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ABSTRACT
Introduction Lifestyle behaviours, including sedentary 
behaviour, have been listed as key modifiable factors to 
promote healthy ageing. Sedentary behaviour is ubiquitous 
in older adults and has a strong link with age- related 
functional declines and chronic health conditions. Although 
several interventions have been developed aimed at the 
reduction of sedentary behaviour in older adults, little 
in- depth information is available on how these complex 
interventions work in different contexts. Therefore, the 
aim of our study was to unpack the mechanisms of 
how existing interventions aimed at the reduction of 
older adults’ sedentary behaviour work or fail to work in 
particular contexts in order to optimise the development 
and implementation of future sedentary behaviour 
interventions.
Methods and analysis A realist review will be conducted 
as a first part of the Stand UP Seniors (SUPS) project and 
will be structured as follows: (1) defining the scope of 
the review, (2) searching and appraising the evidence, 
(3) extracting data and synthesising the results, and (4) 
drawing conclusions and formulating recommendations. 
The result of this iterative process will be a final 
programme theory that can be used to identify which 
context triggers which mechanism, and in turn might 
elicit which outcome. The final programme theory will be 
used to inform the second and the third parts of the SUPS 
project, which are, respectively, the development and 
evaluation of a sedentary behaviour intervention in older 
adults.
Ethics and dissemination Ethical approval is not 
required for the review. Dissemination of the realist review 
results, including the final programme theory, will occur 
through peer- reviewed publications and presentations at 
relevant conferences. The peer- reviewed realist review will 
be prepared according to the Realist and Meta- narrative 
Evidence Synthesis: Evolving Standards publication 
standards for realist syntheses.
PROSPERO registration number CRD42021248795.

INTRODUCTION
Nowadays, people are living longer than 
ever before, thanks to improved living 

conditions and increasingly effective medical 
treatments. The average life expectancy in 
Western Europe is 79 years for men and 84 
years for women, and is expected to continue 
rising in the next decades.1 Although longer 
life spans might appear to be good news at 
first sight, increased longevity is accompanied 
by functional decline and by the presence of 
long- term conditions, such as type 2 diabetes, 
heart disease, musculoskeletal disorders and 
cancer.2 A large- scale cross- sectional study with 
data from 1 751 841 Scottish people showed 
that 64.9% of adults aged above 65 years and 
81.5% of adults aged above 85 years suffer 
from multimorbidity, meaning that they have 
two or more concomitant medical diagnoses.3 
Functional decline and multimorbidity have 
been associated with several adverse effects, 
such as poor quality of life,4 increased levels 

Strengths and limitations of this study

 ► The explanatory focus of the realist methodology 
supports understanding the mechanisms through 
which, and the contexts in which, interventions 
aimed at the reduction of older adults’ sedentary 
behaviour work or do not work.

 ► The iterative process used to build up the pro-
gramme theory offers an innovative way to produce 
meaningful insights regarding effective implemen-
tation of sedentary behaviour interventions for older 
adults in different contexts.

 ► The formulation of a programme theory creates 
added value for stakeholders involved in the devel-
opment and implementation of sedentary behaviour 
interventions for older adults.

 ► The limited availability of descriptive data regard-
ing mechanisms of change and contextual elements 
forces the authors to make arguments based on 
their theoretical assumptions of what they believe 
are the mechanisms of action.
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of psychological distress5 and medical complications.6 
These adverse effects strongly affect older adults’ mental 
well- being7 and pose an economic burden on the health-
care system.8 A recent study conducted by The Organi-
sation for Economic Co- operation and Development 
forecasted that the economic demands associated with 
long- term care will increase with about 7.7 percentage 
points of the gross domestic product between 2010 and 
2060.9 Consequently, healthy ageing has become a global 
public health issue.

