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Abstract

Objectives: To systematically review and synthesise the findings from process evaluations of interventions in
trials which measured sedentary behaviour as an outcome in adults to explore: 1) how intervention content,
implementation, mechanisms of impact and context influence outcomes; 2) how these interventions are
experienced from different perspectives (participants, carers, and staff).

Methods: Databases searches were conducted in March 2019 and updated in May 2020 in: CINAHL;
SPORTDiscus; Cochrane Database of Systematic Reviews; Cochrane Central Register of Controlled Trials;
AMED; EMBASE; PsycINFO; MEDLINE; Web of Science; and ProQuest Dissertations & Theses. Studies meeting
the following criteria were included: Process evaluations of trials including interventions where sedentary
behaviour was measured as an outcome in adults aged 16 or over from clinical or non-clinical populations.
Studies were excluded if interventions were delivered in educational settings, a workplace, or if they were
laboratory-based studies focused on the immediate effects of breaking sitting. The Medical Research Council
process evaluation framework underpinned the review, informing the objectives, coding framework and
providing a structure for synthesising and reporting the findings.

Results: 17 process evaluations were included. Five interventions focused on reducing sedentary behaviour or
sitting time, 12 aimed to increase physical activity or promote healthier lifestyles. The process evaluations
indicated changes in sedentary behaviour outcomes were shaped by numerous factors including: barriers (e.g.
staffing difficulties and scheduling problems) and facilitators (e.g. allowing for flexibility) to intervention
delivery; contextual factors (e.g. usual lifestyle and religious events); and individual factors (e.g. pain, tiredness,
illness, age, and individual preferences).

Discussion: Changing sedentary behaviour is complex. Intervention requires careful consideration of the
different factors that could influence changes in outcomes to ensure that interventions can be appropriately
tailored to suit different individuals and groups.
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Strengths and limitations of this study

e This systematic review is guided by Preferred Reporting Items for Systematic Review and Meta-analysis
(PRISMA) guidance

e This is the first systematic review which has synthesised data from process evaluations evaluating
interventions in trials that measure sedentary behaviour as an outcome in adults

e The Medical Research Council guidance for conducting process evaluations has been used to structure
this review and has therefore provided a comprehensive way of identifying factors associated with
implementation, mechanisms of impact and context which may influence the effectiveness of
randomised controlled trials investigating sedentary behaviour in adults

e Non-English electronic databases were not searched. This limitation may cause language bias.

e There is some inconsistency in the quality in the reporting of the included process evaluations

INTRODUCTION

Sedentary behaviour is defined as any waking behaviour characterised by energy expenditure <1.5 Metabolic
Equivalents (METS) while in a sitting, lying or reclining posture(1). In recent years, research exploring
sedentary behaviour in adults has been expanding rapidly, documenting the potential for sedentary behaviour
to have detrimental effects on health, wellbeing, and healthcare costs(2). Randomised controlled trials (RCTs)
are particularly useful to examine intervention effectiveness(3). However, this approach cannot fully account
for how interventions work, and the degree to which intervention components contribute to effectiveness or
ineffectiveness(4).

Interventions targeting sedentary behaviour are typically complex, with multiple interacting components (5).
Changes in outcomes following interventions are largely influenced by human behaviours and contextual
factors as part of a complex process(6). The value of studying intervention processes, is recognised in the
Medical Research Council (MRC) guidelines for developing and evaluating complex interventions(3) and
detailed in the guidance for conducting process evaluations of complex interventions(4). Process evaluations
are designed to help understand the theoretical assumptions underpinning an intervention, and to disentangle
factors which may have contributed to the outcomes of an intervention(4).

The MRC process evaluation framework states that understanding of causal assumptions underpinning
interventions and evaluation of how interventions work in practice are vital in building an evidence base that
informs policy and practice. The framework outlines key functions of a process evaluation including
investigating implementation, mechanisms of impact and context to understand how outcomes are
interpreted(4).

To date, systematic reviews have synthesised the evidence of effectiveness of interventions aimed at reducing
sedentary behaviour(7, 8). However, it is also important to synthesise findings from process evaluations to
understand the complexity of factors that may influence whether interventions are effective in reducing
sedentary behaviour as these will inform future interventions in this relatively new research area. This paper
seeks to address the following aims and objectives (table 1):
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Aims and objectives
1) To identify process evaluations of interventions in trials which measured sedentary behaviour as an
outcome in adults, to understand the intervention content, mechanisms of impact, implementation and
delivery approaches and contexts, in which interventions were reported to be effective or ineffective.
2) To explore experiences of participants, family members/carers and intervention staff in interventions
that measured sedentary behaviour as an outcome in adults.

Table 1: Review objectives

1. To identify and record the trial data (e.g., design of interventions, sample sizes, duration and content of
interventions, and primary and secondary outcome data (from the process evaluation publication or associated
publications)).

2. Establish whether logic models or theoretical models were used to explain how interventions were intended
to work.

3. Establish whether interventions were delivered as intended (as per protocol).

4. Explore intended or unintended mechanisms that influence the extent to which interventions are effective.

5. Understand barriers and facilitators to delivery of, and participation in, interventions and any
recommendations made to address such barriers and facilitators.

6. To synthesise qualitative data concerning the understanding and experiences of interventions from the
perspectives of participants, family members/carers and intervention staff.

Qualitative data related to exploring perceptions, views and lived experiences of sedentary behaviour, but not
related to receipt or delivery of an intervention were examined in a separate systematic review(9).

The MRC process evaluation framework(4) was the underpinning framework for this review informing the
aims and objectives, coding framework, providing a structure for synthesising and reporting findings.

METHODS

Protocol and registration

Reporting of this systematic review is guided by Preferred Reporting Items for Systematic Review and Meta-
analysis (PRISMA) guidance,(10) (Supplementary file 1). The review was prospectively registered with
PROSPERO (Prospective Register of Systematic Reviews); registration number: CRD42018087403, the
protocol has been published (12).

Patient and Public Involvement

No patients involved.
Eligibility criteria

Study design

Studies explicitly identified as a process evaluation, or studies that aimed to understand the functioning of an
intervention by examining implementation, mechanisms of impact, and contextual factors(11) . Only process
evaluations of RCTs, cluster RCTs, and randomised cross-over trials were included.
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Participants

Adults aged 16 or over regardless of whether they were recruited from a clinical or nonclinical population.

Interventions

Interventions in any study which measured sedentary behaviour as an outcome, even if reducing sedentary
behaviour was not the primary outcome.

Interventions were excluded if: they were delivered primarily in schools, colleges, universities, or a workplace;
or aimed at the acute (immediate) effects of breaking up sitting time as part of a supervised (usually
laboratory-based) intervention.

Comparators

In trials, intervention groups may be compared to: no treatment, usual care, attention control, or waitlist
control groups.

Information sources
Electronic sources

In collaboration with information specialist colleagues, comprehensive search strategies were developed using
controlled vocabulary and free text terms (Supplementary File 2 for the search strategy for the MEDLINE
database). Searches were conducted in March 2019 and updated in May 2020.

We searched the following databases: CINAHL (EBSCOHost); SPORTDiscus (EBSCOHost); Cochrane Database of
Systematic Reviews (Wiley); Cochrane Central Register of Controlled Trials (Wiley): AMED (OVID); EMBASE
(OVID); PsycINFO (OVID); Ovid MEDLINE(R); OVID MEDLINE(R) and Epub Ahead of Print, In-Process & Other
Non-Indexed Citations; Web of Science: Sciences Citation Index Expanded (Clarivate); Web of Science: Social
Sciences Citation Index Expanded (Clarivate); Web of Science: Conference Proceedings Citation Index- Science
(Clarivate); Web of Science: Conference Proceedings Citation Index- Social Sciences and Humanities (Clarivate);
ProQuest Dissertations & Theses.

Searching other sources

In addition to searching electronic databases, we identified process evaluations through examining included
studies from a concurrent systematic review exploring the effects of interventions in reducing sedentary
behaviour (Hall et al., submitted manuscript, 2021 (12)). We identified process evaluations reported in the
studies included in the Hall et al.,(12) review and related process evaluations through reference list scanning,
citation searching and contacting authors of the studies included from the literature searches.

Study records
Data management

References identified from electronic databases and other sources were de-duplicated and imported into
Endnote X7 reference management software. References were then imported in to Covidence
(www.covidence.org, 28™ April 2021), a web-based systematic review tool.

Selection process

Using Covidence, two reviewers (RC, NL) independently assessed titles and abstracts of records from the
electronic searches against the eligibility criteria and excluded obviously irrelevant studies. The full-text of the
remaining studies were obtained; then independently assessed, by the same reviewers, against the eligibility
criteria to determine which studies would be eligible for inclusion. The same process for updated literature
searches was undertaken (by NL, SO). During the screening process, disagreements were resolved by a
consensus-based decision between the reviewers, or if necessary, discussion with a third reviewer (D]C).
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Data extraction and narrative synthesis

A narrative approach to synthesising the data was undertaken to provide detailed written commentary to
address the research aims and objectives. Reviewers (RC, NL, and JFH) independently extracted relevant
quantitative and qualitative data from the included studies. All quantitative data was checked by a second
reviewer (SO). Fifty percent of the qualitative data was compared by NL and JFH.

Developing and refining the framework

To direct data extraction, a framework was produced based on this review’s aims, objectives and data to be
extracted as specified in the protocol (13). The six themes and relevant subthemes align with the key functions
in the MRC process evaluation framework (4) (Table 2). Data extraction items (related to the trial and process
evaluations) (13) were coded into the framework then summarised in a series of files focusing on: the
characteristics of trials (Supplementary file 3), characteristics of process evaluations (Supplementary file 4),
delivery methods and mechanisms of impact (Supplementary file 5), and implementation data including
fidelity, recruitment, retention and reach (Supplementary file 6). Within file 6, we have included our definitions
of these terms; informed by three key papers (4, 14, 15). Qualitative data from the framework is presented
under the subheadings in the ‘narrative synthesis findings’ section.

To help understand the effects of each included intervention on sedentary behaviour outcomes, the sedentary
behaviour measures from the associated RCTs were also extracted (Supplementary file 7). As the review
focuses on the findings from the process evaluations, the treatment effects estimated in the RCTs have not
been synthesised or analysed.

Two reviewers (JFH, NL) independently coded one study to pilot the framework. Following discussion, minor
refinements were made before the final framework was agreed. For example, engagement was added in to
barriers and facilitators to participation in the intervention, a clearer definition of context was added for clarity,
and a 6™ ‘miscellaneous’ theme was included to code data about trial procedures and qualitative methods,
mainly for context where appropriate. The coding rules were also refined, then used in coding the remainder of
the included studies.

Table 2: Coding framework

Themes and sub-themes Definition / descriptions of what should be
coded

1. Implementation data

1a. Intended delivery How the intervention was intended to be delivered
(in main paper or protocol)

1b. Actual delivery (including when this has been How the intervention was actually delivered,

adapted) including when it has been adapted from what was
intended

1c. Strategies for achieving delivery How the intervention delivery was achieved (e.g.

tailoring interventions to individuals)

1d. Measures of adherence A measure of adherence that was used in the study
(NB: may be some overlap with compliance/fidelity).
Definition adopted: “The extent to which delivered
content, frequency, duration and coverage of
intervention components/ material are as intended.”

2. Mechanisms of impact

2a. Logic models used to explain how the intervention | Coded when a logic model is present
was intended to work
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2b. Theories underpinning the intervention

Theories underpinning the intervention e.g. trans-
theoretical model, social cognitive theory and
behaviour change techniques (BCTs) from the 93-
item taxonomy used as part of the intervention e.g.
goal setting, self-monitoring

NB: still coded BCTs even if authors do not make
reference to a BCT taxonomy

2c. Mediators of change

Factors that explained how the intervention had an
effect.

2d. Responses to and interactions with the
intervention

Instances where participants or those providing the
intervention talked about how they responded to, or
interacted with the intervention

2e. Intended mechanisms of action influencing
intervention effectiveness

How the intended mechanisms of action influenced
effectiveness (e.g. intended mechanism of effect- self
monitoring of daily activity)

2f. Unintended mechanisms of action influencing
intervention effectiveness

Descriptions of how unintended mechanisms of
action influenced effectiveness (e.g. if social support
increased intervention effectiveness but the intended
mechanism was self-monitoring)

3. Contextual factors influencing effective and ineffective interventions (Context includes anything
external to the intervention that may act as a barrier or facilitator to its implementation or its effects

(4)).

3a. Influencing implementation

Anything external to the intervention that may have
influenced its implementation

3b. Influencing mechanisms

Anything external to the intervention that may have
influenced the mechanisms by which the intervention
had an effect (or not)

3c. Influencing outcomes

Anything external to the intervention that may have
influenced the outcomes of the intervention

4. Barriers and facilitators

4a. Barriers to delivery of intervention

Factors that hindered the delivery of the intervention
(including internal factors)

4b. Facilitators to delivery of intervention

Factors that enhanced the delivery of the intervention
(including internal factors)

4c. Barriers to participation and/or engagement in
intervention

Factors that hindered participation or engagement in
the intervention: “The extent to which participants
understand, accept and enact specific components of
the programme in their daily lives.”

4d. Facilitators to participation and/or engagement in
intervention (e.g. incentives)

Factors that enhanced the delivery of the
intervention. Definition as above.

4e. Recommendations made to address barriers and
facilitators.

Recommendations made to overcome the barriers
and facilitators (from either the study participants
(including those delivering)) or the authors of the

paper.

5. Understanding and experiences of interventions from different perspectives

5a. Participants’ experiences

Experiences from the perspectives of participants
that cannot otherwise be coded into context, or
barriers and facilitators (likely to be direct
quotations)
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5b. Family and carers’ experiences

Experiences from the perspectives of family and
carers that cannot otherwise be coded into context, or
barriers and facilitators. Carers defined as unpaid and
informal carers so includes friends and relatives but
not paid carers.

5c. Staffs’ experiences

Experiences from the perspectives of staff that cannot
otherwise be coded into context, or barriers and
facilitators. Paid carers that are involved in the
intervention would be included here.

5d. Control group experiences

Experiences from control group participants if
reported

6. Miscellaneous

6a. Trial procedures data

Instances where study includes information that
might be of use but is more focused on the data
collection e.g. recruitment and retention, rather than
the intervention. Agreed not to code any quantitative
data that is otherwise captured elsewhere in the
review.

6b. Qualitative methods (to provide
context)

Reports of how qualitative data collection was
undertaken e.g. ‘semi-structured interviews were
conducted with 10 staff’

Coding into the framework

Using the framework, JFH independently coded all included studies. Nine studies (every other study listed
alphabetically) were coded independently by NL. Coding was managed using NVivo software version 12

Plus(16).

Comparing codes

JFH and NL compared data from the nine studies coded by both researchers. To enhance the rigour of the
process, JFH then re-reviewed all studies coded singly to ensure consistency(17).

Methodological quality

Methodological quality of included studies was assessed using the Mixed Methods Appraisal Tool (MMAT)(18),
which is designed to concurrently assess qualitative, quantitative, and mixed methods studies. Three reviewers
(NL, RC, JFH) independently assessed the quality of studies and resolved any discrepancies by making a
consensus-based decision, or if necessary, by discussion with a fourth reviewer (D]C). Studies were not
excluded from the synthesis based on the outcome of the quality assessment.
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RESULTS

The PRISMA flow diagram (Figure 1), presents results from all searches. Database searches identified 3,167
records; 116 additional records were identified through other sources. After removing duplicates (n = 1,113),
2,170 titles and abstracts were screened; 2,088 records were excluded as they did not meet the pre-defined
eligibility criteria. The full-text reports of the remaining 82 records were assessed for eligibility, of which 24
reports were assessed as ineligible. The results of the process evaluations of six eligible studies (seven reports)
9 were unavailable. In total, 17 process evaluation reports were included for data synthesis. Fifty associated

10 reports were also retained for the purpose of this review (e.g. protocols, trial results) to address objective one.

oNOYTULT D WN =

>8 Figure 1: PRISMA flow diagram
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Record of excluded studies

Supplementary file 8 provides reasons for excluding the 24 studies outlined in Figure 1.
Summary of included studies

Included randomised controlled trials

To address objective 1, and provide context for the process evaluations, supplementary file 3 presents data
from the trials associated with included process evaluations, including: aims, inclusion/exclusion criteria,
sample size, participant characteristics, study design, intervention and control descriptions, data collection and
follow-up time-points and outcome measures used.

RCT aims

Associated trials where sedentary behaviour was measured as an outcome were published between 2007-
2020. Five trials focused specifically on reducing sedentary behaviour (19-21) or sitting time(22, 23). The
remaining 12 trials aimed to increase physical activity or promote healthier lifestyles but measured sedentary
behaviour as an outcome.

Trial location and participant characteristics

Seven trials were conducted in the UK(20-22, 24-27), the remainder in the USA(19, 23, 28), Netherlands(29,
30), Brazil(31), Ireland(32), Canada(33), Hong Kong(34), and Belgium(35). Participants recruited into the trials
varied, including: mothers or parents of infants, pregnant women, adults, older adults, overweight adults,
individuals with chronic illnesses, and individuals with intellectual disabilities or serious mental illnesses. Most
trials included males and females, however three included females only(19, 26, 28). Participants' ages ranged
between 30 and 75; the majority of trials included participants aged between 40 and 50 years(19-21, 24, 25,
29, 30, 32, 33).

Included process evaluations

Supplementary file 4 presents data specific to the process evaluations including: aims and whether the process
evaluations were pre-specified, sample size and sampling methods, study design and data collection methods,
and theoretical frameworks used. These data provide further context for the narrative synthesis.

Thirteen of the 17 process evaluations were pre-specified in published protocols, or trial register records. Five
studies(19, 26, 30, 32, 35) were published prior to the MRC guidance for process evaluations(4), the majority
were published in the same year or after the guidance was published(20-25, 27-29, 31, 33, 34). Despite this,
only four authors cited the MRC guidance(20, 22, 25, 27) and only one reported using this to guide the process
evaluation(25). Fourteen out of 17 used the term ‘process evaluation’ within the publication. Three did not use
this term(23, 24, 34).

Process evaluation aims

There was considerable variation in process evaluation aims. Some studies had a broad focus on participants’
experiences for example, Elramli (24) aimed to explore participants’ views regarding the effectiveness of a
walking intervention for rheumatoid arthritis (RA). Others focused more specifically on barriers to achieving
activity goals(28), or barriers and facilitators to the sustainability of an intervention(29). Some focused on the
feasibility and/or acceptability of interventions among different participant groups, including those at risk of
chronic disease (33); older adults(23); individuals with intellectual disabilities(20); and individuals with
serious mental illnesses(21). Only two process evaluations were conducted with a view to refine the
intervention(26, 27).

Study design and data collection methods

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 11 of 74 BMJ Open

As outlined in supplementary file 4, sample sizes of participants recruited to the process evaluations varied,
from five(21) to 411(29). A total of 1553 participants were included from intervention groups across the 17
studies and 340 from control groups in four studies(26, 29, 34, 35).

Nine studies(19-22, 25-27, 29, 31) used mixed-methods, most commonly combining quantitative questionnaires
with semi-structured interviews (telephone and face-to-face). In five studies, questionnaires were used to ask
participants about their satisfaction with the intervention, intervention fidelity, and about suggested

9 improvements to interventions(19, 27, 29, 32, 35). In two studies, questionnaires focused on intervention

10 providers experiences of delivering and participating in interventions(25, 30).

oNOYTULT D WN =

13 Semi-structured interviews explored intervention contexts, barriers and facilitators to intervention delivery,
14 and experiences from the perspectives of intervention providers, participants, and their family members or

15 carers(21-27, 29, 31, 33, 34). Other methods used included: non-participant observations (19), focus groups(20,
25,27, 31, 34), healthcare professionals’ registries and log books(29).

20  Methodological quality

Supplementary file 9 provides an overview of the answers to questions in the relevant categories of the
MMAT/(18) for all included studies. Options include, ‘yes’, indicating a positive judgement, ‘no’, indicating a
25  hegative judgement, or ‘can’t tell,” which is used when there is insufficient information to make a judgement.
26  MMAT authors discourage calculating an overall score and excluding studies based on their methodological
27 quality(18). Therefore all studies remained included in the synthesis and were not weighted. Below is a

;g summary of the assessment of each of the six categories.
30 ) )
31 - Screening questions

32 The majority of studies had clear research questions or aims, and appropriate data were collected.

1. Qualitative studies

36  Thirteen of 17 included studies had a qualitative component. Four(21, 26, 27, 34) were rated as not meeting

37  some of the criteria in this category, because the descriptions of the analysis process lacked detail, and it was

38  unclear how authors arrived at their findings. In these studies, findings were commonly presented as a series of
quotes, in tables or supplementary files but interpretation was considered too limited to constitute an in-depth

41  analysis.

