). Crucially, for depres-
sion, loneliness and apathy as outcome variables, a 
post-test score rather than difference score will be used 
to avoid overlap with the mediator. The impact of prior 
depression, loneliness, and apathy scores on the effective-
ness of the MCSI will be assessed in exploratory fashion, 
with no strong a priori hypotheses on the directionality 
of the potential moderation effects. Hence, results will be 
interpreted with more caution, providing only prelimi-
nary evidence.

Aim 3: Working memory capacity (exploratory, two 
competing hypotheses)
Similarly, the role of working memory capacity on the 
effectiveness of the MCSI intervention will be explored 
(see Fig. 3D, lower moderator panel).

Aim 4: general buffer for stress (exploratory)
To assess the effect of the MCSI on the psychological 
adaptability element of resilience, we investigated the 
impact of daily stressors/hassles on mental health. To 
this end, self-reported daily hassles were related to the 
psychological distress and mood data, derived from the 
weekly and daily questionnaires.

Baseline resilience level (BRL)
A baseline measure of resilience to daily stressors will 
be quantified to obtain a first indication of participants’ 
level of resilience to daily stressors. For both the control 
and strategy group, the relationship between psychologi-
cal distress (as assessed with the Kessler Psychological 
Distress Scale, K10; see Supplement A for details) and 
stressor exposure throughout the week prior to the start 
of the intervention will be assessed first. A prior stressor 
exposure score will be constructed by combining major 
life events and daily hassle exposure during the week 
prior to the intervention. Since the major life events can 
have an enormous impact, with the consequences linger-
ing for a longer period of time, a prior MLE (pMLE) will 
be quantified for each MLE that occurred during the past 
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Fig. 3 Expectations of our analyses. Panel A illustrates our expectations regarding the frequency and automaticity (as assessed 
with the self-reported behavioral automaticity index; SRBAI), for the control group (grey) and metacognitive strategy group (yellow) separately. 
Panel B illustrates the proposed mechanisms through which the metacognitive self-help intervention (MCSI) will exert a positive effect 
on automaticity, with the regularity of the target behavior as mediator (standard deviation (SD) of the time of the performance of the target 
behavior). Panel C shows some proposed mechanisms through which the MCSI will exert favorable effects on mental well-being (MWB) 
and quality of life (QoL), with the total (*) behavioral frequency (FREQ) and SRBAI difference scores of the test phase being included as potential 
mediators. In a second step, depression (DEP), loneliness (LONE) and apathy (APA) are also included as outcome variables, and self-efficacy (SEF), 
the inclination to engage in if–then planning (ITPS), self-management ability (SMA), lifestyle satisfaction (LSQ) and FREQ and SRBAI of the training 
phase as potential mediators. Panel D depicts some proposed moderation effects of the MCSI’s effects on total behavioral frequency and SRBAI 
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In panel B, C and D, the direction of the anticipated effect is indicated with a + (positive) or – (negative) sign. The control group will be coded as 0 
and the strategy group will be coded as 1. The numbers in parentheses indicate whether the variable was derived from the training (1) or test (2) 
phase, or both
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three months prior to the intervention, using the follow-
ing equation:

with pMLEburden reflecting the reported burden of that 
MLE during the week prior to the intervention; pDHs 
reflecting the total number of unique daily hassles expe-
rienced during the week prior the intervention; and 
 pDHsburden representing the overall burden of these daily 
hassles. In other words, the number of unique daily has-
sles and their overall burden will be used to establish the 
relative burden per unique daily hassle. In turn, this rela-
tive burden per unique daily hassle will be used to infer 
the weight of the pMLE score, considering its experi-
enced burden. This weighted (baseline) pMLE and pDHs 
score(s) will be summed to a total prior stressor exposure 
score. This will be done for each individual separately.