Besides promoting physical activity, reducing sedentary 
behaviour, defined as any waking behaviour characterised 
by an energy expenditure of 1.5 Metabolic Equivalent of 
Tasks (METS) or less when in a sitting, reclining or lying 
posture,10 has been pushed forward to promote healthy 
ageing. Although sedentary behaviour is ubiquitous in all 
age groups, older adults are the most sedentary segment 
of the population.11 Recent estimates show that older 
adults spend approximately 80% of their awake time in 
sedentary activities, which represents 8–12 hours/day.12 13 
Given the strong association between prolonged seden-
tary behaviour and the risk for negative health outcomes, 
such as frailty, physical disablement, type 2 diabetes, 
cardiovascular diseases and all- cause mortality,14–17 
reducing sedentary behaviour seems promising.18

To date, a number of sedentary behaviour interventions 
have been specifically developed for older adults. Prelim-
inary evidence regarding the effectiveness of sedentary 
behaviour interventions has been summarised in several 
reviews by answering the ‘Does it work?’ question.19–22 
However, sedentary behaviour interventions are usually 
complex interventions, incorporating multiple behaviour 
change techniques, adopting different modes of delivery, 
including different stakeholders and agents required to 

engage in behaviour change, and being implemented 
in diverse settings. Due to this complex nature, it might 
be that particular intervention components work in one 
context, but not in another context, or that particular 
delivery modes are well suited for a specific subgroup 
of older adults but not for another. As such, the Does it 
work? question seems to be inadequate and insufficient. 
This is also reflected in the conclusion of existing system-
atic reviews, citing either a lack of clarity in the evidence 
base, uninterpretability of results or the need for better 
quality research to determine conclusions. Consequently, 
a new perspective is needed, focusing on what works for 
whom, under which circumstances and how.23 24 This 
new perspective can be obtained using a so- called realist 
methodology. This methodology is particularly suitable 
for clarifying the process through which interventions 
may have impact by exploring the links between context, 
mechanism and outcome (CMO). Particularly, a realist 
review, as being an interpretative, theory- driven method, 
is ideal in synthesising existing evidence that uses cross- 
case comparison to understand and explain how and why 
different outcomes have been observed in a sample of 
studies on sedentary behaviour among older adults.25

METHODS AND ANALYSIS
Project overview
A realist review will be conducted as part of the Stand UP 
Seniors (SUPS) project. This project aims to gain a deep 
understanding of how, why and in which circumstances 
mobile health (mHealth) interventions aimed at the 
reduction of older adults’ sedentary behaviour work by 
using a realist approach (see figure 1). The realist review 
will be the first step in the SUPS project. The result of 

Figure 1 Overview of the Stand UP Seniors project.
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the realist review, that is, the programme theory, will be 
used to develop an mHealth intervention aimed at the 
reduction of older adults’ sedentary behaviour during the 
second step. In the final step, the mHealth intervention 
will be assessed using a realist evaluation, and the results 
will be used to fine- tune the programme theory.

Realist review
A realist review differs from traditional meta- analyses and 
meta- syntheses, as the focus is explanatory (instead of 
evaluative), and the purpose is to understand how inter-
ventions work, with reference to particular contexts and 
settings (instead of demonstrating effectiveness).25 The 
synthesis process started in June 2021 and will follow 
four iterative stages as recommended by Pawson.26 First, 
the scope of the review was defined. Second, empirical 
evidence will be searched and appraised. Third, results 
will be extracted and synthesised into a final programme 
theory. This final programme theory can be used to iden-
tify contexts triggering mechanisms, leading to outcomes, 
which are referred to as the so- called CMO configura-
tions, and to offer important insights for the development 
of new and the implementation of existing, sedentary 
behaviour interventions. The mechanisms of the CMO 
configurations will be subdivided, as described by Dalkin 
et al,27 into resources (eg, intervention components/
modalities) and reasoning (eg, emotional and cognitive 
processes as response to the offered resources). Finally, 
conclusions will be drawn, and recommendations will be 
formulated based on the final programme theory (see 
figure 2). The realist review protocol is registered in the 
International Prospective Register of Systematic Reviews 
(registration number: CRD42021248795). The Preferred 
Reporting Items for Systematic Review and Meta- Analysis 
guidelines were used to structure the protocol (online 
supplemental file 1),28 and findings of the synthesis will 
be written up according to the Realist and Meta- narrative 
Evidence Synthesis: Evolving Standards (RAMESES) 
publication standards for realist syntheses.29