42

43 2. Randomised controlled trials

44 Each of the included studies was associated with a RCT. This category of the MMAT was used to assess the
22 quality of the trials. The ‘can’t’ tell’ option was most commonly used in this section because authors often

47 provided insufficient information to provide an answer, particularly regarding the randomisation process and
48  blinding. Scoring was more mixed within this category and no studies scored yes for all questions.

g? 3. Non-randomized studies

52  The associated trials were all RCTs; therefore this category was not applicable.

53

54 4. Quantitative descriptive studies

gg Thirteen studies had a quantitative component. Overall, they were rated positively across all questions.
57

58 5. Mixed methods studies

59

60
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We considered studies which used methods meeting the criteria for both categories 1 and 4 as mixed methods
studies. This category was only applicable for nine studies. When studies were rated negatively on either the
qualitative or quantitative component, it was reflected in the judgement for this category.

Narrative synthesis findings

This section reports on the findings from the included 17 process evaluations coded into the framework and
summarised in narrative form. Subheadings based on the key functions of a process evaluation outlined in MRC
guidance by Moore et al.,(4) have been applied to organise the data.

Description of the interventions and their causal assumptions

According to Moore et al.(4) a clear description of the intervention and its causal assumptions are an important
part of understanding how other factors (e.g. implementation, context and mechanisms of impact) influence
outcomes.

Supplementary file 5 describes the content and delivery methods for all the interventions. Intervention
delivery periods ranged between 6 weeks and 18 months. All interventions included multiple components,
examples include group based educational session combined with email input and self- monitoring tools(19) or
one-to-one counselling combined with tailored email input(28). In terms of intervention delivery,
interventions commonly incorporated some group based input or support(19, 21, 22, 24-26, 29, 31, 34).
Interventions were also delivered by a range of providers including researchers(19), health educators (22,
28), exercise professionals, including personal trainers(20, 29), coaches(21, 23, 33), advisors and nurses(25,
30).

Supplementary file 5 also includes information about the mechanisms by which the interventions are intended
to have an effect, and any theoretical underpinnings. All interventions were underpinned by theory or
incorporated behaviour change techniques, the most common theory being Social Cognitive Theory(36).

Implementation and delivery approaches

Moore et al.(4) recognise that interventions can have limited effects due to weaknesses in how they are
designed, or because they are not properly implemented. This section outlines the extent to which
interventions were reported to be delivered as intended, common approaches used in intervention delivery,
and whether this reportedly translated into changes in outcomes.

As indicated in file 5, in three studies(21-23) interventions were reportedly delivered as intended. In seven
studies, (19, 20, 25, 28-30, 33) adaptations were made to the interventions during the course of the trial. In the
remaining seven studies,(24, 26, 27, 31, 32, 34, 35) it was difficult to determine whether there were any
adaptations as authors only reported the actual delivery, not the intended delivery.

Approaches for achieving intervention delivery included: ensuring staff were appropriately trained and
prepared to deliver the intervention with fidelity(19, 31); tailoring aspects of the programme to individuals and
their needs (e.g. ensuring activity consultations are appropriate for those with intellectual disabilities (20));
and allowing for flexibility in delivery methods. For example, in Poston et al.(26), pregnant women were
provided with the option of receiving the intervention via phone or email, rather than sessions delivered at the
hospital, and in Berendsen et al.(29) coaching meetings as part of the intervention were planned with
consideration of holidays and health issues.
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Despite these adaptations for enhancing fidelity, interventions were not always effective in achieving the
intended outcomes. For example, in Poston et al.(26) despite flexibility in the delivery mode, objectively
measured physical activity and sedentary behaviour did not change in the intervention group. In this particular
participant group (pregnant women), the potential to achieve the targeted health outcome, optimal blood
glucose level, via dietary changes, was greater than changes in physical activity, including sedentary behaviour,
as for some participants increasing their activity led to feelings of discomfort. Similarly, in Matthews et al.(20),
although individual tailoring was used, the intervention did not have a significant effect on any of the primary
or secondary outcomes including time spent in MVPA and time spent sedentary. It was suggested that the
intervention may need to be longer than 12 weeks for individuals with intellectual disabilities. This highlights
the importance of understanding more about how an intervention is intended to have an effect, as outlined in
the following section.

Mechanisms of impact influencing intervention effectiveness

Moore et al.(4) emphasised the importance of exploring mechanisms through which interventions bring about
change, to learn more about how the intervention effects may have occurred and how they may be replicated in
similar future interventions. This section outlines the mechanisms were reported across the studies and the
extent to which they had an impact on behaviour and outcomes.

Social Cognitive Theory was the most commonly used theory, and the following mechanisms of action were
reported in several studies: enhancing self-efficacy by rating confidence in completing goals(19); using
behavioural cues e.g. standing up every hour, and leaving the remote at the TV(19); using resources e.g.
websites combined with counselling calls to encourage goal setting(28) providing social support in educational
sessions or workshops, and input and engagement from carers(19, 20, 22, 24, 28).

However, across the studies, the extent to which these mechanisms had their intended impact on behaviour
change varied. In Elramli (24) where the aim of the intervention was increasing daily step count, social support
was found to be a key factor in participants who increased their physical activity. However, behaviour change
techniques including social support, feedback, and self-monitoring were to a lesser extent associated with
reduced sedentary behaviour in those with rheumatoid arthritis (RA). In Matthews et al.(20), where the
intervention aimed to increase walking and reduce sedentary behaviour, the component of social support was
not effective for adults with intellectual disabilities. In the study by Biddle et al.(22) where the intervention
aimed to reduce sitting time, there was no difference in sedentary time at 12 months between intervention and
control arms. Reasons for a lack of change in sedentary behaviour included: a preference for adopting
physically active behaviours rather than sitting less, and motivational drift after three months. In Adams and
Gill(19) which focused on reducing sedentary behaviour and increasing light physical activity, self-efficacy was
not shown to be a predictor of change in sedentary behaviour. Behavioural cues, e.g. leaving the remote at the
TV, did not always influence behaviours either, because some participants were already doing the cued
behaviour, and some did not have a TV(19).

Studies underpinned by the Transtheoretical Model, Theory of Planned Behaviour and Self-Determination
theory placed emphasis on encouraging participants to be aware of and monitor their own behaviour(20, 29,
30). Motivational interviewing was used in two studies to prompt participants to find solutions, rather than
telling them how to change their behaviour (29, 30). Berendsen et al.(29) found the feasibility of changing
physical activity behaviours and dietary habits was not as high as expected and was likely associated with poor
adherence. Some participants were unrealistic about how much of their own effort would be required, which
influenced attendance at meetings. Lakerveld et al.(30) reported that practice nurses were competent and
confident in the delivery of motivational interviewing and participants’ satisfaction was high, but even so,
almost no effects were seen in the determinants of behaviour change in this population of individuals who were
at risk of cardiovascular disease and diabetes.
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In summary, these findings provide some insights into how mechanisms may or may not have an effect on
sedentary behaviour, and highlight that it is important to fully understand the complexities of interventions.

Factors including context that facilitate or hinder implementation or how participants respond or interact
with the intervention

Moore et al.(4) regard understanding context as an important part of interpreting factors influencing whether
interventions are effective. They defined context as anything external to the intervention that may act as a
barrier to its implementation or effects. They also considered participants responses to and interactions with
the intervention as important mechanisms that could influence outcomes. Drawing on the coding framework,
this section is divided into include barriers and facilitators to delivery of interventions, barriers and facilitators
to participation and engagement, and understanding of participants experiences from different perspectives.

Barriers to delivery of interventions

Across the studies, there were a range of barriers to delivering interventions, including administrative or
scheduling issues and organisational difficulties or challenges. In two studies, planning educational sessions
around other commitments including holidays and childcare responsibilities was difficult for staff (24, 34). In
Blunt et al.(33) a central research team were involved in scheduling appointments, intending to reduce the
workload for coaches. However, this resulted in increasing time spent scheduling and it was recommended that
coaches were best placed to take responsibility for their own scheduling(33).

Organisational difficulties were apparent across two studies(20, 31). A community health worker from one of
the six health centres in Benedetti et al.(31) described the long absence of a doctor as a turbulent time in the
unit, which added difficulties in trying to deliver the intervention. In Matthews et al.(20), the intervention was
implemented at a time of significant change within the local learning disability service. Provision of support
was affected by the closure of many day centres, which led to a low morale and increasing work pressures
among the staff. In Berendsen et al.(29), there were factors that influenced adherence; additionally suspended
government financial and policy support meant the programme could not continue.

Barriers to participation and engagement

Across the studies, there was a range of barriers to participation and engagement in the interventions. The
most common barriers to engagement were: having a pre-existing illness or injury and associated problems e.g.
pain(19, 23-29, 33), having other commitments e.g. work, caring responsibilities(23, 24, 26, 28); and being too
tired(22, 26, 33). Other, less common barriers to engagement included loss of accountability for behaviour over
time(33), fluctuating mental health(21), and lack of motivation(24).

Some participants also experienced difficulties with pedometers and accelerometers used as an outcome
measure for the trial,, in terms of understanding how to use them, side effects of wearing them e.g. skin
irritation(19, 23) and lost devices(19, 22). In Biddle et al.(22) half the participants experienced problems with
the software for the ‘Gruve’ accelerometer, including: computer synchronisation issues, incompatible
computers, website navigation problems, device malfunction, short battery life, and charging issues.

Some barriers may be more applicable to specific groups. For example, in Benedetti et al.(31), a community
health worker perceived some older people to be apprehensive about new things which may have been a
barrier to participation. In another study, a participant thought that sitting was deserved in old age and he was
looking forward to this aspect of retirement to indulge in some of his passions e.g. reading and studying, which
made him resent the idea of standing more(23).
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Some barriers were specific to particular contexts. In Elramli,(24) participants who had RA worried about
using the gym because they lacked knowledge of suitable, safe exercises. Although workplace interventions
were not included in this review, participants who had received educational based interventions reflected on
how this applied to other parts of their lives and therefore provided some insight into how the work setting
impacts upon sedentariness. For example, participants felt that it was not appropriate to be standing in a work
context which could cause embarrassment, e.g. the expectation to be seated for meetings(19, 22, 23). Further
barriers at work included having no access to stairs and no standing desks(22).

The context of other parts of everyday life was also influential for some participants who had developed
ingrained sedentary habits, as a result of their usual activities or hobbies e.g. reading, eating, socialising, TV
viewing, and knitting(23). Religious festivals had an impact on willingness to reduce sitting time at certain
times of the year e.g. Christmas and Ramadan(25).

Facilitators to the delivery of interventions

Some of the approaches for achieving implementation and delivery could be regarded as facilitators, including:
allowing flexibility in delivery methods, tailoring aspects of the programme to individuals, initial preparation
and planning. A range of other factors facilitated intervention delivery.

For example, in Blunt et al.(33), coaches valued the simplicity and structure of the programme. They also
appreciated that the programme did not require extensive background knowledge or preparation over and
above their existing working requirements. Coaches had the option of referring back to the Canadian Physical
Activity Guidelines to ensure they were providing the right level of support to participants. In another study,
not requiring too much additional trial focused expertise, and having access to useful trial related resources
was valued by social workers(34). In this study the research team prepared and organised most of the
materials which facilitated delivery. As a contrast to low morale among staff(20), having a committed team was
also important for facilitating delivery(34).

Facilitators to participation or engagement in intervention

There were a range of facilitators to participation and engagement in the interventions. The most common
facilitator was support and encouragement from providers and peers; participants valued personal interaction
and having someone to keep them on track with the intervention(20, 24, 25, 27, 31, 33).

In some studies, group environments facilitated engagement and provided opportunities for sharing
experiences and meeting other peers in a similar situation(21, 24, 27). In Matthews et al.(20), many
participants liked one-to-one engagement with intervention providers. This was particularly beneficial to the
group who had intellectual disabilities, partly because the conflicting needs of participants in group activities
were occasionally disruptive. This group faced challenges to engagement with the intervention, compared to
the general population. Matthews et al. suggested the need for providing interventions to people with
intellectual disabilities for longer than 12 weeks, so that consultations with providers can address more
barriers(20).

Being accountable to someone, e.g. a health coach, also facilitated engagement in three studies because the
participants felt being monitored provided motivation(20, 23, 25, 33). Whilst use of a step count monitor was a
barrier for some, others found this was a good motivator(23, 24). Adams and Gill(19) recommended that in
order for pedometers to be beneficial they need to be more accurate. It was also suggested that technology
should be tailored to detect movement in older adults which may be different from younger adults (23).

Participants valued textual resources that were considered attractive through using appropriate text and
images (20, 31). Adams and Gill(19) made recommendations for making resources more accessible including
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embedding videos in emails rather than asking participants to use YouTube, and printing cue cards out rather
than asking participants to do so themselves. Less common facilitators were: already being involved in health
programmes (33), and becoming more aware of the extent of their own sedentary behaviour(23).

Understanding experiences of interventions from different perspectives
Participants

There was some overlap in data coded into barriers and facilitators and participant experiences. The
experiences can be divided into positive and negative. Examples of common positive experiences included
enjoyment or satisfaction with the intervention programme (19, 21, 31). In some studies, participants
described this as life-changing(23, 25) or a new opportunity for learning about how to reduce sedentary
behaviour and exercise safely(24). As a result of engaging in the intervention, some participants recognised
they had become more aware of the importance of reducing sedentary behaviour(19, 24, 31) and associated
benefits e.g. weight loss(21, 23), and reduced stress(23, 34),less fatigue(23), less pain(24), and lower blood
sugar(19).

Examples of negative experiences included: feeling stressed or nervous due to wearing a pedometer and a need
to check it frequently(24); disliking a type of counselling session because they expected to follow
suggestions(30); and feeling nagged by carers to participate(20).

Family/carers

Only two studies included data regarding the experiences of families or carers(20, 34). There was a distinction
between the carers’ or family members’ perceptions of participants’ experience and their own experiences as
part of an intervention or supporting the intervention. In Matthews et al.(20) family carers talked about how
much the participants enjoyed their experiences due to reaching their goals and getting a certificate.

The dynamic was different in another study which included a family-based exercise intervention(34).
Participants valued reminding each other as a family to do their exercises.

Staff

There was also some overlap in data coded into barriers and facilitators and staff experiences. Most of staff’s
perceptions of the participants’ experiences were positive. In two studies, staff perceived participants enjoyed
using pedometers and diaries(20, 25). Staff voiced their positive perceptions of the programme, e.g.
encouraging others and themselves to fit physical activities into their everyday lives(33), and enhancing the
participants’ family cohesiveness(34). Being involved in delivering the programme also had benefits for some
staff.. It helped them understand the complexities associated with having a healthy lifestyle(33); and reminded
them to stand and move more in their own roles(34).

Some negative experiences overlapped with the barriers to delivering the interventions. These included
difficulties with staffing when they were already overcommitted (20, 31); limited venue space for delivering
the programme(31); and lack of psychological training to be able to deliver the intervention(29).

DISCUSSION

Summary of findings
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This review aimed to synthesise process evaluations of interventions in trials where sedentary behaviour was
measured as an outcome to: develop an understanding of intervention content, mechanisms of impact,
implementation and delivery approaches and contexts, in which interventions were reported to be effective or
ineffective and explore the experiences of participants, family/carers and intervention staff in such
interventions. To address these aims, we synthesised data from 17 studies including a range of participant
groups e.g. mothers or parents of infants, pregnant women, adults, older adults, overweight adults, individuals
with chronic illnesses including rheumatoid arthritis, intellectual disabilities and serious mental illnesses.
Systematic reviews of process evaluations have been conducted in other areas of research e.g. primary
care(37) and workplace health promotion programmes(38). However, to our knowledge this review is the first
to synthesise data from process evaluations of interventions in trials which measured sedentary behaviour as
an outcome in adults.

The review has highlighted the complexity of factors that contribute to implementing interventions with
fidelity, and how this links to outcome effects. Common barriers to delivery were those that may be expected in
delivery of complex interventions of any kind, not just reducing sedentary behaviour. These included structural
changes and staffing pressures within an organisation, and limited funding for providing interventions. Many
interventions required some level of input from providers (e.g. researchers, health educators, exercise
professionals, coaches and health professionals) to deliver the programme, e.g. scheduled exercise or education
sessions. On the other hand, this limited flexibility of a structured intervention posed difficulties amongst some
participants who had busy schedules and other priorities. In such cases, delivery was facilitated by providing
different options for how the intervention is delivered e.g. via phone or email. However, flexible intervention
delivery did not guarantee adherence to the intervention, because participants faced other barriers e.g.
discomfort during pregnancy, cognitive difficulties; these factors ultimately impacted on sedentariness.

Whilst it was not our primary intention to synthesise the quantitative findings from the RCTs; the quantitative
findings (summarised in supplementary file 7), indicate only three studies reported a statistically significant
reduction in sedentary behaviour at the end of the intervention (21, 24, 33). The review identified
commonalities across these three interventions that were effective in reducing sedentary behaviour; they all
included elements of goal setting and access to support or coaching from a professional. All three were
underpinned by theories (social cognitive theory of self-regulation, social cognitive theory and the COM-B
model, including a focus on self-efficacy) which in part explain how these interventions may have had their
effects (file 5). However other studies also had similar features, were underpinned by similar social cognitive
principles including self-efficacy (19, 22, 26, 28)but reported no statistically significant reduction in sedentary
behaviour.

This suggests that the process of changing outcomes e.g. sedentary behaviour is complex and influenced by
other factors. Complex interventions were traditionally understood as those comprised of multiple
components(3). However, context is becoming increasingly recognised as a source of complexity with
acknowledgement that interventions are not a discrete package of components, but also a process of changing
what complex systems do, including the interactions between individuals (e.g. providers and recipients)(39).
Our findings support this notion because whilst all interventions were underpinned by psychological theories
focused on individual-level change e.g. social cognitive theory(36), trans-theoretical model(40), theory of
planned behaviour(41), self-determination theory(42) and habit formation theory(43); it was evident that a
range of wider, contextual factors in addition to individual factors also influenced the implementation and
delivery of the intervention as part of complex systems. However, within the included process evaluations,
programme theories (including logic models) depicting how the intervention would operate in a particular
context were rarely reported. Only one process evaluation reported a logic model(25). Given the complex
nature of the delivery and engagement associated with complex interventions, it is important that influences
on outcomes such as reduced sedentary behaviour are understood as individual-level behaviour change
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processes, and in context, taking into account the complexities of experiences(44). Ensuring logic models are
developed and reported would aid in understanding these complexities.

The identified barriers and facilitators to participation and engagement provide important insights into
participants’ experiences of interventions and explain what makes interventions more acceptable to some
individuals compared to others. The review indicates that social support was important for participants. Some
participants valued elements of groups such as meeting others and sharing experiences among similar peers.
Others, particularly those with intellectual disabilities, valued one-to one input from providers. Level of
motivation was also influential in engagement. Some felt motivated due to being accountable to someone;
whilst others felt motivated as a result of tracking activity using a pedometer. However, others disliked
pedometers because they struggled to understand the device or experienced skin irritation whilst wearing
them. Previous studies have found satisfaction being important for compliance and engagement with tracking
devices e.g. pedometers(45, 46) . Results of a national cross sectional survey conducted in Australia suggested
that interventions should make sure the devices align with the preferences of the target groups(47) . Our
review suggests that individuals with particular conditions could benefit from interventions that are tailored to
their symptoms e.g. pain, tiredness and illness.

Changes across the lifespan should also be considered so that interventions can take into account what is
appropriate and acceptable for older adults. Our review findings indicate that older people may be more likely
to think that sitting down is deserved, or associated with enjoyable hobbies e.g. reading. A recent review by
Compernolle et al.(48) focused on older adults perceptions of sedentary behaviour similarly found that
sedentariness was motivated by finding enjoyment, and comfort. Their experiences are also shaped by their
capabilities, the social opportunities, and motivations in addition to societal expectations that often dictate that
for older people sitting is their main mode of living.