Next, the relationship between psychological distress 
and stressor exposure during the week prior the inter-
vention will be established. Here, a positive linear rela-
tionship between both variables is expected and also 
serves as a prerequisite for the next steps in determining 
baseline resilience level. The relationship will be used as 
reference point, expressing the normative reactivity of 
psychological distress to stressor exposure in the entire 
group at baseline. Per individual, the distance of one’s 
score to this regression will be quantified. This residual 
discloses to what extent the participants deviate from 
the normal (sample-dependent) relationship. Those hav-
ing positive residuals are considered to be more resilient, 
with low stress reactivity, whereas those having negative 
residuals are considered to be less resilient, with high 
stress reactivity (i.e., residualization-based calculation 
of stressor reactivity; see [111]). This baseline measure 
of resilience to daily stressors will be used in the time 
course analyses described below.

Time courses of stressor reactivity, psychological distress
A similar residualization-based calculation of stressor 
reactivity procedure will be done for the data collected at 
the end of the first week of the training phase, only this 
time for the control and strategy groups separately due to 
different assessment windows.

For the control group, daily hassle exposure will be 
assessed on a weekly basis and the total number of has-
sles experienced during each week will be calculated 
(wDHs). To take into account the lingering effects of 
(possible) major life events experienced prior to the 
intervention period, we will ask participants to report 
on the experienced burden of their prior MLE at the end 
of every week. The burden of this pMLE will be divided 

(baseline)pMLE =

pMLEburden

pDHsburden
pDHs

by the product of the fraction between the number of 
unique weekly daily hassles (wDHs; denominator) and 
the overall burden of these weekly hassles  (wDHsburden; 
numerator):

The weighted weekly pMLE score will be added to 
each corresponding weekly wDHs, resulting in the 
weekly stressor exposure score. In case participants report 
that another, new MLE (nMLE) had occurred, during a 
weekly questionnaire, the effect of this nMLE will also be 
taken into account for the week of occurrence, as well as 
the weeks thereafter, using a similar weighted approach.

For the strategy group, daily hassle exposure will be 
assessed on a daily basis. To obtain an average weekly 
daily hassle score (wDHs), the total number of reported 
hassles experienced during each week will be divided by 
7. The average weekly burden will be established in an 
analogous way. Again, the lingering effects of (possible) 
prior major life events, as well as other, new major life 
events will be established by using the wDHs, their bur-
den and the reported burden of the pMLE and/or nMLE 
(see previous equation). The weighted weekly pMLE 
and nMLE score(s) will be added to each corresponding 
weekly wDHs, resulting in the weekly stressor exposure 
score.

The regression lines of the relationship estimated after 
the first week (for the control and strategy groups sepa-
rately), will be used as reference/norm for all the residual 
calculations in the weeks thereafter to make scores com-
parable across time (see Fig.  4). Again, a positive linear 
relationship is anticipated and required.

Subsequently, it will be examined whether psycho-
logical distress scores, as well as stressor exposure, show 
(significant) fluctuations over time. This information 
is used to better interpret the main analysis, looking at 
the residuals and their (potential) variation over time. A 
mixed-effects regression model will be used to analyze 
the predictive value of time (week), BRL, PASSp and 
PASSc of the residuals. Specifically, we aim to estab-
lish whether (1) the residuals showed meaningful vari-
ation over time and are affected by the intervention, (2) 
whether BRL, PASSp and PASSc affect overall residual 
scores, and (3) whether these baseline predictors impact 
the time course of the residuals (interaction effects). The 
lmer function of the R-package lme4 will be used, with 
all variables included as continuous fixed-effects predic-
tors. Individual participant ID will be included as a ran-
dom effect, to allow variation in the intercept among 
participants. All continuous variables (except for Week) 
are z-scored prior to model estimations, and a restricted 

(

during intervention,weekly
)

pMLE =

pMLEburden
(

wDHsburden
wDHs

)
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maximum likelihood approach is used. All possible inter-
action terms will be included.

This analysis will be complemented by a second analy-
sis, including two-third of the participants with the high-
est overall (sum) stressor exposure throughout the entire 
intervention period. The first analysis will only be consid-
ered to be valid if the results of the second analysis are 
pointing in the same direction.