Stage 1: define the scope of the review
A realist review starts by clarifying the scope of the review 
and developing an initial programme theory, which 

provide the basis for the evidence synthesis. To clarify 
the scope of the review, KV and SC carefully read up and 
summarised the literature of sedentary behaviour inter-
ventions in older adults. SC provided an overview of the 
analytical themes derived from a recent thematic synthesis 
on older adults’ perceptions of sedentary behaviour,30 
and SFMC provided an overview of the most important 
findings of a recent Cochrane Review aimed at identifying 
the (cost- )effectiveness of sedentary behaviour interven-
tions in older adults.22 Both the summary of the existing 
literature and the results of the thematic synthesis and 
Cochrane Review were presented to and discussed with 
the project group during the first project meeting. The 
project group includes (1) researchers with expertise in 
public health, health psychology and health promotion of 
older adults; (2) a staff member of the Flemish Institute 
of Healthy Living; and (3) the coordinator of the inter-
disciplinary consortium of Ghent University Research for 
Ageing Young. This interdisciplinary consortium bundles 
expertise on boosting healthy ageing from a wide variety 
of domains at Ghent University. The project group’s input, 
in combination with the summary of the existing litera-
ture, was used to identify specific research questions and 
to refine the purpose of the review. The research ques-
tions are as follows: (1) what are the reasoning processes 
that drive the outcomes of sedentary behaviour interven-
tions? (2) which intervention resources are needed to 
activate the reasoning processes that lead to sedentary 
behaviour reductions? (3) which contextual elements are 
conducive to trigger the reasoning processes that lead to 
sedentary behaviour reductions? Subsequently, SC and 
KV selected candidate middle- range theories by searching 
the literature and contacting experts, and SC drafted an 
initial programme theory. Although the terms ‘middle- 
range theory’ and ‘programme theory’ are increasingly 
used interchangeably, one could say that a middle- range 
theory is a generic theory about human psychology or 
sociology that introduce concepts to help explain how 
programmes work, whereas a programme theory is a 
hypothesis about how specific intervention resources (eg, 
information, advice, engagement and motivation) are 
expected to trigger specific mechanisms and outcomes 

Figure 2 Realist synthesis stages adapted from Wong.34
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in contexts. Middle- range theories are considered to be 
in between a grand universal theory and the programme 
theory. The middle- range theories used to formulate 
the programme theories were the dual- process theory 
of sedentary behaviour31 and the elaboration likelihood 
model of persuasion.32 Programme theories were refined 
and synthesised into one initial programme theory (see 
figure 3) using iterative discussions with the project team.

Stage 2: search and appraise the evidence
During the second stage of a realist review, existing 
empirical evidence relevant to the research questions and 
related to the initial programme theory will be purpo-
sively and iteratively searched and appraised. The search 
strategy was designed by SC and will be further refined in 
consultation with a medical librarian. The search strategy 
will include terms related to ‘sedentary behaviour’, ‘older 
adults’, and ‘interventions’, and will be entered in the 
following electronic databases: MEDLINE (PubMed 
interface), Embase ( Embase. com interface), Web of 
Science and Scopus (see online supplemental file 2) for 
a first draft of the MEDLINE search strategy). The search 
will be limited to articles published in English since the 
beginning of 2000. This start date was chosen since most 
older studies used the construct sedentary behaviour 
as a synonym for physical inactivity. After running the 
search strategy in each of the databases, duplicates will 
be removed, and titles, abstracts and full texts of the 
retrieved articles will be independently reviewed by KV 
and SC during the article selection process. Studies will 
be eligible for inclusion during the selection process if 
they meet the following inclusion criteria: (1) conducted 

in older adults with a mean age of 65 years and above 
and (2) evaluating an intervention aimed at the reduc-
tion of sedentary behaviour. All research types (qualita-
tive vs quantitative), study designs and settings will be 
included. When doubt regarding the inclusion of a study 
persists, a third reviewer will be consulted. Forward and 
backward reference checking of the included papers will 
be applied to identify additional relevant studies, and 
authors will be contacted to request for additional unpub-
lished data. The Rayyan web application will be used to 
store search results and for the screening process. During 
the appraisal process, included papers will be judged on 
relevance and rigour. Papers will be considered relevant 
if they contain sufficient data to further refine (parts of) 
the initial programme theory. Irrelevant papers can still 
be excluded at this stage, and additional searches can be 
undertaken if the project team argues that insufficient 
data address certain parts of the programme theory. 
The additional searches will be planned by the project 
team and the medical librarian and performed by KV. 
Papers will be considered rigorous if the methods used to 
generate the relevant data are credible and trustworthy. 
Methodological quality as well as interpretations and 
claims of authors will be considered at this stage.