Current lifestyles, regardless of age or other characteristics also influence the extent to which participants are
likely to engage in behaviours that reduce sedentary behaviour. Our review evidence adds to, and supports
findings from another review exploring qualitative experiences of participating in non-workplace
interventions(9). Sedentary behaviour is further complicated by seasons and events e.g. celebrations such as
Christmas or Ramadan which disrupt normal behaviour patterns, and perhaps lead to less concern with healthy
behaviours, even with interventions. A systematic review of factors that influence physical activity and
sedentary behaviour in ethnic minority groups in Europe also identified cultural and religious factors as
influential in the extent to which individuals were sedentary(49). However, they highlighted that aside from the
celebrations and events, some parts of religious activity e.g. walking to religious sites for prayers actually
facilitated reduced sedentary behaviour and increased physical activity.

Looking across the barriers and facilitators identified in this review and the wider literature, a range of factors
need to be considered, highlighting how difficult it is to develop interventions that are suitable for participants,
even those with apparently similar characteristics. The consolidated framework for implementation research
(CFIR) is an example of a taxonomy of constructs, organised into five domains (intervention, inner setting,
outer setting, individual characteristics, and process) that has been devised to understand what influences
implementation that could be applied to further understand such complexities(50). Interventions require some
level of adaptation to the context and may need to be tailored to participants, including those share similar
characteristics, e.g. those with rheumatoid arthritis or intellectual disabilities. They also need to consider the
dynamic between staff, participants and families as part of working towards a shared goal (e.g. reducing
sedentary behaviour). However, tailoring interventions can be challenging. It can be expensive while material
and staffing resources are often limited. If we are to reach a point where reducing sedentary behaviour
becomes habitual once interventions cease, participants will need simple strategies and support to take
ownership of their own behaviour so they can sustain the lifestyle changes within the context of their lives and
their preferences.
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Strengths and limitations

This is the first systematic review to synthesise data from process evaluations evaluating interventions in trials
that measure sedentary behaviour as an outcome in adults. Robust methods were used throughout the conduct
of the review. A comprehensive search strategy was developed with input from an information specialist; two
reviewers independently screened search results and assessed the quality of included studies.

Although a large proportion of the trials on which the process evaluations were based were conducted in the
UK, the inclusion of studies from other countries (e.g. USA, Netherlands, Brazil, and Hong Kong) mean these
findings are relevant for researchers internationally. The inclusion of males and females enhances the
applicability of the findings in terms of gender. However with regards to age, the majority of studies included
participants between 40 and 50 years; therefore not all findings are applicable to other age groups. The
inclusion of participants from various groups can be regarded as both a strength and limitation of this review.
Findings may be of interest to experts in different research areas; however it is difficult to draw firm
conclusions for particular population groups, especially where sample sizes are small.

There was an overall lack of consistency in how process evaluations were reported. Fourteen out of 17 used the
term ‘process evaluation’ within the publication. Three did not use this term(23, 24, 34), although they met the
criteria for inclusion in that they aimed to explore participants’ views on the factors that influence intervention
effectiveness (24, 34), including the feasibility and acceptability of the intervention. Others have similarly
critiqued process evaluations in primary care(37), suggesting a need for more consistency to produce higher
quality evaluations that would inform practice and be more comparable in future reviews of this nature.

The assessments using the MMAT also indicated some variation in the quality of the process evaluations. The
four studies that were considered lowest quality had poorer qualitative components(21, 26, 27, 34) that lacked
detail and depth, and had limited interpretation. When studies were rated negatively on the qualitative
component, it was reflected in the judgement in the mixed methods category in the MMAT. Only four
studies(20, 22, 25, 27) cited the MRC guidance for process evaluations (4) but this did not equate to better
quality. Only one study(25) used the framework to guide the evaluation whereas the other three only made
reference to it in the introduction.

More than 24 tools are available to assess the quality of systematic reviews; however, there remains no clear
guidance for which tool to use for assessing the quality of process evaluations (51). The MMAT(18) was a
logical choice as it is appropriate for mixed methods studies and those using either qualitative or quantitative
data. However, it has not been designed to require detailed commentary about judgements of quality.
Therefore a simplified account of quality is presented. Yet, it is difficult to compare studies without looking
across all the domains because the authors do not recommend calculating an overall score(18). It was also
recommended that studies should not be excluded based on their quality(18), accordingly all studies were
included in the synthesis. Researchers could benefit from considering the strengths and limitations of the
MMAT when interpreting findings from this review. In our view there is also a need to develop guidelines
specific to systematically reviewing process evaluations of complex interventions.

CONCLUSIONS

There is a wealth of existing evidence which synthesises the findings from trials evaluating interventions that
have measured sedentary behaviour as an outcome in adults. To our knowledge this review is the first to
synthesise data from the process evaluations of such interventions. This review complements existing trial
evidence because it highlights a range of factors associated with implementation, context, and participants
experiences that can contribute to whether an intervention is effective or not.
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It is promising that all interventions were underpinned by theory as part of understanding how they were
intended to have an effect, however it is important to acknowledge how different contexts and individual level
factors e.g. health status, illness, age, and lifestyles can shape levels of engagement and behaviour change.
Researchers could benefit from using a process evaluation framework such as Moore et al’s,(4) for conducting
and reporting process evaluations to ensure all factors are considered. Including logic model as part of the
process evaluation would also assist in mapping the range of factors that contribute to changes in intervention
outcomes.

FIGURES:

Figure 1: PRISMA flow diagram
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5 P reported

6| TITLE

7| Title 1 | Identify the report as a systematic review. Title, page 1

2 ABSTRACT

1d Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Pg. 1

11 INTRODUCTION

12 Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Pg. 2/3

13 Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. Pg. 2/3

14 METHODS

13 Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Pg. 3

1

1 Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify Pg. 4

: sources the date when each source was last searched or consulted.

1:, Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplementary
] file 2

2(

21 Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each Pg. 4

5] record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.

23 Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Pgs. 4-7

24 process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in

51 the process.

26 Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each n/a

27 study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.

24 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any | n/a

29 assumptions made about any missing or unclear information.

30 Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed Methodological

31 assessment each study and whether they worked independently, and if applicable, details of automation tools used in the process. quality pg. 7

32 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. n/a

33 Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics Pgs. 4-7

34 methods and comparing against the planned groups for each synthesis (item #5)).
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g( 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data n/a

33 conversions.

3 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Pgs. 4-7

39 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Pgs. 4-7

4( model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.

41 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). n/a

42 13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. n/a

2; Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Supplementary

4t assessment Far peer review nnly - hffp-//hmjnpr:n hmj rnm/cifn/ahmlr/gl lidelines xhtml file 9
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9 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included | Pg. 8
1(1 in the review, ideally using a flow diagram.
13 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Supplementary
p file 4
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14 Study 17 | Cite each included study and present its characteristics. Supplementary
13 characteristics files 3and 4
16 Risk of bias in 18 | Present assessments of risk of bias for each included study. Supplementary
11 studies file 9
18 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its n/a
19 individual studies precision (e.g. confidence/credible interval), ideally using structured tables or plots.
20 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. n/a
21 syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision n/a
2] (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
; 20c | Present results of all investigations of possible causes of heterogeneity among study results. n/a
4
5 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. n/a
26 Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Supplementary
77 file 9
28 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. n/a
29 evidence
30 DISCUSSION
3 Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Pgs. 15-17
gf 23b | Discuss any limitations of the evidence included in the review. Pg. 18
3;L 23c | Discuss any limitations of the review processes used. Pg. 18
34 23d | Discuss implications of the results for practice, policy, and future research. Pgs. 15-19
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37 Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Pg.3
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4; 24c | Describe and explain any amendments to information provided at registration or in the protocol. n/a
41 Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Pg. 19
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Database: Ovid MEDLINE(R) <1946 to May 2020>

Search Strategy:

[N

Sedentary Lifestyle/ (7525)

N

(sedentary or sitting or sedentariness or sedentarism).ti. (6452)
3 ((sedentary or sitting or seated) adj5 (behavio* or lifestyle or life-style)).tw. (7249)

4 ((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or males or females
or individuals or people)).tw. (2515)

5 (sedentary adj3 (adult? or men or women or males or females or individuals or people or population?)).tw.
(4859)

6 ((sitting or sit or seated or stationary or standing) adj3 (task* or time or bout* or work* or break*)).tw.
(4603)

7 low energy expenditure.tw. (144)

8 physical* inactiv*.tw. (6591)

9 (leisure time adj5 (physical* activ* or passive or inactiv*)).tw. (3445)
10 "physical activity level*".tw. (6404)

11 ((sitting or lying) adj2 posture*).tw. (998)

12 (prolong* adj2 (reclin* or sit or sitting or seated)).tw. (564)

13 chair rise?.tw. (323)

14 "sit*less".tw. (601)

15 ((light or low) adj "physical activ*").tw. (1853)

16 ((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical*
inactiv*)).tw. (1377)

17 (time adj5 (computer® or television or tv or video game? or videogame? or gaming or screen or
media)).tw. (8936)

18 ((watch* or view*) adj5 (television or tv)).tw. (4240)
19 (play* adj5 (video game? or videogame? or computer game?)).tw. (1305)

20 ((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical*
activity* or sitting or seated or underactiv* or under activ*)).ti. (351)

21 or/1-20 [sedentary behaviour terms] (50991)
22 Program Evaluat*.mp. (62861)

23 "Outcome and Process Assessment (Health Care)"/ (25572)
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24 "Process Assessment (Health Care)"/ (4358)

1

; 25 process evaluat*.mp. (2608)

g 26 or/22-25 [process evaluation] (91311)
g 27 randomized controlled trial.pt. (476630)
o 28 controlled clinical trial.pt. (92914)

1(1) 29 randomized.ab. (377791)

:g 30 placebo.ab. (177752)

12 31 drug therapy.fs. (2086845)

1? 32 randomly.ab. (262246)

12 33 trial.ab. (392148)

3(1) 34 groups.ab. (1631334)

g 35 27 or28or29or30or31or32or33or34(4041965)
gg 36 expanimals/ not humans.sh. (4552221)

27 37 35not 36 [Cochrane RCT filter 2008, sensitivity maximimising] (3448772)

29 38 21 and 26 and 37 [sedentary behaviour and process evaluation and RCTs] (420)
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2
3 | Randomised Control Trials
4 | Study Study aims |Inclusion/exclusion Sample Participant Study Intervention Control Data Outcome measures for
5> | (Authors criteria size, n characteristic |design, description descriptio |collectio |treatment effects
6 | (Year), assigned |s RCT type, |(Content, n n and (pre-specified or those
/ Country to (Age (mean group, duration) follow only reported)
8 (of intervent |(SD) or %), setting ups
9 : ) ;
1g Process. ion Gender (% (tzme-
11/evaluati /control |female), points)
120N Ethnicity)
13/report)
14/Adams |Reduce Inclusion: 75 Age: Cluster On Our Feet Waiting list |Baseline |1. Time spent in SB; light
15/(2012) |sedentary |1. Women between the ages of [: 56.73 (12.64) randomise |intervention - 6 weeks |and moderate PA
16 behaviour, |35-85; I: 47 C:61.38(12.1) |d combination of 2 (accelerometer; IPAQ,
17/ USA increase 2. BMI >25; 128 controlled |face-to-face Godin Leisure-Time
18 light 3. Be willing to receive Gender: interactive group Activity Questionnaire);
19 physical intervention materials and 100% Weight-  |sessions, and 6 2. Participant's self-rated
20 activity. messages by email; loss weekly email level of confidence for
21 4. Plan to attend all program Ethnicity: support  |messages. reducing sitting and
;; (Feasibility |and data collection sessions. 89% Caucasian |club increasing PA behaviours;
24 trial) Exclusion: 11% African- |(cluster 6 weeks 3. BMI and waist
25 Any reported conditions that American unit) circumference.
26 prohibited standing or
27 walking.
28 Albrigh |Increase Inclusion: 311 Age: Randomise| Tailored Information |Baseline |1.Time spentin MVPA
29t (2015) |moderate to |1. Mother of infant aged 2-12 [: 31.6 (5.5) d telephone in printor |1 month |(Active Australia Survey;
30 vigorous months; [: 154 C:32.1(5.9) controlled |counselling, standard 3 months |accelerometer; exercise
31|USA physical 2. Inactive (<30 minutes of C: 157 information on website. 6 months
32 activity. MVPA/week); Gender: Parallel website, and 12 months | 2. Time spent sitting while
33 3. Healthy, able to do 100% groups pedometer. (immediat |travelling; at work;
34 moderate intensity physical ely after |watching TV, etc. (Active
35 activity; Ethnicity: Communit | 12 months interventio| Australia Survey);
;? 4. BMI =18.5-40; 31.5% Native |y n) 3. Body mass index;
38 5. Not planning to become Hawaiian/ 18 months |4. Self-efficacy for PA
39 pregnant in the next 12 Pacific Islander (instrument designed to
40 months; 33.8% Asian assess self-confidence to
41 6. Aged 18-45; (Japanese, overcome barriers to PA,
42 7. Had health insurance; Filipino, other modified with questions
43 8. Read/understood English; | =~ .= A‘siz}qu)“,,,km;m R BN TR TUNN P tailored to new mothers);
a2 e e
45 1

46



Page 31 of 74

BMJ Open

Supplementary file 3. Characteristics of 17 included RCTs_27.05.21

1

; 9. Physician's written 16.4% Mixed 5. Psychosocial mediators
4 approval if history of race survey.

5 contraindicated conditions. 15.1% White

6 Exclusion: 2.6% Black/

7 1. Pregnant; Native

8 2. Planning to leave Oahu, American

9 Hawaii in the next year 0.6% Unknown

10 (permanently move away);

11 3. Diagnosis of cancer,

12 coronary heart disease

13 (including atrial fibrillation),

4 insulin-dependent diabetes

15 mellitus (IDDM), and other

19 atherosclerotic cardiovascular

1; diseases (e.g., stroke).

19 Benede |Improve Inclusion: 114 Age: Cluster BCG: 12 weekly |No Baseline |1. Time spentin SB; light
20/ thi physical 1. Aged 260; BCG: 69.7 (6.9) |randomise | meetings intervention |3 months |PA; and MVPA
21/(2020) |activity 2. No severe physical and/or |BCG:36 |TEG:71.3(7.3) |d behavioural 6 months |(accelerometers);

22 level. mental health impairments; |TEG: 52 C:67.2 (5.8) controlled |change 12 months | 2. BMI;

23| Brazil 3. Had not participated in C: 26 programme that 3. Quality of life

24 physical activity programs in Gender: 80.7% | Public was adapted (WHOQOL-BREF and
25 the past 6 months. health from "Active WHOQOL-OLD).

26 Exclusion: Ethnicity: centres Living Every Day"

27 History of heart attack and/or Not reported |(cluster from USA.

28 stroke in the past 6 months, unit)

29 cancer diagnosis and/or other TEG: 12-week (3

30 severe medical conditions. times per week)

:; exercise class

33 conducted at

2 local HCs.

;5 Berends |Improve Inclusion: 411 Age: Cluster Supervised Start-up Activity 1. Time spent PA

36 €n physical 1. Weight-related health risk; [: 55.9 (12.3) |randomise |exercise exercise monitor, |(accelerometer; IPAQ),
37(2015) |activity and |2. Inactive lifestyle (not doing |I: 247 C:53.8(124) |d programme based |programme |physiologi |sedentary, standing or
38 dietary 30 minutes moderate physical |C: 164 controlled |on BeweegKuur - |based on cal active (accelerometer);
39 The behaviour. |activity for at least 5 days per Gender: individual and BeweegKuu |measures: |2. Dietary habits;

40| Netherlan week); 64.7% GP group meetings |r - same Baseline |3. Quality of Life (EQ-6D);
41/ ds 3. Motivated for behavioural practices |with lifestyle number of |12 months |4. Medication;

42 change; Nationality: (Cluster advisor, dietitian, |meetings 24 months | 5. Side-effects;
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; 4. BMI= 25-30, with a large 88.8% Dutch  |unit) and intensive with 6. Direct and indirect
4 waist circumference (men support from lifestyle IPAQ, costs;
5 greater than 102 cm, women physical therapist. |advisor and |dietary 7. Health risk, e.g. waist
6 greater than 88 cm) with dietitian as |habits: circumference, body
7 comorbidity (cardiovascular 12 months the Baseline |composition, blood
8 disease and/or T2DM, intervention |6 months |pressure, resting heart
9 arthrosis and sleep apnoea), group, few |12 months |rate, blood biochemistry,
10 or numbers of |18 months |and physical fitness.
11 5. BMI= 30-35, with a normal meeting 24 months
12 or large waist circumference with
13 with comorbidity, or physical EQ-6D,
14 6. BMI= 35-40, with a normal therapist.  |healthcare
15 or large waist circumference costs:
19 with risk factors for 12 months |Baseline,
1; cardiovascular disease or then every
19 T2DM and without other 3 months
20 comorbidities. until 24
2 Exclusion: months
29| 1. Serious mobility limitations
23 precluding participation;
24 2. Pregnancy.
25 Biddle |Reduce Inclusion: 187 Age: Randomis [STAND - A group- |Information |Baseline |1. Time spent in SB;
26/(2017) |sitting time. |1. Age 18-40, BMI =230 (227.5 [: 32.4 (5.4) ed based structured |leaflet 3 months |2. Number of breaks in SB
27 for South Asians). [: 94 C:33.3 (5.8) controlled |education focusing on |12 months |(SB to upright
28 UK 2. Age 18-40, BMI 225 (=23 workshop. T2DM, the movement) per day (Both
29 for South Asians), with 21 C: 93 Gender: Parallel importance by IPAQ and
30 additional risk factor for 68.5% groups 6 weeks of accelerometer);
:; diabetes. increasing 3. Biochemical variables
33 Exclusion: Ethnicity: Communit physical (glucose control, insulin
34 Significant illness, steroid use, 19.8% black |y activity and sensitivity, cholesterol
35 diabetes, pregnancy or an and minority decreasing levels);
36 inability to communicate in ethnic groups sedentary 4. Anthropometric data
37 English. behaviour. (BP, weight, body
38| composition, waist
39 circumference);
40 5. Quality of life (EQ-5D);
41 6. Self-efficacy for SB
42 change;
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1

2 7. Anxiety and

2 depressions (HADS).

5 Blunt Increase Inclusion: 118 Age: Randomis |3-phases Usual-care |Baseline |1.Mean daily steps

6 |(2018) |physical 1. Age 18-85; [: 56.8(12.3) |ed HealtheSteps™ wait-list 6 months |(pedometer; self-report);

7 activity 2. 21 self-reported or [: 59 C:58.6 (14.7) |controlled |program - in- controlto |(end of 2. Time spent in PA;

g |Canada |levels. measured risk factor for C:59 person lifestyle begin active sitting (IPAQ);

9 chronic disease including: Gender: Parallel coaching, and HealtheSte |phase 3. Eating habits (STC;

10 BMI >25, <150 min of 78.8% group access to asuite |ps™6 interventi |modified DINE);

11 exercise/week, 23 hours of eHealth months on) 4. Quality of life (EQ-5D;

12 sitting/day, <8 fruit and Ethnicity: Primary |technology after EQ-VAS);

13 vegetable servings/day, 97.5% White |care support. baseline. Additiona |5.Weight and body

14 diagnosis of metabolic health 1 for composition

15 syndrome or T2DM. centres 18 months interventi |6.Blood pressure;

1? Exclusion: on group |7.Adverse events.

18 Unable to comprehend the in

19 letter of information and minimally

20 consent documentation. -support

21 phase:

22 12

23 months

24 18

25 months

26(Elramli |Increase Inclusion: 76 Age: Randomis |Walk for 1 group Baseline |1. Daily step count

27/(2017) |average 1. Aged 218; [: 58.2(13.5) |ed Rheumatoid education |13 weeks |(accelerometer);

28 daily step  |2. Confirmed diagnosis of I: 39 C:58.6 (15.8) |controlled |Arthritis (WARA) |sessionon |26 weeks |2.Time spentin SB

29 yK count. Rheumatoid Arthritis (RA) C:37 - 6 group sessions |[importance |52 weeks |(accelerometer);

2(1) according to ACR/EULAR Gender: Parallel in first 7 weeks, 2 |of exercise 3. Time spent in sitting;
2010 criteria, within 5 years 83.9% groups booster group and healthy PA (IPAQ);

32 . . . f . . .