Time courses of stressor reactivity, daily mood
A comparable, yet adjusted, procedure will be followed 
for the Mood Questionnaire data that is completed by 
individuals from the strategy group during the training 
and test phase on a daily basis. Specifically, to take into 
account the potential (short) lingering effects of daily 

hassles, we will construct daily residual scores based on 
average stressor exposure and mood scores per triplet of 
consecutive days. The reference regression line will be 
estimated at day 3, representing the relationship between 
average stressor exposure and mood of day 1, 2 and 3 
together (see Fig.  4). Next, residuals will be quantified 
for each subsequent triplet of days, in sliding windows 
(i.e., 2–4, 3–5, 4–6,..). Weighted weekly pMLE and nMLE 
score(s) will be established in a similar way as previously 
described for the strategy group, only now an average 
daily hassle score and their burden will be assessed per 
triplet of days (tDHs and  tDHsburden, respectively),

(

during intervention, pertriplet
)

pMLE/nMLE =

pMLE/nMLEburden
(

tDHsburden
tDHs

)
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Fig. 4 Residualization-based calculation of stressor reactivity. In panel A, the dashed line represents the hypothesized relationship 
between psychological distress and stressor exposure estimated after the first week (W1) of the intervention. The green and red dots illustrate 
two example participants, with a negative and positive residual (i.e., distance to the regression line), respectively. A negative residual is considered 
to reflect low levels of resilience to daily stressors, whereas a positive residual is considered to reflect high levels of resilience to daily stressors. 
For each subsequent week, individual stressor reactivity scores will be estimated (with x representing the week number) using the reference 
relationship estimated after the first week. Panel B shows a potential change in stressor reactivity over time. Panel C is analogous to Panel A, 
only here stressor reactivity is quantified based on the relationship between the average daily stressor exposure and daily mood of the first 
three days. After that, residuals will be quantified for each subsequent triplet of days (tD), in sliding windows, to shed light on potential changes 
in stressor reactivity over time (Panel D)
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These will be added to each corresponding stressor 
exposure triplet score.

Discussion
The ability to adapt one’s behavior in response to inter-
nal and external changes is crucial for resilience. This is 
especially the case for older adults, who often experi-
ence many age-related challenges and transitions. How-
ever, as people age, the decline in executive functions 
can lead to difficulties in voluntary behavior, making it 
harder for older adults to flexibly adjust their behavior. 
This can have a negative impact on specific mental health 
variables, and their quality of life (QoL) and mental well-
being in general. Therefore, it is important to develop and 
provide effective programs that can help older adults to 
achieve their goals and adapt their behavior as needed. 
The current study is investigating whether a metacogni-
tive self-help intervention (MCSI) can effectively support 
behavioral adaptability in favor of resilience among older 
adults, both with and without subclinical mental health 
problems. This strategy focuses on gradually automatiz-
ing efficient routines to facilitate goal attainment, taking 
advantage of the fact that habit formation processes tend 
to remain relatively intact in later life.

This MCSI stands out as an innovative approach to 
empowering older adults by helping them to set realis-
tic and achievable goals and plans, become more aware 
of their thoughts, feelings, and behaviors, and identify 
barriers preventing them from achieving those goals. 
Unlike traditional programs, our MCSI aims to teach 
individuals a strategy that they can use independently 
to set and strive for self-identified goals, enabling them 
to tackle a multitude of challenges in different domains, 
not just during but also after the intervention period. 
This approach contributes to maintaining autonomy and 
independent functioning and thereby offers a unique and 
promising way to support behavioral adaptability as vital 
element of resilience in later life. In addition, by foster-
ing behavioral adaptability, the MCSI may also promote 
resilience to daily stressors, thereby contributing to suc-
cessful aging from different angles. Despite these antici-
pated benefits, there are also some important challenges 
and potential limitations, which will be discussed below.