Stage 3: extract data and synthesise the results
Although data extraction belongs to the third stage of 
the realist review, data extraction will, in practice, often 
occur in parallel with the appraisal process. First, a stan-
dardised data extraction form will be created in Micro-
soft Excel to collect descriptive study and intervention 
information, including source characteristics (eg, author, 

Figure 3 Initial programme theory.
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year of publication and country of publication); study 
design; research questions; sample characteristics (eg, 
sample size, age and gender); intervention character-
istics (eg, intervention content and mode of delivery); 
and study outcomes (eg, psychosocial outcomes and 
behavioural outcomes). Second, full texts of the selected 
papers will be uploaded in the qualitative analysis soft-
ware programme, NVivo (QSR International, Melbourne, 
Australia). Sections containing relevant information to 
confirm, refute or refine the CMO configurations of the 
programme theory will be coded inductively (ie, data- 
driven, codes derived from the data itself), deductively 
(ie, theory- driven, codes originated from the predefined 
programme theory) and retroductively (ie, theory- 
guiding). Retroduction refers to the back- and- forth move-
ments between known theories and the observed data to 
identify hidden causal mechanisms that might underlie 
emerging patterns. Retroduction is meant to overcome 
the deficiencies of induction and deduction. By coding 
the data, we will look for prominent demiregularities (ie, 
semipredictable occurring patterns) that might help us to 
better understand how sedentary behaviour interventions 
work in older adults. Both the data extraction and coding 
process will be undertaken by SC and KV independently. 
Inconsistencies or disagreements in the data extraction 
or coding process will be reflected on and discussed with 
the whole project team. Following the coding process, 
interpretive cross- case comparison will be performed 
by comparing successful sedentary behaviour interven-
tion (components) (ie, those associated with positive 
outcomes) against non- successful intervention (compo-
nents). By doing so, information on the contextual influ-
ence and the importance of the investigated mechanisms 
will be collected, allowing us to explain how and why 
observed outcomes have occurred, and to further refine 
the CMO configurations of the programme theory. In 
keeping with the iterative nature of the realist method-
ology, additional data might be searched, appraised and 
coded to further test the refined CMO configurations. A 
final consensus meeting will be convened with the project 
group, once synthesis of the literature is considered to 
be complete, to discuss, reflect and agree on the final 
programme theory.

Stage 4: draw conclusions and formulate recommendations
In the last stage, the CMO configurations of the final 
programme theory will be used to draw conclusions on 
how sedentary behaviour interventions work for whom, 
why and in what circumstances. Conclusions will be 
narratively reported and visually presented in a diagram. 
Conclusions will contain crucial information on the 
contexts, C, that are required for an (intermediate) 
outcome, O, to happen, because of a certain mecha-
nism, M. Once conclusions were reached, a stakeholder 
meeting will be held with researchers, practitioners and 
policy makers (1) to share the conclusions of the final 
programme theory and (2) to discuss recommenda-
tions for the development and implementation of future 

sedentary behaviour interventions. Involving stakeholders 
in this final phase is crucial to ensure that the recommen-
dations of the realist review make sense to them and are 
neither lost nor ignored.

Patient and public involvement
Members of the public were not involved in the develop-
ment of this protocol.

Ethics and dissemination
Ethical approval is not required for this review. Dissem-
ination of the findings will be conducted through peer- 
reviewed publications and presentations at relevant 
conferences. The peer- reviewed realist review will be 
prepared according to the RAMESES publication stan-
dards for realist syntheses29 and will be used to inform 
the next stages of the SUPS project. Concretely, the final 
programme theory will be used to develop prototypes of 
new sedentary behaviour interventions for older adults. 
Subsequently, microrandomised trials will be performed 
to evaluate (1) the average causal effects of the interven-
tions on older adults’ sedentary behaviour and (2) how 
these effects are moderated by participants’ context. A 
microrandomised trial is an innovative experimental 
study design in health promotion research aimed to find 
out whether intervention A works better than interven-
tion B or than no intervention. In contrast to standard 
randomised controlled trials, microrandomised trials are 
designed to provide data on the times and settings (ie, 
the context) when it is most effective to deliver each treat-
ment option.33 Participants in microrandomised trials are 
sequentially randomised to different treatment options at 
each of many decision points at which treatment delivery 
might be effective (within subject design). In this way, 
researchers are allowed to assess the average causal effects 
of treatment on outcomes, as well as how these effects are 
moderated by participants’ context (eg, time of the day, 
location, weather conditions or mood). By conducting 
the microrandomised trials, we aim to reach our ultimate 
goal of better understanding sedentary behaviour inter-
ventions in older adults.
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