33 of diagnosis. sessions in week |diet; and 4. Disease activity (SDAI);

34 Exclusion: Ethnicity: Communit |14 and 28, written 5. RA Quality of life

35 1. Pregnant, severe Notreported |y personal support |educational (RAQoL);

36 hypertension, joint from material. At 6. Functional capacity

37 replacement within last 6 physiotherapist |end of trial (6MWT; MHAQ; hand grip

38 months, unstable cardiac onweek 7,9,and |(12-month), test);

39 conditions, or other serious 11. Pedometers |provided 7. Cardiovascular risk

40 pathology which would affect and PA diaries pedometer factors (Blood

41 ability to take part in physical were given with  |and PA biochemical variables;

42 activity; instructions. diaries, with ASSIGN score Version
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2 2. Unable to understand advice on 1.5.1; BMI; waist and hip
2 written and spoken English or 28 weeks use. circumferences);
5 had cognitive impairment. 8. Dietary assessment
6 (DINE);
7 9. PA self-efficacy.
g |Harris |Increase Inclusion: 1,023 Age: Randomis |1.Postal - Usual Baseline | 1. Daily step count
9 |(2018) |physical 1. Aged 45-75; 45-54:33.2% |ed pedometer, physical 3 months |(accelerometer);
10 activity. 2. Registered at 1 of the 6 [: 55-64:37.8% |controlled |physical activity |activity, 12 months |2. Time spent in at least
11|UK participating general Postal: 65-75: 28.9% diary, and provided a moderate PA
12 practices; 339 Parallel instructions fora |pedometer (accelerometer);
13 3. Able to walk outside the Nurse: Gender: groups by |12-week walking |and 3. Time spent in SB
14 home and with no 346 64.1% household |programme sent |guidance on (accelerometer);
15 contraindications to by post. a 12-week 4. Self-reported PA
1? increasing their moderate C:338 Ethnicity: Communit walking (GPPAQ; IPAQ);
18 intensity physical activity 80.3% White |y 2. Nurse support - | programme 5. Cost-effectiveness to
19 levels. 10.3% Black provided at end of health services;
20 Exclusion: 6.9% Asian pedometer, trial. 6. Exercise self-efficacy;
21 1. Achieving at least 150 2.5% Other physical activity 7. Anxiety, depression;
22 minutes of at least moderate diary, and 8. Quality of life (EQ-5D);
23 intensity physical activity instructions by a 9. BMI; waist
24 weekly; practice nurse, circumference; body fat;
25 2. Living in residential or who also provided 10. Adverse events;
26 nursing home, or 3 meetings over 3 11. Health service use.
27 housebound; months to
28 3. 23 falls, or 21 fall required facilitate
29 attention, within last year; participants to be
30 4. Terminal illness, dementia, more active.
:; significant cognitive
33 impairment, blind, new onset
34 chest pain, MI, pregnant,
35 conditions which GP judged
36 for exclusion.
37Lakervel |Improve Inclusion: 622 Age: Randomis |Cognitive Provision of |Baseline |1.Cardiovascular risk
38d (2012) |lifestyle 1. Aged 30-50; [: 43.6 (5.1) ed behavioural health 6 months |score;
39 behaviour |2. Moderate or high risk of [: 314 C:43.4 (5.5) controlled |programme aimed|brochures |12 months |2. Diabetes risk score;
40/ The (dietary, CVD (according to SCORE), or |C: 308 at modifying only 24 months | 3. Dietary behaviour
41 Netherlan| physical a high risk of T2DM Gender: Parallel  |dietary, and/or (Food Frequency
42 ds activity, (according to ARIC Study). 58% groups physical activity, Questionnaire);
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; and/or Exclusion: and/or smoking 4. Time spent in PA and
4 smoking). |1. Having diabetes; Ethnicity: General behaviour, SB (SQUASH; a subscale
5 2. Previous CVD; Not reported |Practices |maximum of six of AQuAA);

6 3. Pregnancy; individual 5. Smoking behaviour;

7 4. Current malignant disease; counselling 6. Determinants of

8 5. (Severe) mobility sessions of 30 behavioural change;

9 problems. minutes, followed 7. Medical care

10 by 3-monthly utilisation;

1 booster sessions 8. BMI, waist-hip

12 by phone. circumferences;

13 9. Cost-effectiveness and
4 Intervention cost-utility in the societal
15 duration unclear perspective;

1? 10. Quality of life (EQ-
18 >D);

19 11. Blood pressure;

5 12. Blood biochemistry.
51| Lane To assess  |Inclusion: 176 Age: Randomis |2 booklets Placebo Baseline |1.Time spent in sitting;
77(2010) |the impact |1.A population sample of 21-49: 84% ed delivered by post |treatment - |6 weeks |2. Time spent in sufficient
23 of a women participating in a I: 85 controlled |- Booklet 1 a healthy PA levels;

24/Ireland |[community |mass 10 km event; C:91 Gender: targeted the eating and 3. Time spent in total PA
25 based, low- |2.Consented to follow-ups 2 100% Parallel earliest stages of |nutrition (All of above by bespoke
26 contact and 6 months afterwards; groups motivational booklet, self-report

27 intervention | 3. Those who had relapsed to Ethnicity: readiness, and delivered by questionnaire);

28 on the insufficient levels of physical Notreported |Communit |step-by-step post. 4. Readiness to change
29 physical activity were invited. y guide to increase (exercise motivational
30 activity motivation. stage).

:; habits of Booklet 2 targeted

33 insufficientl already motivated

34 y active and active stage

35 women. with information

36 about moderate

37 intensity PA, and

38 staying active.

39 Matson |To decrease |Inclusion: 60 Age: Randomis |2 health coaching |Healthy Baseline |1. Time spent in sitting
40/(2018) |sitting; 1. Kaiser Permanente [: 69.0 (4.7) ed sessions; 4 follow- |living 12 weeks |(total time, and number
41 increase Washington (KPWA) I: 29 C:67.8(5.2) controlled |up health intervention of periods of sitting for
42 ysA standing members; C:31 coaching phone |usually 230 minutes
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; time and 2. Age >60; Gender: Parallel calls; and written |available to continuously);
4 light 3. BMI 30-50 kg/m?; 68.3% groups materials, and the KPWA 2. Daily number of sit-to-
5 physical 4. Not residing in long-term email reminders. |members stand transitions (breaks
6 activity. care or skilled nursing, no Ethnicity: KPWA A wrist-worn from sitting) (Both of
7 diagnosis of dementia, and no 95.0% Not primary |device 12 weeks above by accelerometer);
8 (Pilot trial) |serious mental or a Hispanic or care programmed to 3. Short Physical
9 potentially terminal illness. Latino clinics serve as an Performance Battery;
10 Exclusion: 1.7% Hispanic outward reminder 4. Blood pressure;
11 1. Unable to stand, were not or Latino strategy for taking 5. Fasting glucose level;
12 able to walk one block; 3.3% Unknown breaks from 6. Total cholesterol level;
13 2. Participating in another sitting. 7. Depressive symptoms
4 intervention study; (PHQ-8);
15 3. Reported sitting time of 12 weeks 8.Adverse events.
1? less than 7 hours per day;

4. Could not communicate by
18
19 phone, or speak and read
5 English.
51| Matthew |Increase Inclusion: 102 Age: Cluster Walk Well 12-week Baseline | 1. Daily step count
27/s (2016) |walking, 1. Aged 18-65; [: 44.9 (13.5) |randomise |programme - 3 waiting list |12 weeks |(accelerometer);
23 reduce 2. Ambulatory and able to I: 54 C:47.7 (12.3) |d face-to-face control 24 weeks |2. Time spentin SB;
24 UK sedentary |walk unaided for 10 minutes |C: 48 controlled |physical activity MVPA; total PA
25 behaviour. |ata time, based on self/carer Gender: consultations, (accelerometer; IPAQ-S);
26 report; 44.1% Intellectua | written resources 3. BMI; waist
27 3. Any level of intellectual 1 for participants circumference;
28 disabilities; Ethnicity: disabilities |and carers, and an 4. Quality of life (EQ-5D;
29 4. Not currently taking part in Notreported |communit |individualised, Subjective Vitality Scale);
30 any other research study. y-based structured 5. Self-Efficacy for
:; Exclusion: organisati |walking Activity for Persons with
33 1. Wheelchair user or ons programme Intellectual Disability and
34 significant mobility problems; (cluster Self-Efficacy for Exercise
35 2. Severe challenging unit) 12 weeks Scale.
36 behaviour, or other needs
37 requiring constant one-to-one
38 support from staff;
39 3. Involved in regular physical
40 activity - meeting current
41 public health
42 recommendations for
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1

; physical activity, for six

4 months or more.

5 |Poston | Behavioural |Inclusion: 183 Age: Randomis |One-to-one Usual Baseline |1.Attitudinal assessment
6 |(2013) |intervention 1. Pregnant with booking BMI [: 30.4 (5.7) ed appointment with |antenatal (15+°-18*¢ | questionnaire - perceived
7 comprising |230; [: 94 C:30.7 (4.9) controlled |the health trainer; |care weeks' benefits and barriers and
g |UK dietary and |2. Singleton pregnancy, C: 89 weekly group gestation) |confidence to carry out

9 physical gestational age >15*0 weeks Gender: Parallel sessions for 8 27+0-28* |the dietary and PA

10 activity and <17+*® weeks' gestation. 100% groups consecutive weeks' behaviours;

11 changes to |Exclusion: weeks from gestation | 2. Quality of life (EQ-5D);
12 improve 1. Gestation <15+ weeks and Ethnicity: Antenatal |approximately 19 34+0-36*0 |3, Edinburgh Post Natal
13 glycaemic |>17+¢ weeks; 56.3% White |clinics weeks' gestation; weeks' Depression Score (EPDS);
14 controlin |2. Pre-existing diabetes; 38.3% Black dietary advice, gestation |4. Dietary assessment;

15 obese 3. Pre-existing essential 1.6% Asian and physical 5. Time spent in SB; light
1? pregnant hypertension (treated); 3.8% Other activity level PA; MVPA

18 women. 4. Pre-existing renal disease, advice; plus usual (accelerometer; RPAQ);
19 multiple pregnancies, antenatal care. 6. Maternal outcomes:

20 (Feasibility |systemic lupus diagnosis of GDM and

21 trial) erythematosus (SLE), 8 weeks pre-eclampsia,

22 antiphospholipid syndrome, gestational weight gain,
23 sickle cell disease; mode of delivery, blood
24 thalassemia; celiac disease, loss at delivery, inpatient
25 currently prescribed nights, detailed clinical
26 metformin; thyroid disease or and family history, health
27 current psychosis. in current pregnancy,

28 early pregnancy data

29 (ultrasound scan, nuchal
30 screening), blood

:; pressure, routine blood
33 results;

34 7. Neonatal outcomes:

35 birthweight,

36 anthropometry, inpatient
37 nights.

38 School |Healthier |Inclusion: 728 Age: Cluster Physical activity |Healthy Baseline |1. Time spentin SB; PA
39 of Public |lifestyle by |1. Aged 218 years; Majority aged |randomise |intervention -4 |eating 3 months |(IPAQ-C);

40/ Health, |adopting 2. Parents/grandparents with |I: 386 30-49 d group sessions intervention|6 months |2. Physical fitness

41 HKU Zero Time |21 child/grandchild aged 3- |C:342 [: 87% controlled |over 12 months; |-similar 12 months |performance (hand grip
42(2017) |Exercise 17; C: 84% biweekly/ structural strength; time spent
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2 (ZTEx), and |3. Primary education or Integrated |monthly mobile |design as standing on 1 leg; foot
2 Hong enhance higher; and able to read and Gender: Family messages to intervention pedalling duration);
5 Kong positive write Chinese; 92.1% Service improve physical |group. 3. Dietary habits;
6 family Exclusion: Centres activity habit. 4. Self-reported wellbeing
7 communicat | Serious health conditions that Ethnicity: (cluster 12 months (personal-health;
8 ion and might prevent from Notreported |unit) 12 months happiness; family
9 personal participating in low intensity harmony).
10 and family |physical activity.
11 wellbeing.
12 Spittaels | Increase Inclusion: 526 Age: Randomis |Group 1.Online- |Online non- |Baseline |1.Time spentin PA; SB
13/(2007) |physical 1. Aged 25-55; [: ed tailored physical |tailored 6 months |(IPAQ).
14 activity. 2. No history of [: Group 1: 39.7 |controlled |activity advice + |standard
15 Belgium cardiovascular disease; Group 1: |(8.9) 8-week stage- physical In addition, in 1 of 6
1? 3. Internet access (including |174 Group 2:39.3 |Parallel based activity worksites (n=57):
18 email access) either athome |Group 2: |(8.7) groups reinforcement advice - 2. Time spent in MVPA
19 or at work. 175 emails. based on (accelerometer);
20 C: 40.9 (8.0) Internet information 3. BMI; body fat; blood
21 Exclusion: C:177 Group 2. Online- |presentin pressure; heart rate at
22 Not specified. Gender: 30.6% tailored physical |the rest.
23 activity advice. computer-
24 Ethnicity: tailored
25 Not reported 6 months programme.
26| Stathi Promote Inclusion: 39 Age: Randomis |ACE (Active, Waiting-list |Baseline |1. Number of out of house
27/(2019) |active 1. Sedentary retired adults Participan |I: 72.9 (7.3) ed Connected, control 6 months |activities;
28 ageing in aged 265, reported spending |ts: C:75(6.4) controlled |Engaged) group, and 2. Time spent in SB;
29 yK socially <20 min per week in the past intervention - received lifestyle PA
2(1) disengaged, |month in MVPA; [: 22 Gender: Parallel One-to-one written (accelerometer);

inactive 2. Capable of walking atleast |C: 17 43.6% groups support from a materials 3. Lower limb function
32
33 older adults.|200m. peer volunteer about local (SPPB);
34 (15 Ethnicity: Communit | (activator) to initiatives. 4. Wellbeing (life-
35 (Feasibility |Exclusion: voluntary |97% White y attend local satisfaction; subjective
36 trial) 1. Disease or disability that Activators activities wellbeing; resilience; and
37 seriously precluded ) continuously. vitality);
38 participation in out-of-house 5. Self-perceived barriers
39 activities, diagnosis of 6 months to activity in the
40 dementia; neighbourhood.
41 2. Already meeting current PA
42 recommendations, and
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1

; regularly engaging with local

4 groups and

5 Activities.

¢ |William |Reduce Inclusion: 40 Age: Randomis |[WTW Treatment |Baseline |1. Time spentin SB; light
7 |$2019 |sedentary |1.A diagnosis of any serious [+C: 43 years |ed intervention as usual 17 weeks |PA; MVPA

) behaviour, |mentalillness; I: 20 (20-56) controlled |including an which 6 months |(accelerometer);

9 |UK increase 2. Meeting any one of the C: 20 initial education |consisted of 2. Self-report SB and PA
10 physical following criteria: i) Gender: Parallel session, care (IPAQ);

11 activity. overweight, ii) at risk of or 45% groups fortnightly coordinatio 3. Motivation to engage in
12 have diabetes, iii) in the coaching, n plus PA (BREQ-2);

13 (Pilot clinician's view, have a Ethnicity: 3 provision of written 4. Blood biochemistry;
14 study) sedentary lifestyle, iv) or 50% Black communit |pedometers and |information 5. Blood pressure;

15 smoke tobacco; 27.5% White |y mental |accesstoaweekly |on the 6. BMI; waist

1? 3. Ability to provide informed 12.5% Mixed |health walking group. benefits of circumference;

18 consent and understands 7.5 Asian teams increasing 7. Mental Wellbeing

19 English; 2.5 Other 17 weeks activity (WEMWRBS);

20 4. Aged 218 years. levels. 8. Functional mobility

21 (TUG test).

22 Keys:

23 6MWT = 6-minute Walk Test; ACR/EULAR 2010 criteria = American College of Rheumatology/ European League Against Rheumatism 2010 criteria; ARIC =

24 Atherosclerosis Risk in Communities; AQuAA = Activity Questionnaire for Adolescents & Adults; ASSIGN score = a cardiovascular risk score developed by Dundee
25  University (2006); BCG = Behaviour Change Group; BMI = Body Mass Index; BP = blood pressure; BREQ-2 = Behavioural Regulation in Exercise Questionnaire-2; C =
26 Control group; CVD = Cardiovascular disease; DINE = Dietary Instrument for Nutrition Education; EPDS = Edinburgh Post Natal Depression Score; EQ-5D/6D =

27 European Quality of Life-5 dimensions/6 dimensions; EQ-VAS = European Quality of Life-Visual Analogue Scale; GI = glycaemic index; GP = General practitioner;

28 GPPAQ = General Practice PA Questionnaire; HADS = Hospital Anxiety and Depression Scale; HCP = Health care provider; I = Intervention group; IDDM = insulin-

29 dependent diabetes mellitus; IPAQ = International Physical Activity Questionnaire; IPAQ-C = International Physical Activities Questionnaire-Chinese version; IPAQ-S
;? = International Physical Activity Questionnaire-Short version; KPWA = Kaiser Permanente Washington; MHAQ = Modified Stanford Health Assessment

32 Questionnaire; MI = myocardial infarction; MVPA = Moderate to vigorous physical activity; n = Number of persons; PA = Physical activity; PHQ-8 = Patient Health
33 Questionnaire; RA = Rheumatoid Arthritis; RAQoL = RA Quality of Life; RCT = Randomised Controlled Trial; RPAQ = Recent Physical Activity Questionnaire; SB =

34 Sedentary behaviour; SCORE = Systematic Coronary Risk Evaluation; SD = standard deviation; SDAI = Simple disease activity index; SMART = Specific, Measurable,
35  Achievable, Relevant and Time specific; SPPB = Short Physical Performance Battery; SQUASH = Short Questionnaire to Assess Health Enhancing Physical Activity;
36 STC = Starting the Conversation questionnaire; T2DM = Type 2 Diabetes Mellitus; TEG = Traditional Exercise Group; TUG test = Timed Get Up and Go Test;

37  WEMWBS = Warwick-Edinburgh Mental Wellbeing Scale; WHOQOL = World Health Organization Quality of Life; WTW = Walk this Way

38

39

40

41

42
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Process Evaluation studies

Study Aims (whether Sample size and sampling method Study Design (Data collection methods, e.g., Frameworks for
(Author process evaluation mixed methods) process
(Year), was pre-specified evaluation
Country before commencing
RCT)
Adams To explore overweight |I: n= 47 Mixed methods: Not specified
(2012) and obese women's All participants in the intervention group were | 1. By completing online questionnaires in different
perceptions of benefits,| asked to complete the questionnaires at the weeks during the intervention period, the
USA challenges and mid-point of the intervention, and intervention |participants evaluated their perceived benefits and
effectiveness of the end or withdrawing. barriers, frequency of using the intervention
intervention to reduce materials, and the effectiveness and ease of use of
SB and increase PA. 1 researcher the intervention elements; and were asked to
(Pre-specified) The researcher leading the PhD project. provide suggestions for improvement.
2. The researcher recorded her observations of the
challenges, benefits, and costs in implementing the
intervention.
3. Attendance and retention data were collected to
determine attrition.
Albright To quantify and [:n=115 1. Checklist to assess fidelity in 80 of the 1,586 Not specified
(2015) compare the barriers |Study records of all participants in recorded telephone counselling sessions.
to MVPA, frequency of |intervention group were used. 2. Quantified information from telephone counselling
USA achieving MVPA goals, sessions to evaluate goals set and achieved, and
and the relation of Staff conducted the telephone counselling barriers.
persistent barriers to |sessions 3. Study records for assessing the use of intervention
achievement of goals. |Sessions were recorded, then selected for materials and attritions.
(Uncertain whether evaluation (Selection method and number of
pre-specified or not) |staff included were unclear - assuming random
selection of the records).
Benedetti To conduct a Participants in the programme Mixed methods: Framework: RE-
(2020) comprehensive Sample size and sampling method not 1. 12 focus groups and 32 interviews with AIM Framework
programme evaluation |specified, assuming the BCG group only. participants in the programme, staff delivering the |(Glasgow etal,,
Brazil including all intervention, or those overseeing the venues at the |1999)

dimensions of RE-AIM
using quantitative and
qualitative data.
(Uncertain whether
pre-specified or not)

Staff

Professionals delivering the programmes,
community health workers, and local and city
administrators overseeing public health

centers. Sample size.and sampling merhodnos;

specified.

end of the trial.