Generalizability to the general older population: potential 
limitations
Our study aims to obtain results than can be generalized 
to the entire population. However, as our intervention is 
delivered partially online, it may not be accessible to all 
older adults. Some may not have access to technology, 
or may lack confidence in their knowledge and/ or skills 
required to use online tools [112, 113]. Moreover, some 

older adults may be less likely to trust online sources, or 
may be concerned about privacy, security and data pro-
tections [114]. All these factors can give rise to self-selec-
tion bias or non-random attrition [115, 116]. In order to 
minimize potential barriers to participation, we have cre-
ated a detailed information brochure and a step-by-step 
guide for participating in our online intervention, and 
we offer support through email and phone to assist par-
ticipants with any technical issues they may encounter. 
Despite these efforts, some participants may face tech-
nical problems that cannot be resolved by us, or people 
may choose not to participate due to a perceived lack of 
technical proficiency, even before seeking help.

Another issue that could give rise to a certain self-
selection bias, is the fact that individuals who sign up 
for our study are interested in improving their lifestyle, 
and likely acknowledge that changing one’s behavior is 
crucial to achieve this. People who do not recognize the 
importance of a healthy lifestyle and the need to adapt to 
changing circumstances, may not feel compelled to par-
ticipate. Notably, the relatively high prevalence of inad-
equate health literacy (i.e., an individual’s ability to read, 
comprehend, and act on medical instructions) among 
older adults [117, 118] may impact their willingness to 
engage in health-promoting behavior.  Individual differ-
ences in health illiteracy contribute to disparities asso-
ciated with educational attainment in preventive health 
behaviors among older adults [119].

Finally, the program’s focus on a pre-determined goal 
of walking for at least 15 min on a daily basis during the 
training phase may also deter some individuals from 
signing up, particularly those who have other specific 
goals they want to pursue (but not walking per se). We 
chose this walking-goal for the training phase for sev-
eral reasons. It is a simple, achievable goal that should be 
attainable for everyone and can, therefore, boost confi-
dence in participants’ ability to achieve their goals. Hav-
ing this experience, individuals may also learn how to set 
their own goals more efficiently. Allowing individuals to 
set their own goals from the start could result in unreal-
istic goals. Moreover, the training-test design also allows 
us to evaluate the importance of the type of behavior 
selected during the test phase. If individuals successfully 
develop the routine of daily walking, but do not succeed 
with their personally formulated goal in the test phase, 
this could shed light on how well people are able to meta-
cognitively form realistic goals.

Due to these issues/limitations, some older individuals 
that could actually benefit greatly from our metacognitive 
self-help strategy, may not sign up and therefore not par-
ticipate in our study. If we nonetheless are able to dem-
onstrate positive effects of our MSCI, then this provides 
very strong support for our intervention, and suggests 
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that this is a promising approach to increase behavioral 
adaptability, and perhaps also resilience to daily stressors, 
in more vulnerable subgroups.

Challenges during study: acceptability and compliance
In addition to the challenges that we face with regard to 
the generalizability of our sample, there are also some 
challenges that we may encounter during the study. 
First of all, although older adults may express interest in 
improving their lifestyle and ability to change their own 
behavior, they may still resist implementing new strate-
gies that challenge their established habits and routines 
(e.g., [32]). People may prefer to stay within their comfort 
zone, especially in later life, which means that they would 
miss out on the full benefits of the program. This could 
result in slower progress or limited success in achiev-
ing their goals. Additionally, individuals may be skepti-
cal of novel approaches or strategies, particularly if they 
have had negative experiences with similar programs or 
attempts in the past. Therefore, an individualized and 
empathetic approach, providing support and encourage-
ment throughout the program, is essential to build trust, 
engagement, and increase the likelihood of positive out-
comes. Support is provided during online meetings and 
via e-mail during training and test phases.

Some individuals may resist trying new things or be 
skeptical about the program due to a lack of self-efficacy 
or, more specifically, confidence in their ability to change 
their behavior [120]. Low self-efficacy can reduce goal-
directed behaviors and hinder engagement in healthy 
lifestyles among older adults [121], which may affect 
their physical and mental functioning. However, our 
MCSI can empower older adults to set attainable goals 
and plans, become more aware of their thoughts, feel-
ings, and behaviors, and identify barriers to achieving 
those goals. This can improve autonomy and self-effi-
cacy, and motivate individuals to actively engage in the 
program.

Our study also faces a significant challenge in striking a 
balance between offering an optimal program and effec-
tively evaluating its effectiveness. Most likely, participants 
are primarily motivated to improve their own well-being 
and lifestyle. However, some guidelines set forth by the 
program – to allow for systematic evaluation – may con-
flict with their own preferences and ideas about how they 
want to change their behavior (e.g., they do not like the 
idea of using a strict if–then plan, prefer a passive over an 
active goal, or would like to focus on a weekly rather than 
daily behavior). Although we can stress the importance of 
following the study’s guidelines, some may still choose to 
pursue their own strategies (e.g., disregarding the if–then 
plan formulated at the start). Alternatively, compliant 
individuals may experience some discomfort, leading to 

reduced involvement. Both can compromise the accuracy 
of the MCSI’s efficacy assessment.

Alternative interpretations of a potential lack of MCSI 
effects
Our study aims to determine if our MCSI can support 
behavioral adaptability in favor of mental well-being, QoL 
and mental health. We compare a metacognitive strategy 
group, following the comprehensive MCSI, to a control 
group, following a limited version of the program which 
is expected to yield less beneficial results. However, there 
could be a range of factors that may prevent the strategy 
group from outperforming the control group.

The key elements that are different between the strat-
egy and control group, is that the strategy group is 
encouraged to form an II to support their GI (and eval-
uate their II regularly) and to monitor their daily behav-
ior, feelings, and satisfaction with one’s lifestyle, which 
can help to identify opportunities for change. While the 
strategy group may benefit from the depth and compre-
hensiveness of the program, they may also encounter 
difficulties in managing the larger volume of informa-
tion and tasks, which may be overwhelming or difficult 
to keep up with. On the other hand, the control group 
may have an easier time remaining engaged and moti-
vated, as the program is easier to manage. In addition, 
the fact that participants from the control group also 
engage in elaborate goal setting and diligently moni-
tor their progress towards each goal, may also limit 
the possibility of identifying additional benefits solely 
attributable to the MCSI.

Subsequently, there can be several reasons why the 
benefits of IIs over GIs specifically may be overshad-
owed. Firstly, an II may not provide any additional ben-
efit over an GI if a superordinate intention is not present 
or strong enough [34, 35]. This may particularly apply to 
the training phase, where individuals are instructed to 
focus on a goal that is introduced by us, and individuals 
may, therefore, pursue this goal for external reasons (e.g., 
social pressure). Secondly, although the control group 
is not encouraged to think about good acting opportu-
nities, they may still do so themselves, thereby sponta-
neously forming specific plans to support their goals 
[122]. This could give them an advantage over those 
directly instructed to formulate an II, as plans generated 
on one’s own initiative may be easier to remember and 
enact [83]. In some cases, individuals from the control 
group may (indirectly) link their behavior to a cue (e.g., 
‘Getting out of bed when my husband does’), or chose 
behaviors/activities that they will only perform at spe-
cific times of the day (facilitating temporal regularity; 
e.g., cycling for 10 min on the exercise bike in the even-
ing). To control for this, during the final questionnaire, 
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individuals from the GI are asked whether they have 
linked the performance of the behavior to another activ-
ity. Thirdly, despite the personalization of individual IIs, 
some individuals may find a daily plan too rigid and not 
feasible, for instance due to an irregular lifestyle [123]. 
While holding specific plans provides numerous ben-
efits, it can also make people inflexible and less likely to 
act at unplanned times (e.g., when a critical situation is 
missed, individuals may not easily adapt to a new time or 
situation; [124] This may provide a disadvantage for the 
strategy group. Indeed, the strategy group is encouraged 
to adapt their plan whenever necessary, but some indi-
viduals may not directly do so, which can impede behav-
ior change.

Ultimately, the success of the programs may likely 
depend on individual needs, preferences and abilities of 
each participant, as outlined in the next section.