2. Quantitative data in study records about
participation, treatment effects, and fidelity.
3. Checklist for assessing implementation.
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Berendsen |To provide aninsight |I:n=247,C:n=164 Mixed methods: Frameworks: RE-
(2015) into possible barriers |All participants in intervention and control 1. Face-to-face, semi-structured interviews with AIM Framework
and facilitators in groups. HCPs at the end of the trial on fidelity, dose, context |(Glasgow etal,,
The execution and and strategy for implementation, and sustainability. |1999); Steckler &
Netherlands |sustainability of 25 Health Care Providers 2. Questionnaires to participants every 3 months Linnan (2002);
lifestyle interventions |8 physiotherapists, 7 dietitians, 10 lifestyle about dose and satisfaction. Saunders et al.
in primary care. advisors (who were practice nurses/ dietitian/ | 3. HCP registries and logbooks completed during the [(2005); Grant et al.
(Pre-specified) physiotherapists) were selected for the trial about dose, fidelity, and attrition. (2013)
interviews (sampling method not specified).
Biddle To understand the trial|I: n= 71 (then n= 45 at 6 weeks after the Mixed methods: Framework: MRC
(2017) outcome findings from |workshop; n=10 at 12 months) 1. Evaluation sheet completed by participants Guidance (Craig et
the delivery of the All participants provided feedback immediately after the educational workshop. al,, 2008)
UK workshop and immediately after the workshop, and were 2. Phone interviews 6 weeks after the workshop.
participant behaviour |contacted at 6 weeks afterwards. Invitations 3. Phone interviews at the end of the trial on
change strategies. sent to 28 participants at the end of the trial following the intervention, awareness of risk, and
(Pre-specified) (12 months). suggestions for improvement.
4. Face-to-face interview with each workshop
2 Educator/ Facilitator educator/ facilitator at the end of the trial on
All the workshop educator and facilitator were |intervention delivery, anticipated effectiveness of the
interviewed at the end of the trial. intervention, and suggestions for improvement.
Blunt To examine the [:n=13 1. Semi-structured interviews with coaches upon Not specified
(2018) acceptability of the All participants (n= 39) who attended the programme completion at 6 months, exploring
intervention follow-up assessment at 12 months were experiences, barriers, and facilitators in delivering
Canada programme. invited to participate in an interview; 13/32 the intervention, and suggestions for improvement.
(Pre-specified) agreed participants purposefully chosen, 2. Semi-structured interview with participants at 12
according to baseline measures, e.g.,, average | months about the experience making health
step count, and self-rated health. behaviour changes, programme successes and
challenges, and suggestions for improving
12 Coaches intervention.
All coaches delivered the intervention, except
1 was unavailable due to scheduling conflicts.
Elramli To explore participant |[I: n=10 Semi-structured 30-minute phone interview at 6 Not specified
(2017) views regarding the Participants were chosen from the 3 recruiting | months to explore participant’s views about the
effectiveness of WARA |hospitals, including both genders, who did and |effectiveness and overall views of the intervention.
UK intervention. did not change PA level and step counts.
(Pre-specified)
Harris To examine the Nurse-supported group I: 295 completed by Mixed methods: Framework: MRC
(2018) mechanisms of change |participants, 251 completed by nurses for 1. Semi-structured phone interviews with Guidance (Moore et

by under-standing of

participants

participants at the end of the trial, to explore their

al,, 2015)
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UK how the intervention |All participants (n= 346) and nurses asked to |experiences.
was delivered and complete the alliance questionnaires. 2. Semi-structured focus groups/ interviews with
received, and how this nurses at the end of the trial to explore experiences
may have affected the |Nurse-supported group: n= 21, Postal group: |of delivering PA consultations.
outcomes. n=22 3. Patient alliance questionnaire and nurse alliance
(Pre-specified) Semi-structured interviews: Participants questionnaire on quality of delivery and participant
consented at baseline, completed intervention |responsiveness, covering different intervention
at 12 months, selected according to step-count |aspects (e.g., working together and goal-setting,
change, and baseline characteristics. number of appointments).
4. Intervention session audio-records and checklists
7 Nurses for fidelity and dose.
All 8 nurses were invited to focus group/ 5. Return of participant’s PA diary for participation,
interviews; 1 was unavailable and did not fidelity, and dose.
participate. 6. Trial administrative records about participation,
dose, and fidelity.
Lakerveld |To describe the [: n= 267 1. Trial records for participations, dose, and Framework: RE-
(2012) intervention’s reach, |All participants (n =314) were asked to treatment effects. AIM Framework
effectiveness in terms |complete the questionnaire. 2. Questionnaires to participants at 6 months to (DzewaltowskKi et
The of process outcomes, evaluate satisfaction and effects on determinants of |al,, 2004)
Netherlands |adoption, and 8 Practice nurses lifestyle behavioural change.
implementation of All the nurses delivering the intervention. 3. Questionnaires to nurses at 6 months to evaluate
intervention. the training and their confidence in delivering the
(Pre-specified) intervention.
4. 2 counselling sessions conducted by each nurse
was tape-recorded to assess the nurse’s competence.
Lane (2010) |To explore the [: n=85 3 weeks and 6 weeks after baseline data were Not specified
effectiveness and Participants in the intervention group were recorded:
Ireland acceptability of contacted. Questionnaires were mailed or emailed to
intervention booklets. participants.
(Aim is not specified,
but assumed
according to the
reported results; and
process evaluation is
assumed to be pre-
specified)
Matson Collecting qualitative |I: n=22 Semi-structured exit interviews with participants Not specified
(2018) results to further The health coaches reported that 23 of all 29 | within 10 days of the final follow-up, to explore their

inform the feasibility

participants were available, interested, or

experiences and perceived health impact of the
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USA and acceptability of appropriate for the interview, thus the 23 intervention.
the interventions. participants were invited, but 1 participant
(Pre-specified) declined.
Matthews To explore the [: n=20 Mixed methods: Frameworks: MRC
(2016) feasibility of a 12- Participants who had and did not have All conducted after the end of intervention: Guidance (Moore et
week walking successful outcomes. 1. Semi-structured interviews or focus groups with  |al., 2015), WHO
UK intervention for adults participants to explore their attitudes towards (2001); RE-AIM
with intellectual 6 Key stakeholders physical activity and walking, perceived benefits, Framework
disabilities, in relation |The health professional delivering the drawbacks and impact of increased activity, (Glasgow et al,,
to context, recruitment |intervention; the researcher responsible for subjective feelings of wellbeing, and any changesin |2012); Steckler &
and retention, reach, |intervention delivery and management; 1 view during the intervention period. Linnan (2002)
implementation and | participant with positive study outcomes; 1 2. Interviews with key stakeholders to gain insight
fidelity. participant with no significant outcomes; 1 from a variety of individuals involved in the study.
(Pre-specified) carer; a day centre manager 3. Data input spreadsheet which recorded multiple
elements including attendance, reasons for
withdrawal from the study, for gaining insight
regarding recruitment, retention and reach of the
intervention.
Poston To refine the [:n=9,Cn=12 Mixed methods: Framework:
(2013) intervention protocol |Participants recruited from each study site, All conducted after the end of intervention: Steckler & Linnan
through process using a maximum diversity sampling approach, | 1. 17 face-to-face and 4 telephone semi-structured (2002)
UK evaluation of following an informed consent procedure. interviews with participants during their pregnancy,
intervention fidelity. to capture their experiences and perceptions of the
(Pre-specified) 130 audio diaries from Health trainers trial and intervention.
Number of Health trainers completed included, | 2. Audio diaries of health trainers in which they
or sampling method not specified. reflected on the fidelity and feasibility of the
intervention delivery.
3. Study database for evaluating attendance.
School of To explore the [:n=24,C:n=8 All conducted at the end of the trial: Not specified.
Public opinions and Participants who attended all the 4 sessions 1. Focus groups with participants to explore their
Health, HKU |experiences of the were invited. experiences, and the impact of the intervention on
(2017) programme; to their living habits and wellbeing.
evaluate the 8 Social workers and 1 Clerical staff 2. Interviews with staff to collect comments about
Hong Kong |effectiveness of the Sampling method not specified. this study, and suggestions for future improvement.
programme. 3. Fidelity checks conducted for every session to
(Pre-specified) ensure the quality and implementation of the
intervention. Methods and results not reported.
Spittaels To investigate the Tailored advice+emails group: n= 128, All completed at the end of intervention: Not specified
(2007) effectiveness of Tailored advice group: n=139, C: n= 156 1. Questionnaire to all participants to investigate
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intervention outside

All participants were asked to complete the

whether participants remembered the advice, read

Belgium laboratory. questionnaire; included participants were the advice, and considered the advice had had a
(Uncertain whether those responded. positive impact on their physical activity behaviour.
pre-specified or not) 2. Further questions to the Tailored advice+emails
intervention group to investigate the number of
emails received and read, and their opinion on the
provision of emails.
Stathi To determine the [: n=20 Mixed methods: Framework: MRC
(2019) relative usefulness of |Sampling method not specified. All conducted at the end of intervention: Guidance (Moore et
different intervention 1. Quantitative process evaluation via a self- al,, 2015)
UK components, to 13 Activators administered questionnaire which assessed changes
identify ways to refine |Sampling method not specified. in confidence to get out and about, social support,
or improve the autonomy, competence, and relatedness.
intervention. 2 Coordinators 2. 14 semi-structured exit interviews and 7 focus
(Pre-specified) Sampling method not specified. groups conduced with participants, activators and
coordinators, to evaluate the effectiveness and
suggestions of intervention elements.
3. Trial records for evaluating recruitment rate,
attendance, completion rate, and acceptability of the
intervention.
Williams To establish the [Ln=5 Mixed methods: Not specified.
2019 feasibility and Participants who agreed to be interviewed; 1. Semi-structured interviews to evaluate how
acceptability of the sampling method unclear. participants experienced the intervention, and
UK Walk this Way (WTW) suggestions for improving the intervention.
intervention 2. Trial records for calculating recruitment rate,

(Pre-specified)

attendance, number of participants completed the
intervention and refused outcomes measurements.

Keys: ACR/EULAR 2010 criteria = American College of Rheumatology/ European League Against Rheumatism 2010 criteria; ARIC = Atherosclerosis Risk in
Communities; BCG = Behaviour Change Group; BMI = Body Mass Index; C = Control group; CVD = Cardiovascular disease; GP = General practitioner; HCP = Health
care provider; [ = Intervention group; IPAQ = International Physical Activity Questionnaire; MRC: Medical Research Council; MVPA = Moderate to vigorous physical
activity; n = number of persons; PA = Physical activity; PhD = Doctor of Philosophy; RCT = Randomised controlled trial; SB = Sedentary behaviour; SCORE =

Systematic Coronary Risk Evaluation; T2DM = Type 2 Diabetes Mellitus; sTEG = Traditional Exercise Group; WHO: World Health Organisation

References for process evaluation theoretical frameworks:

Dzewaltowski, D. A., Glasgow, R. E., Klesges, L. M., Estabrooks, P. A., & Brock, E. (2004). RE-AIM: Evidence-based standards and a web resource to improve
translation of research into practice. Annals of Behavioral Medicine, 28(2), 75-80.
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woman's specific MVPA benefits and barriers
over a 12-month intervention.

17 Telephone counselling:

The health educator discussed MVPA goals,
anticipated barriers and resolutions with
participants; tracked MVPA goals (type of
activity, duration, and intensity); and provided
tailored suggestions on the TTCW website, by
email, or mail.

Schedule of counselling calls:

Phase 1: weekly calls (for month 1); Phase 2:
biweekly calls (2 Months and 3 Months); and
Phase 3: monthly calls (4 Months to 12

set incremental MVPA goals with a health
educator during the intervention period.

2. Some initial PA goals were set at light
intensity, because the participants were
relatively inactive at the beginning of the
intervention.

Study Intended delivery (aim/ intervention Actual delivery (difference from the intended | Intended mechanism (theoretical model/
(Year) description) delivery) logic model)
Adams On Our Feet intervention - combination of 2 | (Adaptations) The intervention focused on improving self-
(2012) face-to-face interactive group sessions, and 6 1. Due to schedule conflict for 1 chapter, the |efficacy in the Social Cognitive Theory, by
weekly email messages. 1-2 Weeks were led in- | initial presentation and the goal setting activity |addressing 4 self-efficacy construct - mastery
person by the researcher. 3-6 Weeks were took place at the same meeting instead of experiences, modelling, verbal and social
conducted over the internet, mainly by email. respective weeks. Participants received extra  |persuasion, and emotional and physiological
email and phone contact to answer any states. It combined the various stages of changes
Participants were given feedback on their questions during the second week. in the Transtheoretical Model, to reduce SB and
initial levels of SB and PA, were led through a 2. While the same visual aids were used in |increase PA.
goal setting activity and provided with self- the initial presentation in each chapter, the
monitoring tools, e.g., Actigraph activity depth of explanation for each chapter varied In the group sessions, video and demonstrations
monitor. Positively-framed email messages according to the participants' questions. modelled the intervention exercises.
that contained peer-modelled alternatives to 3. Proposed group activity on emotions Participants set goals and rated their confidence
sitting and additional behavioural feedback regarding sitting and some segments of the in achieving the goal, which was intended to
were sent weekly. presentation were reduced or removed because |increase recognition of self-efficacy. The self-
of the time limit for the sessions. monitoring tools assisted the re-evaluation of
Control group - waitlist control. 4. Software problems causing inaccurate SB. Tailored feedback on behaviour change
estimates of SB provided to some participants. |facilitated mastery experiences. Group
discussions, uses of behavioural cues, and
positively-framed emails encouraged and
prompted continuous behaviour changes.
Albright |TTCW intervention - telephone counselling (Adaptations) The tailored TTCW intervention aimed to
(2015) sessions and a website, tailored to address a 1. In TTCW group, only 75% of participants |positively alter the key mediators of PA -

personal, social, and environmental factors, to
enhance self-efficacy and reduce barriers, using
the Social Cognitive theory and Transtheoretical
Model theory.

Health educators provided counselling calls,
using Motivational interviewing, to encourage
goals settings, problem-solving, self-monitoring,
and self-reinforcement, to integrate PA into
daily lives; while preparing the participants to
prepare and progress through the stages of
change.
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Months).

TTCW website:

Contained various resources designed to
facilitate MVPA, e.g. behaviour-change tip,
calendar listing "baby-friendly" exercise
sessions in the community, and newsletters.
Participants were informed that the website
would be updated 2-3 times per month.

SWO (control group) - "standard" PA
information was available on the SWO website,
e.g., information about how to become more
physically active via links to credible sources
(i.e., American Heart Association, etc.).
Participants in this group did not receive any
telephone calls or goal-setting advice about
MVPA.

The TTCW website provided information about
supportive environments for the participants to
exercise; and suggestions about obtaining social
support for PA.

Benedetti

Reported as actually delivered interventions.

BCG - the behavioural change programme that

The BCG was adapted from "Active Living Every

meetings, and 26-34 group meetings with PT.

meetings with all HCPs was lower than planned
in the protocol. Participants of the Supervised

(2020) was adapted from "Active Living Every Day" Day," or ALED, from the USA (Bors 2009).
(ALED), delivered by specifically trained nutrition
and exercise science professionals working at the |A series of behaviour change topics were
HCs. The sessions included a series of topics delivered through 12 structured weekly
related to behaviour change, aiming at a more meetings, aiming to achieve a more active
active lifestyle. lifestyle. The topics included finding new
opportunities to be active, overcoming
TEG - received a 12-week exercise class challenges, setting goals and rewarding, gaining
conducted at the local HCs, led by exercise confidence, enlisting support, avoiding pitfalls,
professionals employed by the HCs; 3 times per  |step by step, positive planning, making lasting
week for 60 minutes. Each session included changes.
warm-up, aerobic exercise at 50-80% of
maximum aerobic power, resistance training, and
cool-down. Participants' heart rate and ratings of
perceived effort were tracked during each
session.
Berendse |(Protocol) (Differences) Beweegkuur provided a wide-ranging lifestyle
n (2015) |Supervised programme: 6-7 individual 1. In both programmes the number of counselling by means of Motivational

Interviewing and incorporating the concepts
from Self-Determination Theory.
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Start-up programme (Control): 6 individual
meetings with PT.

Both programmes comprised 6 individual
coaching meetings LSA, 3 individual meetings
with a dietitian, and 7 dietary group meetings,
for 1 year.

The initial individual meetings with the HCPs
were to set personal (exercise and nutritional)
goals, and identify barriers to a healthy lifestyle
through motivational interviewing, which were
the basis for meetings. At the end of the
programme, each participant met with the LSA
to evaluate the lifestyle changes and conclude
the intervention.

programme attended, compared to participants
of the Start-up programme, more meetings with
physiotherapists, but fewer with lifestyle
advisors and dietitians.

2. No PT group meetings were planned in
the protocol for the control Start-up group, but
some PTs organised over 9 meetings. Some PT
of the start-up programme only planned group
meetings, instead of the intended individual
meetings with each participant.

3. For both groups, 3 individual meetings
with the dietitians were planned in the
protocol, but the Start-up group received a
median of 4 meetings (7 meetings at 75%
percentile). On the other hand, some
participants did not prefer individual meetings
which added fees to participants.

4. Some dietitians did not plan individual
meetings, and therefore felt there was no
opportunity to set individual goals.

5. Not all participants reported that they set
goals with the PA and dietitian; nor the LSA had
explicitly concluded the intervention.

6. Not all HCPs were trained in Motivational
Interviewing techniques.

All HCPs addressed goals and barriers in the
different aspects of lifestyle, to promote
participant's motivation for behaviour change,
problem-solving skills, and thus promoting
participant's sustainable self-efficacy and
environment to engage in long-term PA and
healthy dietary behaviour.

It has been hypothesised that the additional
amount of guidance within the Supervised
programme provided additional contacts and
guidance, as a hypothesis that the increase in
effects on physical activity would lead to bigger
treatment effects.

Biddle
(2017)

(Protocol)

A comprehensive health assessment, including
blood tests, was conducted at the trial baseline
clinic. Results were sent to all participants
(intervention and control groups) and
discussed in the educational workshops with
each participant.

STAND Intervention - A 3-hour group-based
educational workshop, based on the DESMOND
and PREPARE structured education protocols,
delivered by trained educators; plus a
motivational follow-up phone call (6 Weeks) to

Delivered as intended.

STAND intervention started with a letter sent to
participants at risk of T2ZDM and an invitation
for risk tests, then discussing with an educator
about the risk information and amount of SB
time, by using the Commonsense Model of
Illness.

The workshop was based on Commonsense
Model and Dual Process Theory, in which the
trained educators provided information on risk
factors and complications relating to T2DM.
Participants were encouraged to assess their
own health risk, and to identify their modifiable
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review and support participants' behaviour
change progress. The 'Gruve' (MUVE, Inc., USA:
www.muveinc.com) was provided to
participants, for self-monitoring on time spent
sedentary and in PA, and prompting for break
from prolonged times of inactivity. Text
messages were sent to participants to
encourage adherence to goals and use of the
Gruve.

Control group - received an information
leaflet focusing on key illness perceptions of
being at risk of T2DM, the importance of
increasing physical activity and decreasing
sedentary behaviour.

risks.

Social Cognitive Theory and Behavioural Choice
Theory were also employed in the workshop
content, to aid participants identifying health
risks associated with excess SB, strategies to
reduce SB in their daily life, identifying barriers,
and setting goals and action plans.

The self-monitoring tool, the Gruve, was
provided to facilitate self-regulation of SB.

Blunt
(2018)

(Protocol)

The HealtheSteps™ programme - provided
individuals with a specific plan of action to
improve their PA levels, healthy eating habits,
and reduce sedentary behaviour.

Active phase (0-6 Months):

1. bi-monthly in-person coaching to set
prescriptions for physical activity, exercise, and
healthy eating; provided by 1 trained
HealtheSteps™ coach throughout this phase.

2. Access to a Tyze Personal Networks (an
online social network to connect with coaches
and other participants); phone coaching
supports; and a free HealtheSteps™
smartphone app (providing virtual coach, heart
rate monitor, step counter, and tracking option
to monitor progress).

Maintenance phase I (7-12 Months): in-person
coaching removed, but participants had access
to the full suite of eHealth technology supports.
Maintenance phase Il (13-18 Months): access to
the full suite of eHealth technology supports
removed, and participants only had access to

(Adaptations)

The central research team scheduled coaching
sessions for some coaches, resulting that some
participants had different coaches at each session.

HealtheSteps™ was based on the Social
Cognitive theory of self-regulation. The mobile
app, online tools and resources, and initial
supports from the coaches facilitated positive
health behaviour changes and self-management
of own risk factors for chronic disease.

Individualised lifestyle prescriptions were given
to participants in the initial phase, using
Motivational Interviewing and SMART goal
setting principles (specific, measurable,
attainable, realistic, and timely for the
participant). These aimed to produce positive
behaviour change and overcome potential
barriers.
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publicly available resources and tools.

Comparator group (waitlist control) - This
group continued with usual activities without
intervention from the study team for the first
6-month period. After the 6 Months follow-up
measurements, participants were given the
opportunity to start the 6-month
HealtheSteps™ programme.

Pedometer and written instructions for a 12-
week walking intervention, based on the
participant's usual step-count provided. In
addition, 3 PA consultations with a practice

tailored step count target to individual
circumstances, e.g., adjustments were made to
the intervention to accommodate religious
observances, such as Ramadan and Christmas;

Elramli |Reported as actually delivered interventions. |The WARA intervention consisted of 2 The WARA programme was based on the Social
(2017) components - PA component: a pedometer Cognitive Theory, focusing on self-efficacy; and
supported walking programme, aiming to incorporated behaviour change techniques,
increase participant's average daily step count by |particularly self-monitoring, feedback, and
3000 steps above their baseline value, on atleast |social support.
5 days of the week by 6 months, and to maintain
for up to 12 months; and to comply with the UK | The group education sessions aimed to provide
physical activity guidelines (2011) recommended |social support; increase the participant's
of a total of 150 minutes per week. awareness and knowledge of their condition,
Educational component: 6 weekly interactive and encourage PA increase. Therefore, the
group (up to 6 persons) sessions, each lasted 1 participant's self-efficacy increase.
hour; and two booster sessions (at 3 and 6
Months) providing support to participants to Setting goal of step-count, using pedometer and
evaluate their PA levels and barriers. PA diary, facilitated self-monitoring with
A WARA booklet was provided to participants, feedback from the pedometer, thus increased
describing the importance of walking, individual motivation to achieve behaviour
strengthening exercise, reducing SB, and a healthy | change.
diet for health benefits.
The WARA booklet provided health information
Control group - 1-hour single education group  |which further increased the participant's
session (up to 6 persons), included topic knowledge and awareness (self-efficacy) of self-
regarding the importance of physical activity and |management and PA for RA.
healthy diet.
Harris (Protocol) (Adaptations) The intervention resources used behaviour
(2018) Pedometer-plus-nurse-support group - 1. Nurses and participants adapted and change techniques (BCTs).

3 PA consultations with the practice nurse were
divided into 3 stages - First steps, Continuing
the changes, and Building lasting habits. They
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1
; nurse, individually or as a couple. during illness; and changes in weather. included motivational interviewing, health
4 2. Nurses adapted participant's preferences |information about PA, suggestions to increase
5 Pedometer-alone group - a pedometer,and a | for interventional materials when tailoring PA, action planning, goal setting, self-
6 12-week pedometer-based walking advice, e.g., counting walking by time instead of |monitoring, relapse prevention, which aimed to
7 programme, posted to the participants. The step-count; whether to use the optional effect positive changes in participant's step
8 programme was based on the participant's handouts or not. count, PA and SB times; thus longer-term
9 baseline step-count. On study completion (1 3. Not all participants altered their walking |changes in walking habits and health benefits.
10 year from baseline), participants in this group targets; some might have decreased PA level as
11 were offered a single practice nurse PA the target. The patient handbook provided the same
12 consultation. information as in the nurse consultations.
13
14 Control group - No PA intervention. They Step count diary provided suggestions and
15 were offered to choose either receiving a instruction for the 12 weeks walkin
8 g

1? pedometer and the written 12-week programme. Participants could set goals, self-
18 pedometer-based walking programme, by post, monitor with feedback from pedometer to
19 or as part of a single practice nurse increase step count.
20 consultation.

Lakerveld | (Protocol Adaptations The cognitive behavioural programme (CBP
21 1Y 8 prog
22 (2012) Intervention group - Each participant was Actual intervention duration is unclear: The applied the Theory of Planned Behaviour (TPB)
23 free to choose the own target lifestyle number of sessions and schedule described in the |and the theory of self-regulation, with 2

8 y 8
24 component(s) (smoking, physical activity or results report (Lakerveld et al, 2013) matched |counselling techniques - Motivational
Y 8 phy y p 8 q

25 diet). Nurse practitioner provided the CBP to the protocol; but the report stated the interviewing (MI), and problem-solving
26 increase participant's motivation and ability to | intervention generally lasted up to 6 months. treatment (PST).
27 change their dietary pattern, physical activity
28 or smoking behaviour, maximum of 6 A nurse practitioner used MI to explore the
29 individual 30-minute counselling sessions participant's attitude and intention to make
;? (weekly then reduced to every 2-3 weeks, for lifestyle behaviour change, then resolve the
32 2-4 months); then 3-monthly telephone ambivalence between the goal and the actual
33 booster sessions for 12 months. The total situation. Afterwards, the nurse practitioner
34 intervention period, including booster calls, used PST to prompt the participant to find
35 will be 16 months. The MI and PST counselling solutions for barriers and reinforcing perceived
36 methods were used. control for behaviour change. When setting new
37 goals was needed, the same process would be
38 Control group - Received written information started again.
39 about their risk of developing T2DM and CVD,
40 and brochures of health guidelines regarding The nurse practitioner guided the participant to
41 physical activity, healthy diet, and smoking gradually increase the sense of mastery over
42 cessation. difficulties and be more active in planning and
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implementing activities.

Lane Reported as actually delivered interventions. |Intervention group - Participants answered a The tailored intervention applied the trans-
(2010) question about the stages of change at baseline.  |theoretical model (TTM), which posits that
The answer determined either both intervention |individuals move through stages of change while
booklets or just one of them to be posted. The learning and adopting new behaviours.
booklets provided information on physical
activities and motivation to change, tailored to the | The intervention consisted of two print
participant's readiness to change. booklets, specific to the initial and later stages of
motivational readiness. The booklets were
Control group - Received a healthy eating and adapted for Irish women to promote physical
nutrition booklet, developed by the Irish Heart activity, which were broadly based on the TTM
Foundation, An Bord Bia and the Health model.
Promotion Unit, by post, as placebo treatment.
The booklets contained information and
structured approaches and strategies, designed
to alter self-efficacy, social support, outcome
expectancy and barriers to physical activity,
tailored to the individual's readiness to change
and may subsequently modify physical activity
behaviour.
Matson (Protocol) Delivered as intended. [-STAND intervention was based on behavioural
(2018) STAND intervention - consisted of 6 health theories, including social cognitive theory, the

coaching sessions provided by a trained Health
Coach, an educational information workbook,
SB feedback charts, and a Jawbone UP band.

6 health coaching Sessions: 2 in-person sessions
(first 2 weeks, 45-60 minutes each), providing
and explaining the workbook, feedback chart,
and Jawbone UP wristband to participants;
discussing tailored reminder strategies and
setting goals and action plan.

After that, 4 bi-weekly phone calls: (20-40
minutes each) from the Health Coach, to review
progress on goals and action plans, problem-
solve barriers, use the workbook to guide
participants on different types of reminder.

Based on data from participant's activPAL wear

ecological model, and habit formation theory.

Health coaching sessions focused on using
different types of reminders, building self-
efficacy through motivational interviewing,
problem-solving barriers, and setting
personalised action plan and graded goals.
(Social cognitive theory, habit formation theory)
The workbook and coaching sessions included
social support, social environment and norms,
evaluating participant's environment, to
consider the possible changes. (Ecological
model).

The wrist-worn Jawbone UP band device
vibrated every 15 minutes of inactivity. This
served as an outward reminder strategy for
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at baseline, SB feedback charts 1 Week, and 6
Week were provided to participants.

Healthy Living Control group - 1 in-person
health coaching session: Participants were
provided a health education workbook
containing topics about ageing and instructed
to work on 1 topic every 2 weeks using a goal-
setting worksheet.

Every 2 weeks, participants received a check-in
letter and asked to complete and return a
review progress form.

disrupting the habitual SB, to promote
behaviour change and new habits of taking
breaks from sitting (habit formation theory).

Matthews
(2016)

(Protocol)

Walk Well intervention - 12-week
community-based walking programme,
consisted of 3 physical activity consultations
with a walking advisor; aimed to increase
walking by 30-minutes on at least 5 days per
weekKk. Participants were provided with
education booklets, a pedometer and step
diary.

Waiting list control group - were advised to
continue with their daily activity for 12-weeks,
following which they were invited to
participate in the Walk Well intervention.

(Adaptations)

1. Some participants experienced difficulty
in reading the pedometer and recording step
counts in the diary, thus adapted the diary to an
alternative "tick box" to indicate having walk(s).

2. The physical activity consultations were
refined and streamlined to focus on the core
components, and flexible options of additional
behaviour change techniques for adults with
intellectual disability.

3. Walking groups were not planned, but
expected by some participants, thus arranged
by the care centres and carers.

Walk Well was based on the Social Cognitive
theory and Trans-theoretical Model.

The PA consultations method focused on 4 core
behaviour change techniques: goal setting; self-
monitoring; developing self-efficacy; and
mobilising social support. Furthermore, the
walking advisor tailored the use of additional
behaviour change techniques according to the
participant's needs. The aim was autonomy and
motivation of the participants to lead a more
active lifestyle.

Input and engagement from carers provided
social support from them directly, and their
arrangement for group walks among
participants.

The education booklets with visual images and
appropriate text provided and reinforce health
information.

Pedometer and step diary complemented the PA
consultation, to motivate the participant to set
goals and self-monitor step count.
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enhancement core session at baseline, a 1.5-hour
experience sharing booster session at 3 Months,
2.5-hour tea gathering family session at 6 Months,
and a Holistic Health session at 1 Year. 16
monthly/bi-weekly health-related text messages
to mobile phone for knowledge enhancement and
as reminders till one year after baseline.

Control group - received the same intervention
framework and methods and the same number
and duration of sessions, about Healthy diet.

Poston Reported as actually delivered interventions. |Participants were recruited in early 2" trimester |The intervention was based on the Control
(2013) (>15*°weeks to <17+*°weeks' gestation) to allow |Theory, and Social Cognitive theory.
adequate time for the intervention programme
that was planned to end at each participant's 27+° |Participants were provided with a pedometer,
and 28+¢ weeks' gestation. logbook, an exercise DVD, to set, self-monitor,
and achieve SMART (Specific, Measurable,
All women attended routine antenatal care Achievable, Relevant, and Time Specific) goals
appointments and received advice regarding diet |for diet and PA, using self-regulation techniques
and physical activity (PA) in accordance with local | from the Control Theory.
policies, which draw on UK NICE guidelines.
The group sessions facilitated self-identification
Intervention group - participants attended a of benefits and barriers to behaviour change,
one-to-one appointment with the HT, provided which facilitated self-efficacy, and provided
with a pedometer, a logbook for setting goals and |social support.
self-monitoring, and a DVD of exercise regime for
pregnancy. After that, 8 weekly group sessions
from approximately 19 weeks' gestation. The
programme included dietary advice choosing low
GI food and reducing saturated fats, and
increasing daily PA level during pregnancy safely.
Control group - standard care, with additional
appointments with the study midwife at 27+0 -
28+6 and 34+0-36+6 weeks', where possible
coinciding with routine antenatal visits.
SPH HKU |Reported as actually delivered interventions. |PA group - received 4 group sessions: 2.5-hour  |The PA group intervention was guided by the
(2017) interactive knowledge and motivation Health Action Process Approach (HAPA), which

proposes motivation, goal setting and planning
enhance intention, thus promote its conversion
to action. The intervention aimed to enhance
knowledge, self-efficacy, and motivation in
relation to practising ZTEx

The conceptual framework proposed that the
participants pass the intervention information
positively and encourage their family to practise
the actions together. Through these family
actions and communication, the wellbeing and
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Fidelity evaluated but not reported.

harmony of the family were enhanced.

The strategies included:

1. Introducing information on the consequences
of physical inactivity, obesity and ZTEx (risk
perception);

2. Enhancing skills and confidence in the ability
to do ZTEx (exercise self-efficacy);

3. Associating the health behaviour to the
positive outcomes of the trainees (outcome
expectations); and

4. Introducing cognitive dissonance, i.e., a
discrepancy between participants' belief
(including a pledge to eat) and behaviour
(failure or potential failure to act) to promote
intrinsic motivation to change behaviours.

The mechanism of changes for the Healthy diet
intervention (control) was the same, but
focusing on healthy diet only.

Spittaels
(2007)

Reported as actually delivered interventions.

Tailored information and reinforcement
emails group:

Tailored advice: Participants completed a
questionnaire about their PA and psychosocial
determinants on the study's intervention website;
subsequently, the tailored advice containing
normative PA feedback and suggestions to
increase PA levels were produced from it.
Participants having intentions to increase PA
levels were encouraged to make an action plan.

Emails: After receiving the first tailored advice,
participants received regular emails (5 emails in 8
weeks), which asked participants to identify their
current stages of change, then referred to a
corresponding website with personalised
information to encourage behaviour changes.

According to each individual's stage of changes,
the tailored advice was provided to participants
based in Transtheoretical model. The content
applied the constructs of Theory of Planned
Behaviour, i.e., intentions, attitudes, self-efficacy,
social support, knowledge, benefits and barriers
to physical activity.

Participants indicated with positive intentions
to increase their PA levels in the online
questionnaire were then encouraged by the
website to make a personal action plan to
implement behaviour changes.

Reinforcement emails assessed and followed the
participant's stage of change, then directed the
participant to pertinent online advice to further
encourage behaviour changes.
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Tailored information group: Participants
received the tailored advice online but did not
receive reinforcement emails.

Standard advice (Control):

Participants received standard physical activity
advice from a website, based on information
presented to the other 2 groups, but not
individually-tailored, e.g., the benefits of PA,
current public health recommendations, the
difference intensity PAs, and suggestions to be
more physically active.

Stathi
(2019)

Reported as actually delivered interventions.

Activators attended a 2-day training course, and
received an intervention delivery manual. They
were trained on the protocol for types and
frequency of interactions with the participants;
also encouraged to be flexible according to
individual needs.

Each participant was invited to attend a 6-month
programme:

Motivation stage (first 2 weeks) - 2 one-to-one
meetings with an activator to support motivation,
build rapport, review local activities, and consider
and address any barriers to participation.

Action stage (1-3 Months) - 23 visits to local
initiatives with the activator.

Maintenance stage (3-6 Months) - Support
provided by telephone, and 22 further visits with
the activator to encourage the participant to
attend local activities independently.

Participants could engage in a wide range of
activities at the Action and Maintenance stage,
e.g., bowling, ballroom dancing, lunch clubs,
walking groups, and art classes. 2 social events
were organised for all participants and activators
to facilitate within group support and encourage
more local engagement.

Intended processes of behaviour change during
the three stages of the ACE intervention
followed the principles of Self Determination
Theory, to facilitate the participant's developing
autonomous motivation, confidence, and
competence for getting out and about.

In the Motivation stage, the participant engaged
in social support from the activator, understood
the process, and explored and enhanced
motivation for actions. In Action stage, the
participant made plans with the activator to try
out interested activities and monitored
progress. In Maintenance stage, the participant
was encouraged to continue with the activities
more independently, while the support from the
activator was reduced.

It was shypothesised that participants in the
ACE intervention would attend more out-of-
house activities, and better motivation to lead an
active lifestyle in the long term.
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The control group received written materials
about local initiatives only, but were offered the
intervention at the end of study period.

Williams
(2019)

(Protocol)

Walk This Way intervention - amended from
the Walk, Address sensations, Learn about
exercise, encourage exercise behaviour for
persons with schizophrenia spectrum
disorders ("WALC-S') programme

Initial group education session: 5-10
participants; participants were provided a
pedometer for self-monitoring and calendar for
recording; setting goals for increasing habitual
walking level.

Continuing support and coaching: every 2
weeks (20-30 minutes), an assigned coach met
the participant to review the participant's
walking calendar, identify and address barriers
and facilitators to increase PA and decrease SB,
and provide motivational support to the
participant to reach.

Weekly walking group: the coaches arranged
and invited all participants to an optional
weekly group walk (2 hours).

Control condition - Received written
information on the benefits of increasing
activity levels. This advice was given in
accordance with the NHS Foundation Trust
policy on physical health.

Delivered as intended.

The Walk this Way intervention employed the
COM-B model of behaviour change principles to
address capability, opportunity, and
motivational barriers to reducing SB and
increasing PA.

The Initial education session aimed to enhance
motivation and self-efficacy to make behaviour
change.

Health coaching sessions used the REACHO®
model of coaching, emphasising individual's
accountability involves thinking, feeling, and
doing to achieve the self-identified goals. Health
information of PA, support and motivation for
goal attainment were provided to facilitate the
participant to increase walking into daily
routine independently.

The participant's walking goal was set with
SMART (Specific, Measurable, Attainable,
Realistic and Timely), self-monitored by
pedometer and calendar; the step count and
factors affecting attainment were discussed with
the coach.

Weekly regular group walk was optional, which
provided social support to the participants.

Keys: * = Data from associated publications; ACE = Active, Connected, Engaged intervention; BCG = Behaviour change group; BMI = Body Mass Index; C = Control
group; CBP = Cognitive behavioural programme CVD = Cardiovascular disease; DESMAND = Diabetes education and self management for ongoing and newly
diagnosed; DM = Diabetes Mellitus; FU = Follow-up; GI = Glycaemic Index; GP = General practitioner; HC = Health centre; HCP = Health care provider; HT = Health
trainer; I = Intervention group; LSA = Lifestyle advisor; MVPA = Moderate-to-vigorous physical activity; PA = Physical activity; PREPARE = Prediabetes risk
education and physical activity recommendation and encouragement; PT = Physiotherapist; SD = Standard deviation; SMART = Specific, Measurable, Achievable,
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Relevant, and Time Specific; STAND = Sedentary Time ANd Diabetes; SWO = Standard website-only; TEG = Traditional exercise group; TTCW = Tailored telephone
counselling plus website; WARA = Walk for Rheumatoid Arthritis; ZTEx = Zero Time Exercise
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evaluated against a checklist of
the essential intervention
components:

88% fidelity over the 12-
month intervention to the
essential intervention
components.

96% calls covered barriers to
MVPA discussion.

97% calls covered assessing
participant's previous MVPA
goal.

100% calls covered setting the
participant's next MVPA goal.

The two components most

stations;
170 randomised,

Kaiser Permanente recruitment:
3844 Postcards sent out;

1176 calls made;

419 interested in joining;

141 randomised.

Most frequent reasons for
failure to complete the
intervention:

13% Pregnancy.

9.5% Too busy.

6.1% Discontinued
participation, no given
reason.

3.5% Family/job issues.

Study Fidelity (delivering the Recruitment (recruiting participants Retention (participants Reach (dose received and participant
(Year) intervention as per and sites) remaining in the engagement)
protocol) intervention or

control/usual care
group)

Adams Only qualitative data reported. | 10 clusters invited. [: n=40 (85.1%) 23/40 (58%) participants always used 2

(2012) 7 clusters recruited (needed active C: n=24 (85.7%) of 3 intervention elements

membership n=12).

Primary reasons for leaving |Overall satisfaction with the programme
the study: (Likert scale, 1= not at all, 5= very
55% (6/11) Having to wear |satisfied):
the activity monitors. 39.5% (17/43) participants rated very
18% (2/11) Time satisfied (highest %).
commitment too great. 97.7% (42/43) participants rated at least
18% (2/11) Had not "3=somewhat" or above.
understood length of study.
9% (1/11) Went out of town
unexpectedly.

Albright [5% (80/1586) recorded Community recruitment: [: n=115 (74.7%) TTCW group:

(2015) telephone counselling sessions | 272 via adverts, e.g., magazines, radio C:n=127 (80.9%) 90.4% of the participants receiving 213 of

the 17 scheduled calls.

78.3% of the participants viewed the
website at least once.

75% of participants set incremental MVPA
goals with a health educator during the
counselling sessions over the 12-month
intervention period.

Level of achieving set MVPA goals in the 3
phases among all participants:

High level (2100% of MVPA goal achieved
or exceeded):

40.6% of the time during Phase 1 (weekly
calls).

39.9% of time during Phase 2 (biweekly
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frequently not delivered:
Pedometer steps (asked in
68.8% calls).