Individual differences
The MCSI may yield positive results for some individu-
als but not for all, and potential increases in behavioral 
frequency and automaticity, as well as other variables of 
interest, on the individual level may be overshadowed 
by non-changing levels of other participants within the 
same group. This may be explained by different start-
ing positions (i.e., baseline frequency of a behavior; ini-
tial habit strength), with little to no improvement among 
those that already performed the behavior frequently 
in the past [74]. The moderating role of baseline men-
tal health and working memory capacity is examined 
explicitly. However, personality may also play a signifi-
cant role. Highly hardworking, ambitious, and self- dis-
ciplined individuals (i.e. highly conscientious) may, for 
instance, not experience difficulties with goal striving and 
thereby not confer extra benefit from our interventions 
[125, 126]. Additionally, individuals with great regular-
ity in daily social and behavioral rhythms may more eas-
ily deploy if–then planning as metacognitive strategy. As 
data on several personality characteristics are collected 
as well, such questions could be answered post-hoc, in an 
exploratory fashion.

Limited time frame
In accordance with a previous controlled investigation of 
real-world habit formation, we measured routine autom-
atization for a period of 21 days [127]. While we expect 
21  days to be sufficient to demonstrate the short term 
benefits of the MCSI, especially for easy attainable goals, 
this short time period means that the present study can-
not reveal the effects of the MSCI on lasting, long-term 
behavior change, which arguably is where the beneficial 
effects of habit formation should be most apparent. To 
shed more light on this possibility, we invite participants 

to complete a follow-up questionnaire approximately 
three months later to determine if the target behaviors 
have stuck and to what extent individuals are still using 
the behavior change strategy that they learned during the 
present study.

A more general future outlook
With the current study, we aim to determine whether our 
MCSI supports behavioral adaptability and mental well-
being, QoL and mental health. We have intentionally 
designed our intervention to be comprehensive and fea-
sible for participants and healthcare providers/coaches, 
while still potentially providing meaningful benefits. We 
have drawn inspiration from the proven effectiveness of 
various behavioral change techniques (e.g., behavioral 
activation), and have integrated additional self-reflection 
elements that should encourage individuals to identify 
patterns, strengths, and lifestyle domains or behaviors 
that could still be improved. Furthermore, we condensed 
the intervention into three session and two active phases 
to strike a balance between effectiveness and practicality. 
If this intervention indeed offers the anticipated benefits, 
follow-up research is needed to identify the most crucial 
components of this intervention and further optimize its 
effectiveness.

Moreover, to increase the impact of the MCSI, it may 
be opportune in future steps to stratify the target sam-
ple and specifically focus on individuals that have a less 
healthy lifestyle, lack health literacy, face large challenges 
in adapting their behavior, and/or are particularly vulner-
able (e.g., due to underlying health problems).

Indeed, in the current study we specifically focus on 
non-clinical and sub-clinical older adults, who do not 
(yet) require the help of a trained clinician, to exam-
ine the potential of our MCSI as an early intervention 
program. However, our research may also inform the 
integration of strategic planning as a MCSI as part of 
(cognitive) behavioral therapy for clinical populations.

Concluding remark
Despite the challenges and limitations outlined above, 
our innovative MCSI program offers a promising means 
to empower individuals and provide older adults with 
the tools and strategies they need to take control of their 
goals and plans. By offering a comprehensive and sustain-
able solution, we aim to help older adults build the skills 
and confidence they need to thrive in their later years. 
With a focus on autonomy and independent functioning, 
our program is uniquely positioned to help older adults 
stay resilient and adaptable as they face the challenges of 
aging. In this way, our MCSI has the potential to make a 
significant difference in the lives of older adults and con-
tribute to healthier and more fulfilling aging.
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ANOVA  Analysis of variance
BRL  Baseline resilience level
DH  Daily hassle
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II(s)  Implementation intention(s)
K10  10-Item Kessler Psychological Distress Scale
MCSI  Metacognitive self-help intervention
nMLE  New major life events
PASSp  Positive appraisal style scale, problem focused
PASSc  Positive appraisal style scale, content focused
pMLE  Previous major life events
QoL  Quality of life
SRBAI  Self-reported behavioral automaticity index
tDHs  Average number daily hassles per triplet of days
tDHsburden  Average burden of daily hassles per triplet of days
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