MVPA resources (offered in
80% calls).

calls).
42.0% of time during Phase 3 (monthly
calls).

Moderate level (50-99% MVPA goal
achieved):

23.5% of the time during Phase 1.
28.4% of the time during Phase 2.
21.1% of the time during Phase 3.

Low level (0-49% MVPA goal achieved):
35.8% of the time during Phase 1.
31.7% of the time during Phase 2.
36.9% of the time during Phase 3.

Benedetti
(2020)

Checklist to assess
implementation, including
programme fidelity, instructor
knowledge, classroom,
schedule, participants’
attention and attendance:

All analysed items achieved an
average of 98% fidelity.

2 of 5 health districts in Florianopolis were
interested in participating, consisting 20 of
50 HCs.

6 HCs were interested, and had the physical
structure and human resources to offer the
programmes, thus were recruited.

4,071 older adults across the 6 HCs;
24.2% (985) individuals were considered
eligible;

11.5% (114) of eligible participants
recruited.

Post-intervention (3
months):

BCG: n=18 (50%)
TEG: n=33 (63.5%)
C:n=23 (88.5%)

6 months:

BCG: n=17 (47.2%)
TEG: n=32 (61.5%)
C:n=21 (80.8%)

12 months:

BCG: n=13 (36.1%)
TEG: n= 28 (53.8%)
C:n=17 (65.4%)

Overall, 49% of participants attended at
least 75% of all sessions, with
disengagement occurring mostly in the
first three weeks of the study (42%).

Both intervention groups showed
relatively high disengagement rates (BCG
50% vs. TEG 37%) with individuals in the
BCG presenting lower rates of overall
attendance (27% vs. 47%).

Berendse
n
(2015)

Fidelity:

24 /25 interviewed HCPs were
trained in Motivational
Interviewing, and applied MI
with the participants.

100% PTs made an exercise
plan with the participants.

30 clusters invited.

411 participants recruited (with 2 to 30
subjects per cluster, 76.9% of participants
referred by the GP).

Eligibility based on baseline data:
- 48.9% met the inclusion criteria.
- 10.0% healthy BMI/no comorbidities.

28 clusters remained

Participants:
[: n=196 (79.4%)
C:n=126 (76.8%)

From recorded data, the
main reasons of drop-outs
were health issues (31.5%),

% = median of attended / planned
number of meetings:

LSA meetings:

[: 50.0%; C:66.7%

PT group meetings:

I: 47.1% to 61.5%; C: 0% (planned n= 0)
PT individual meetings:

I: 0% (planned 6 to 7); C: 33.3%
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1

; 84.8% of the participants set |- 16.8% higher weight-related risk than the |and personal reasons Dietitian group meetings:
4 exercise goals or made an target population. (10.1%). [: 42.9%; C: 28.6%

5 exercise plan with an HCP. - 24.3% of participants' eligibility could not Dietitian individual meetings:
6 79.9% Exercise plans or goals |be checked. [: 33.3%; C: 133.3%

7 were made with PT, if

8 participants attended any Satisfaction (on scale of 1-10, 10 is best):
9 individual meeting with a PT. Mean range (across meeting types):
10 [:7.1-8.0

11 5/6 dietitians made C:71-73

12 nutritional plans with the Overall programme (Mean (SD)):
13 participants. 73.9% of the I: 7.7 (1.5)

14 participants made set C:7.1(1.8)

15 nutritional plan or goals with

16 an HCP. 91.7% of the plans or

1; goals were made with the

19 dietitian, if participants

20 attended any individual

2 meeting with a dietitian.

22

23 96.9% participants reported

24 LSA had explained the

25 intervention clearly at the

26 beginning.

27

28 226 participants (from both IG

29 and CG) completed a

30 questionnaire after 12

g; months:

33 40.7% Reported the LSA had

34 explicitly concluded the

35 intervention.

36 41.2% Reported the

37 intervention was not

38 concluded.

39 18.1% Did not know.

40

41 Dose Delivered:

42 1 PT in start-up programme
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only planned group meetings
with all HCPs, instead of the
individual meetings intended
per protocol.

4 dietitians typically offered
individual meetings with
participants, as per protocol.
The other 4 dietitians only
planned individual meetings
according to participant's
preference.

Biddle
(2017)

Not reported

Not reported

*I: n= 41 (43.6%)
*C: n= 68 (73.1%)

Reasons for failure to
complete the intervention or
loss to follow-ups:

24.5% (23/94) Did not
receive allocated
intervention in the
intervention group.

16% (30/187) No longer
want to participate.
13.4% (25/187) Failed to
attend FU appointment.

23/94 (24%) allocated to intervention
group did not attend the structured
education workshop.

45/94 (47.9%) took part in Week 6 phone
progress reviews

26/31 (84%) participants used the
accelerometer daily initially, but this fell
to 13/31 participants at 6 weeks.

25/31 (81%) participants felt the
accelerometer as helpful at 6 weeks.

Workshop feedback:

Behaviour change plans for future (6
weeks):

4/38 (11%) referred to strategies to sit
less

17/38 (45%) planned for physical activity
Others referred to desired health
outcomes

"Best bits" of the workshop (mentioned
most frequently): 1. information on
diabetes; 2. the atmosphere of the
workshop; 3. Receiving personal data on
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sitting levels and health.

Behaviour change strategies attempted as
reported by participants:

18 strategies mentioned to sit less and 8
strategies to move more.

Blunt Only qualitative data reported |*How recruited participants *6 months: *Attendance:
(2018) heard about the study: [: n=44 (74.6%) 5% attended no sessions;
51 (45%) from posters or handouts; C:n=46 (78.0%) 17% attended 1 session;
28 (25%) received an email from the study 10% attended 2 sessions;
site advertising the project; 3.4% (I: n= 2) Did not attend |20% attended 3 sessions;
15 (13%) from an in-person study any session 48% attended all 4 sessions.
recruiter; 6.8% (I: n=5, C: n=3) Across all sites, 40 participants (68%)
12 (11%) referred by their health care Personal /health reasons were classified as programme completers.
provider (HCP) and/or HCP team; 3.4% (I: n=3,C:n=1) Time |Among participants who completed the
6 (5%) by word of mouth; commitment intervention programme, 30% attended 3
1 (1%) other unspecified methods 5.9% (I: n=2,C:n=5) No in-person sessions, 70% attended all 4
Five did not specify how they heard about |longer interested sessions.
the study
*12 months:
[: n=37 (63%)
*18 months:
I: n= 35 (59%)
Elramli Not reported 320 participants invited: 3 months: Intervention attendance:
(2017) 106 (33.1%) did not respond; [: n=36 (92.3%) 26 (66.7%) participants attended all 8
122 (38.1%) ineligible; C:n=26 (70.3%) education sessions (6 sessions and 2
92 (28.8%) assessed for eligibility; booster sessions)
76 (23.8%) randomised 6 months: 28 (71.8%) attended 6 sessions
[: n=37 (94.9%) 71.8 % attended the first booster session
C:n=22 (59.5%) 76.9% attended the second booster
session
Control group attendance:
21 (56.8%) participants attended the
single group education session
Harris Nurse session attendance and |11,015 people invited to participate; 3 months: Diary returned:
(2018) session content delivered 6,399 did not respond; Postal: n= 335 (98.8%) Postal: 268/339 (79%)
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recorded by the nurses after
each session.

Fidelity to content delivered
was high in all sessions; the
mean number of items
delivered in session one was
11 (range 10-11); six (range
5-6) in sessions 2 and 3.

Duration of sessions reported
by nurses and measured from
records were not very far from
the recommendation (¥<30%
difference maximum).

548 were excluded as a result of self-
reported PA guideline achievement;
1,023/10,467 (10%) were randomised.

Nurse: n= 335 (96.8%)
C:n=335 (99.1%)

12 months:

Postal: n= 319 (94.1%)
Nurse: n=317 (91.6%)
C:n=329 (97.3%)

4.3% (Postal: n=15/339,
Nurse: n=25/346, C:
n=4/338) Withdrawn
1.4% (Postal: n=5/339,
Nurse: n=4/346, C:
n=5/338) Not able to be
contacted

Nurse: 281/346 (81%)

Pedometer use (every day or most days)
during 12-week intervention:

Postal: 238/294 (81%)

Nurse: 269/303 (89%)

Attending nurse sessions:

255/346 (74%) attended all three
sessions.

258/263 (98%) attended session 3, and
reported still using the pedometer and
diary every day or sometimes.

Lakerveld
(2012)

Only qualitative data reported

8,193 people of 12 general practices were
invited according the age (30-50 years) and
absence of DM or CVD.

2,401 (29.3%) responded positively;

1,186 (14.5%) declined;

921 (11.2%) of those who accepted
invitation met the waist circumference
inclusion criterion;

772 (9.4%) attended screening at clinic and
consented;

622 (7.6%) fully eligible and randomised.

End of intervention (6
months):

I: n=267 (85.0%)

C: n=269 (87.3%)

12 months:
[: n= 249 (79.3%)
C: n= 253 (82.1%)

24 months:
I: n=236 (75.2%)
C:n= 244 (79.2%)

Reasons for loss to follow-
up:

15.1% (I: n=42/308, C:
n=52/314) Unable to attend
3.7% (I: n=9/308, C:
n=14/314) Withdrew
consent

1.1% (I: n=5/308, C:
n=2/314) Became pregnant
1.3% (IG n=5/308, C:

*207 (66%) participants received at least
1 face-to-face session, 78% of them were
content with the sessions.

The median number of attended sessions
was 2 (out of a max of 6).
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n=3/314) Unable to contact
0.2% (I: n=1/308, C:
n=0/314) Died

1.4% (I: n=2/308, C:
n=7/314) Diagnosed type 2
DM

= 93) had mild or moderate intellectual
disability.

I: n= 45 (83.3%)
C: n= 43 (89.6%)

*24 weeks:
[: n=42 (77.8%)
C: n=40 (83.3%)

Reasons for loss to follow-
up:

32.4% (I: n=20/54, C:
n=13/48) Did not want to

Lane Not reported 11,205 women registered for the Women's |Follow-up response rate 76% of Intervention group participants
(2010) Mini Marathon completed a survey about | (end of trial at 6 Weeks): responded at 3 Weeks:
their PA habits. [: n=55 (65%) 97% received the booklet(s)
C:n=57 (63%) 90% found the booklet(s) useful
Consented respondents were followed up 2 50% reported increase in PA levels
months and 6 months afterwards 28.5% felt greater levels of motivation
respectively: which led to PA increase
2,020 of them provided records of PA 16% felt they had more knowledge on
changes at both follow-ups; being active which led to PA increase
414 of them were identified as having 5% attributed the PA increase to training
relapsed to insufficient levels of PA and for the Mini Marathon for the following
invited to participate in the trial; year
176 consented to participate.
At end of trial (6 Weeks), receipt and use
of materials provided:
95% of intervention group participants
80% of control group participants
Matson Not reported Not reported *[: n=29 (100%) Only qualitative data reported
(2018) *C: n= 25 (80.6%)
Matthews |Only qualitative data reported |Sample was deemed representative of *End of intervention (12 *54 participants were assigned to
(2016) adults with intellectual disabilities: 91% (n |weeks): intervention, and received the

intervention.

*71% took part in all 3 planned face-to-
face physical activity consultations.

*26% took part in 2 consultations
*39% took part in 1 consultation
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continue
1% (I: n=1/54) Ill-health

implementation of the key
elements in the intervention.

I: n= 335 (86.8%)
C: n= 306 (89.5%)

6 months:
[: n=328 (85.0%)
C:n=298 (87.1%)

End of intervention -12
months:

I: n=309 (80.1%)

C: n= 284 (83.0%)

Reasons for absence from
sessions included occupied
with other activities, took
care of family, illness, could
not be contacted, and
abroad; the exact number of
participants dropped out for
each of these reasons cannot

Poston Goals were set at all group According to information from the Health |End of intervention: 82/94 (88%) attended at least one group
(2013) sessions, of which 88% were |and Social Care Information Centre (2013), |I: n=79 (84.0%) session, and 60 (64%) attended 4 or more.
considered SMART by HTs approximately 1:5 pregnant women would |C: n=75 (84.3%)
according to their diaries. be eligible for inclusion. 42 women (45%) received material from
all eight sessions, 6 by full attendance
473/656 (72%) eligible people declined to (6%) and 36 when partly/wholly covered
participate (43.0% of those who declined by subsequent phone contact.
were in the lowest quintile for Index of
deprivation indicating the most severe Mean of 6.1 (SD 2.6) sessions were
deprivation); attended or partly/wholly covered for the
38% participated. intervention group.
School of |Fidelity checks were 8 participating Integrated Family Service |Trial Core session (baseline): | Physical activity group: (386 randomised)
Public conducted for every session of |Centres to recruit around 600 eligible [: n=357 (92.5%) 357 (92.5%) attended core (1st) session
Health, the programmes, which parents. C:n=316 (92.4%) 355 (92.0%) attended booster session at 3
HKU ensured the quality of the months
(2017) intervention and the 728 (121.3% of target) randomised. 3 months: 313 (81.1%) attended tea gathering at 6

months
281 (72.8%) attended Family Holistic
Health session at 1 year.

Healthy diet group: (342 randomised)
316 (92.4%) attended core (1st) session
306 (89.5%) attended booster session at 3
months

292 (85.4%) attended tea gathering at 6
months

268 (78.4%) attended Family Holistic
Health session at 1 year.

Participant's feedback at end of Physical
activity programme (on a scale of 0-10, 10
is best) (Mean (SD)):

9.0 (1.2) Quality of intervention content
9.0 (1.2) Level of utility of the intervention

100% participants would recommend this
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be ascertained.

intervention programme to their friends
and families

from potential participants and activators
(response rate 11.5%).

ACE participants: 154 (7.7%) requests for
information packs. 65 (3.3%) people
returned reply forms. 40 (2.0%) recruited.

Activators: 76 (3.8%) requests for
information packs. 15 (0.8%) recruited
after completing the training.

Participants:
[: n=19 (86.4%)
C:n=13 (76.5%)

Reasons for dropping out
prior to final measures:
7.7% (3/39) Ill-health
5.1% (2/39) Carer
commitments

Spittaels |Not reported 8,000 employees targeted via 6 worksites |End of intervention: Recalled having received the tailored
(2007) using email messages, posters and internal |Tailored advice+emails: n= |advice (% participants):
newsletters; 116 (66.7%) 97% Tailored advice+emails group
570 (7.1%) responded positively; Tailored advice: n= 122 949% Tailored advice group
562 (7.0%) returned the baseline (69.7%) 53% Control group
questionnaire with the informed consent, |C: n=141 (79.7%)
and then randomised. Tailored advice+emails group satisfaction
(% participants):
~65% of participants met the minimal 92% Received at least 3 of the 5
recommendations for physical activity at reinforcement emails
baseline despite explicit recruitment of 77% Read them completely
inactive participants 87% Satisfied by number of emails
86% Satisfied by frequency of emails
31% participants were female, males 45% Felt emails were useful
comprising the majority of employees in 33% Reported behavioural changes
the two biggest worksites for recruitment
Male participants already had high baseline
physical activity scores compared to the
general male population (72% vs. 57%
meeting the recommendations), whereas
female participants were more
representative of the population (47% vs.
48% meeting the recommendations).
Stathi Not reported 2,000 mailed invitations were delivered in |End of intervention: All participants who completed the
(2019) the target areas resulting in 230 responses |Activator: n=15 (100.0%) intervention engaged with their activator

at least 7 times as planned.

Of the 3 participants who dropped out: 2
met their activator less than 5 times but
were contacted regularly by phone.
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2.6% (1/39) Lack of time
2.6% (1/39) Moving to a
different city

Williams
(2019)

Not reported

215 eligible service users contacted by
letter and phone;

71 not interested;

104 not contactable;

40 (18.6%) recruited.

I: n= 16 (80.0%)
C: n=17 (85.0%)

13 (65%) received intervention:

5 did not engage with intervention;

2 did not engage with intervention after
education session.

Keys: * = Data from associated publications; ACE = Active, Connected, Engaged intervention; BCG = Behaviour change group; BMI = Body Mass Index; C = Control
group; CVD = Cardiovascular disease; DM = Diabetes Mellitus; FU = Follow-up; GP = General practitioner; HC = Health centre; HCP = Health care provider; HT =
Health trainer; [ = Intervention group; LSA = Lifestyle advisor; MVPA = Moderate-to-vigorous physical activity; n = number of persons; PA = Physical activity; PT =
Physiotherapist; SD = Standard deviation; SMART = Specific, Measurable, Achievable, Relevant, and Time Specific; TEG = Traditional exercise group; vs = versus
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Study (Year) Outcome
Number of . Intervention group Control group Intervention group Control group
g Unit of outcome measure(s) for . . . . . .
participants SB Baseline Baseline End of intervention? | End of intervention?
randomised
0,
tli}:\l’fae;:rfl’a‘;f (SSBD) L (n= 40) (n=24) (n= 40) (n=24)
Adams (2012) 2. Mean sitting Accelerometer SB:47.42% (10.77) SB: 50.7% (13.78) SB:49.16% (10.23) SB:50.39% (14.92)
I: 47 C: 28 ?S"S)rs per week 2. 12 Sitting time: 57.99 Sitting time: 45.18 Sitting time: 46.00 Sitting time: 40.33
' (29.70) (34.88) (28.91) (40.68)
Traveling to/from Traveling to/from
work: 1.19 (0.71)* work: 1.41 (0.82)*
While at work: 2.02 While at work: 2.52
(2.18) (2.5)
. Watching TV: 2.05 Watching TV: 1.91
Albright (2015) Mean sitting hours Active Australi (1.33) (1.36)
I: 138 C:140 per day (SD) Sliriyeey ustratia Using a computer at Using a computer at Not published Not published
' ' home: 1.27 (0.98) home: 1.41 (1.18)
Other leisure time Other leisure time
(movies, dining out): (movies, dining out):
1.38 (1.01) 1.31 (1.05)
While holding/feeding | While holding/feeding
baby: 2.93 (1.78) baby: 3.20 (2.08)
Change between
baseline and end of Change between
Benedetti Baseline: Mean SB intervention (3 baseline and end of
(2020) minutes per week months): intervention (3
(SD) BCG: 498.5 (113.6) BCG: -14.3 (56.3)¢ months):
BCG: 36 Accelerometer TEG; 529:8 (107:3) 522.8 (86.7) TEG: -4.1 (62.2)¢ -25.6 (77.9)¢
TEG: 52 End of trial: Mean Change between Change between
C: 26 SB minutes per day baseline and end of baseline and end of
' (SE) trial (12 months): trial (12 months): -26.7
BCG: -10.9 (59.9)¢ (68.3)¢
TEG: 4.2 (78.6)°¢
Berendsen
(2015) Not published Accelerometer Not published Not published Not published Not published
I: 247 C: 164
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Outcomes not
measured at end of
intervention (6

Outcomes not
measured at end of
intervention (6

1. Actigraph Weeks). Weeks)
Biddle (2017) ) Actigraph (n=76): Actigraph (n= 80): Change between '
Mean SB hours per (wgrr:)ond 10.83 (10.50,11.17)¢ 11.01 (10.76,11.26)¢ baseline and end of ghanige bet;zeercli
1:94 C:93 day (95% CI) ‘ZNEXitu j‘;‘Aﬁ ActivPal (n=60): 8.91 | ActivPal (n=57):9.02 | trial (12 months) tr‘:iﬁ ES fr?onizs)of
' . (8.59,9.24)¢ (8.73,9.30)¢ Actigraph (n=38): .
(worn on thigh) -0.29 (-0.75, 0.17)° Actigraph n=49):
" L -0.23 (-0.60, 0.14) ¢
ActivPal (time change, ActivPal (n=29): 0.58
?—32). 0.64(0.13,1.16) (0.06,1.09)°
Blunt (2018) rl\:llfr?lrlltzlstg:alf day Mean difference between groups (only measured
(SD) IPAQ 360 (315) 360 (240) at end of active intervention phase - 6 months):
I: 59 C:59 -0.08 (-0.16, -0.006)* ¢
Elramli (2017) CActiVPal SB: 18.0 (0.27) ActivPal SB: 18.5 (0.2)¢ | ActivPal SB: 17.2 (0.3)¢ AS:Z\{P?I SB:18.7
1:39 C: 37 Mean SB hours per | 1. ActivPal IPAQ weekday sitting: IPAQ weekday sitting: IPAQ weekday sitting: I(PAQ)\/veekday sitting:
day (SE) 5.3 (0.31) 4.7 (0.41) 4.2 (0.33)** 5.7 (0.53)*
2.IPAQ N i [PAQ weekend sitting: IPAQ weekend sitting: A -
IPAQ weekend sitting: 4.6 (0.38) 3.9 (0.33) IPAQ weekend sitting:
5.3(0.36) T T 5.1 (0.63)
Harris (2018) Mean difference between groups at end of
intervention (3 months)
Postal: 339 Postal versus control: -2 (-12, 7) ¢
Nurse: 346 Mean SB minutes Nurse versus control: -7 (-16, 3) ¢
C: 338 er day (SD, or 95% Postal: 614 (71 Nurse versus Postal: -4 (-13,5)¢
El) . Accelerometer Nurse: 619 ((78)) 613 (86) Mean difference betwee(n grou)ps at end of trial
(12 months)
Postal versus control: 1 (-8, 10) ¢
Nurse versus control: -0.2 (-9, 9) ¢
Nurse versus Postal: -1 (-10, 8) ¢
Lakerveld Outcomes not Outcomes not
2012 . measured at end of measured at end of
( ) Mean SB minutes A subscale of 253.7 (146.9)¢ 255.4 (124.5)¢ intervention intervention
I: 314 C: 308 per day (SD) AQuUAA End of trial (Month 24): | End of trial (Month 24):
231.5(122.2)¢ 233.0 (140.7)¢
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[.22C: 17

95% CI)

intervention:

Lane (2010) Frequently used
validated
:85C:91 Mean sitting time E:Iisc‘fcle?(?lfor the
minutes per week . 335.9 (194.9) 310.1 (224.7) 371.4(170.1) 369.5 (152.6)
trial from other
(SD) :
population-level
PA
interventions.
Matson (2018) Mean sittine time Change between Change between
) 5 g . . baseline and end of baseline and end of
minutes over last 7 | ActivPAL Not published Not published . . _ : : _
[: 29 C: 31 days (SD)" intervention (n= 29): intervention (n= 25):
y -70.1 (104) ® 6.5 (69) b
Matthews
Mean% of time per
(2016) . 0 0 (n=42) (n=40)
((j;]})/)spent in SB Accelerometer 64.2% (10.5) 66.9% (11.3) 66.4% (10.0)¢ 65.9% (12.0)¢
I: 54 C: 48
Poston (2013) . Accelerometer (n=68): | Accelerometer (n=72): | Accelerometer (n=36): | Accelerometer (n=39):
r“flfrj‘lrl‘tif ame 1. Accelerometer | 44 /o g1y 1172 (95)¢ 1197 (77) ¢ 1175 (86)°
I: 94 C: 89 (SD) perday 2. RPAQ RPAQ (n= 79): RPAQ (n= 80): RPAQ (n= 56): RPAQ (n= 54):
' 1009 (187)¢ 1007 (207)¢ 1020 (226) © 1068 (177)¢
School of Public
Health HKU Mean sitting hours
(2017) in a working day IPAQ-C 4.47 (2.47)* 4.11 (2.38)* 4.3 4.2
(SD)
I: 357 C:316
Spittaels (2007) Group 1. Group 1:
I Weekday: 482 (183) Weekday: 443 (168)
Group 1 (tailored Weekend day: 308 Weekend day: 276
) dvic‘; + email): | Mean sitting (160) Y Weekday: 470 (217) (131) Weekday: 419 (181)
116 " | minutes per day IPAQ Group 2: Weekend day: 309 Weekend day: 271
_ (SD) p e (182) Group 2: (139)
Group 2 (tailored Weekday: 492 (202)
) Weekday: 438 (172)
advice): 122 Weekend day: 296
Weekend day: 268
(160) (141)
C: 141
Stathi (2019) Mean SB minutes Change between Change between
per day (SD, +/ Accelerometer 681.5 (74.9) 616.2 (112.3) baseline and end of baseline and end of

intervention:
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13.1(77.2) (-26.6,
52.8)

-8.7 (70.7) (-57.6,
75.1)

Williams
(2019)

I: 20 C: 20

Mean SB minutes
per day (SE)

Accelerometer 577.2 (9.8) 549.2 (19.1)

End of intervention
(17 weeks, n=16):
520.9 (36.2)*

End of trial (6 months,
n=8): 508.2 (19.4)*

End of intervention
(17 weeks,n=17):
637.9 (30.4)*

End of trial (6 months,
n=13): 661.2 (33.5)*

Supplementary file 3: Sedentary behaviour measured (at baseline and end of the trial) in the randomised controlled trials associated with the included
process evaluation studies

Keys: 2 = Results available from the assessment immediately after the intervention, unless otherwise specified; ® = unclear if adjusted for covariates; ¢ = data were
adjusted for covariates; * = p value <0.05 for comparison between intervention and control groups (where reported); ** = p value <0.025 for comparison between
intervention and control groups reported as accepted statistical significance ; Italic font = End of trial results, if available from publications; AQuAA = Activity
Questionnaire for Adolescents & Adults; BCG = Behaviour Change Group; C = Control group; FU = Follow-up; I = Intervention group; IPAQ = International Physical
Activity Questionnaire; IPAQ-C = International Physical Activities Questionnaire-Chinese version; n = number of persons included in the analysis; RPAQ = Recent

Physical Activity Questionnaire; SB = Sedentary behaviour; SD = Standard deviation; SE = Standard error; TEG = Traditional Exercise Group
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Study Reason for exclusion

Ashe 2013 Results of process evaluation not available.

Burton 1995 Ineligible study design: The study did not involve process evaluation.

Cohen 2017 Ineligible study design: The participants were not all assessed at all timepoints

throughout the trial. The data from each time point were not obtained from the

same sample group throughout the study.

Coll-Planas 2019

Results of process evaluation not available.

Douglas 2019 Ineligible study design: The study is not RCT.

Gray 2018 Sedentary behaviour was not measured in the RCT.

Gummelt 2017 Sedentary behaviour was not measured in the RCT.

Hammerback 2012 Sedentary behaviour was not measured in the RCT.

Harvey 2016 Ineligible study design: The study did not involve process evaluation of
exploration of the intervention.

Holt 2019 Sedentary behaviour was not measured in the RCT.

Hsu 2013 Sedentary behaviour was not measured in the RCT.

Jayaprakash 2016 Sedentary behaviour was not measured in the RCT: Sedentary behaviour was
measured at baseline, but not throughout the trial as an outcome.

Lai 2019 Ineligible study design: The study was not a RCT.

Maddison 2020 Sedentary behaviour was not measured in the RCT.

McAuley 2013 Ineligible study design: The study did not involve process evaluation.

Orme 2017 Ineligible study design: The evaluation of feasibility did not involve process
evaluation or qualitative evaluation.

Rovniak 2014 Sedentary behaviour was not measured in the RCT.

Sazlina 2015 Results of process evaluation not available.

Seguin 2019 Sedentary behaviour was not measured in the RCT.

Sheppard 2016 Sedentary behaviour was not measured in the RCT.

Stevens 2015 Sedentary behaviour was not measured in the RCT.

Thomsen 2016 Ineligible study design: The study did not involve process evaluation or
qualitative evaluation.

Thompson 2008 Results of process evaluation not available.

Thornton 2018 Ineligible comparator: The eligible intervention was assigned to the control group,

not the experimental intervention group in this study.

Tiedemann 2015

Sedentary behaviour was not measured in the RCT.

van de Glind 2017 Results of process evaluation not available.

van der Wardt 2019 Sedentary behaviour was not measured in the RCT.
Varela-Mato 2016 Ineligible setting: The intervention was delivered at workplace.
Voorn 2016 Sedentary behaviour was not measured in the RCT.

Yeung 2020 Ongoing: Study not completed.

Zabaleta-Del-Olmo 2018

Results of process evaluation not available.

Keys: RCT = Ramdomised Controlled Trial
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SCREENING | 1. QUALITATIVE STUDIES 2. RANDOMIZED 3. NON- 4. QUANTITATIVE 5. MIXED METHODS
QUESTIONS CONTROLLED TRIALS RANDOMIZED DESCRIPTIVE STUDIES STUDIES
STUDIES

Authors S1 S2 11 (12 (13|14 |15| 21 (22| 23 | 24 | 25 [3.1|3.2|3.3|3.4|3.5/4.1(4.2 (43| 44 [45|5.1|5.2| 5.3 | 5.4 |55

(Year)
Adams Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes [Yes| Yes | No | Yes Yes | Yes|Yes| Yes | No |Yes|Yes| Yes | Yes |Yes
(2012)
Albright No | Can't Can't|Yes|Can't| No | No Yes | Yes | Yes | Yes | Yes
(2015) tell tell tell
Benedetti Yes | Yes | Yes | Yes | Yes | Yes | Yes| Yes |Yes|Can't|Can't| No Yes | Yes | Yes [Can’t| Yes | Yes | Yes| Yes | Yes |Yes
2015 tell | tell tell
Berendsen Yes | Yes | Yes | Yes | Yes | Yes | Yes| No |Yes|Can't| Yes |Can't Yes | Yes|Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
(2015) tell tell
Biddle (2017)| Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes| No | No | No Yes | Yes | Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
Blunt (2018) | Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes| Yes | No | No
Elramli Yes | Yes | Yes | Yes | Yes | Yes |Yes| No |Yes| No | No No
(2017)
Harris (2018) | Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes| Yes | No | Yes Yes | Yes|Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
Lakerveld Yes | No Yes |Yes| Yes | No | Yes Yes | Yes | Yes | Yes | Yes
(2012)
Lane (2010) | Yes | Yes Can't|Yes| Yes | No | Yes Yes | Yes | Yes | Yes | Yes

tell
Matson Yes | Yes | Yes | Yes | Yes | Yes | Yes| Yes |Yes| Yes | Yes |Can't
(2018) tell
Matthews Yes | Yes | Yes | Yes | Yes | Yes |Yes|Can't|Yes| Yes | No | Yes Yes | Yes|Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
(2006) tell
Poston Yes | Yes | Yes | Yes | No | No | No | Yes |Yes| Yes |[Can't| Yes Yes|Yes|Yes| Yes | Yes |Yes| No | No |Can't| No
(2013) tell tell
SPH HKU Yes | Yes | Yes | Yes | No | No | No |Can't| No | Yes |Can't| No
(2017) tell tell
Spittaels Yes | Yes Can't|Yes| Yes |[Can't| Yes Yes | Yes | Yes | Yes | Yes
(2007) tell tell
Stathi (2019) | Yes | Yes | Yes | Yes | No | No | No |Can't| No | Yes |Can't| Yes Yes | Yes | Yes | Yes | Yes |Yes| No | No |Can't| No
tell tell tell

Williams Yes | Yes | Yes | Yes | No | No | No | Yes |[Yes| No | Yes | No Yes | Yes|Yes| Yes | Yes |Yes|Yes| Yes | No | No
(2019)

S1. Are there clear research questions? S2. Do the collected data allow to address the research questions? 1.1. Is the qualitative approach appropriate to answer the
research question? 1.2. Are the qualitative data collection methods adequate to address the research question? 1.3. Are the findings adequately derived from the
data? 1.4. Is the interpretation of results sufficiently substantiated by data? 1.5. Is there coherence between qualitative data sources, collection, analysis and
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1

2 interpretation? 2.1. Is randomization appropriately performed? 2.2. Are the groups comparable at baseline? 2.3. Are there complete outcome data? 2.3. Are there

3 complete outcome data? 2.4. Are outcome assessors blinded to the intervention provided? 2.5 Did the participants adhere to the assigned intervention? 3.1 Are the
4 participants representative of the target population? 3.2 Are measurements appropriate regarding both the outcome and intervention? 3.3 Are there complete

5 outcome data? 3.4 Are the confounders accounted for in the design and analysis? 3.5 During the study period, is the intervention administered (or exposure

? occurred) as intended? 4.1. Is the sampling strategy relevant to address the research question? 4.2. Is the sample representative of the target population? 4.3. Are

8 the measurements appropriate? 4.4. Is the risk of nonresponse bias low? 4.5. Is the statistical analysis appropriate to answer the research question? 5.1. Is there an
9 adequate rationale for using a mixed methods design to address the research question? 5.2. Are the different components of the study effectively integrated to

10  answer the research question? 5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted? 5.4. Are divergences and

11 inconsistencies between quantitative and qualitative results adequately addressed? 5.5. Do the different components of the study adhere to the quality criteria of
12 each tradition of the methods involved?
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Abstract

Objectives: To systematically review and synthesise findings from process evaluations of interventions in
trials which measured sedentary behaviour as an outcome in adults to explore: 1) how intervention content,
implementation, mechanisms of impact and context influence outcomes; 2) how these interventions are
experienced from different perspectives (participants, carers, staff).

Design: Systematic review and narrative synthesis underpinned by the Medical Research Council (MRC)
process evaluation framework.

Data sources: Databases searches were conducted in March 2019 then updated in May 2020 and October
2021 in: CINAHL; SPORTDiscus; Cochrane Database of Systematic Reviews; Cochrane Central Register of
Controlled Trials; AMED; EMBASE; PsycINFO; MEDLINE; Web of Science; and ProQuest Dissertations & Theses.
Eligibility criteria: We included: Process evaluations of trials including interventions where sedentary
behaviour was measured as an outcome in adults aged 16 or over from clinical or non-clinical populations. We
excluded studies if interventions were delivered in educational or workplace settings, , or if they were
laboratory studies focused on immediate effects of breaking sitting.

Data extraction and synthesis: Two independent reviewers extracted and coded data into a framework and
assessed the quality of studies using the Mixed Methods Appraisal Tool. We synthesised findings using a
narrative approach.

Results: 17 process evaluations were included. Five interventions focused on reducing sedentary behaviour or
sitting time, 12 aimed to increase physical activity or promote healthier lifestyles. Process evaluations indicated
changes in sedentary behaviour outcomes were shaped by numerous factors including: barriers (e.g. staffing
difficulties and scheduling problems) and facilitators (e.g. allowing for flexibility) to intervention delivery;
contextual factors (e.g. usual lifestyle and religious events); and individual factors (e.g. pain, tiredness, illness,
age, and individual preferences).
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Discussion: Intervention requires careful consideration of different factors that could influence changes in
sedentary behaviour outcomes to ensure that interventions can be tailored to suit different individuals and
groups.

PROSPERO registration number: CRD42018087403
Key words: Sedentary behaviour, systematic review, process evaluation
Strengths and limitations of this study

o This systematic review is guided by Preferred Reporting Items for Systematic Review and Meta-analysis
(PRISMA) guidance.

o This is the first systematic review which has synthesised data from process evaluations evaluating
interventions in trials that measure sedentary behaviour as an outcome in adults.

o The Medical Research Council guidance for conducting process evaluations has been used to structure
this review and provided a comprehensive way of identifying factors associated with implementation,
mechanisms of impact and context which may influence the effectiveness of randomised controlled
trials investigating sedentary behaviour in adults.

e Non-English electronic databases were not searched. This limitation may cause language bias.

e There is some inconsistency in the quality of the reporting of the process evaluations included in the
review .

INTRODUCTION

Sedentary behaviour is defined as any waking behaviour characterised by energy expenditure <1.5 Metabolic
Equivalents (METS) while in a sitting, lying or reclining posture(1). In recent years, research exploring
sedentary behaviour in adults has been expanding rapidly, documenting the potential for sedentary behaviour
to have detrimental effects on health, wellbeing, and healthcare costs(2). Randomised controlled trials (RCTs)
are particularly useful to examine intervention effectiveness(3). However, this approach cannot fully account
for how interventions work, and the degree to which intervention components contribute to effectiveness or
ineffectiveness(4).

Interventions targeting sedentary behaviour are typically complex, with multiple interacting components (5).
Changes in outcomes following interventions are largely influenced by human behaviours and contextual
factors as part of a complex process(6). The value of studying intervention processes, is recognised in the
Medical Research Council (MRC) guidelines for developing and evaluating complex interventions(3) and
detailed in the guidance for conducting process evaluations of complex interventions(4). Process evaluations
are designed to help understand the theoretical assumptions underpinning an intervention, and to disentangle
factors which may have contributed to the outcomes of an intervention(4).

The MRC process evaluation framework states that understanding of causal assumptions underpinning
interventions and evaluation of how interventions work in practice are vital in building an evidence base that
informs policy and practice. The framework outlines key functions of a process evaluation including
investigating implementation, mechanisms of impact and context to understand how outcomes are
interpreted(4).

To date, systematic reviews have synthesised the evidence of effectiveness of interventions aimed at reducing
sedentary behaviour(7, 8). However, it is also important to synthesise findings from process evaluations to

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 5 of 93 BMJ Open

95
916
47
%

99
1Q0

understand the complexity of factors that may influence whether interventions are effective in reducing
sedentary behaviour as these will inform future interventions in this relatively new research area. This paper
seeks to address the following aims and objectives (table 1):

Aims and objectives
1) To identify process evaluations of interventions in trials which measured sedentary behaviour as an
outcome in adults, to understand the intervention content, mechanisms of impact, implementation and
delivery approaches and contexts, in which interventions were reported to be effective or ineffective.
2) To explore experiences of participants, family members/carers and intervention staff in interventions
that measured sedentary behaviour as an outcome in adults.

Table 1: Review objectives

1. To identify and record the trial data (e.g., design of interventions, sample sizes, duration and content of
interventions, and primary and secondary outcome data (from the process evaluation publication or associated
publications).

2. Establish whether logic models or theoretical models were used to explain how interventions were intended
to work.

3. Establish whether interventions were delivered as intended (as per protocol).

4. Explore intended or unintended mechanisms that influence the extent to which interventions are effective.

5. Understand barriers and facilitators to delivery of, and participation in, interventions and any
recommendations made to address such barriers and facilitators.

6. To synthesise qualitative data concerning the understanding and experiences of interventions from the
perspectives of participants, family members/carers and intervention staff.

Qualitative data related to exploring perceptions, views and lived experiences of sedentary behaviour, but not
related to receipt or delivery of an intervention were examined in a separate systematic review(9).

The MRC process evaluation framework(4) was the underpinning framework for this review informing the
aims and objectives, coding framework, providing a structure for synthesising and reporting findings.

METHODS

Protocol and registration

Reporting of this systematic review is guided by Preferred Reporting Items for Systematic Review and Meta-
analysis (PRISMA) guidance,(10) (Supplementary file 1). The review was prospectively registered with
PROSPERO (Prospective Register of Systematic Reviews); registration number: CRD42018087403, the
protocol has been published (11).

Patient and Public Involvement
No patients involved.
Eligibility criteria

Study design

Studies explicitly identified by authors as a process evaluation, or studies that aimed to understand the
functioning of an intervention by examining implementation, mechanisms of impact, and contextual
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factors(12). Only process evaluations of RCTs, cluster RCTs, and randomised cross-over trials were included.
Cohort and uncontrolled before- and- after studies were excluded.

Participants

Adults aged 16 or over regardless of whether they were recruited from a clinical or nonclinical population.

Interventions

Interventions which measured sedentary behaviour as an outcome, even if reducing sedentary behaviour was
not the primary outcome.

Interventions were excluded if: they were delivered primarily in schools, colleges, universities, or a workplace;
or aimed at the acute (immediate) effects of breaking up sitting time as part of a supervised (usually
laboratory-based) intervention.

Comparators

In trials, intervention groups may be compared to: no treatment, usual care, attention control, waitlist control
groups, or alternative treatments.

Information sources
Electronic sources

In collaboration with information specialist colleagues, comprehensive search strategies were developed using
controlled vocabulary and free text terms (Supplementary File 2 for the search strategy for the MEDLINE
database). Searches were conducted in March 2019 then updated in May 2020 and October 2021.

We searched the following databases: CINAHL (EBSCOHost); SPORTDiscus (EBSCOHost); Cochrane Database of
Systematic Reviews (Wiley); Cochrane Central Register of Controlled Trials (Wiley): AMED (OVID); EMBASE
(OVID); PsycINFO (OVID); Ovid MEDLINE(R); OVID MEDLINE(R) and Epub Ahead of Print, In-Process & Other
Non-Indexed Citations; Web of Science: Sciences Citation Index Expanded (Clarivate); Web of Science: Social
Sciences Citation Index Expanded (Clarivate); Web of Science: Conference Proceedings Citation Index- Science
(Clarivate); Web of Science: Conference Proceedings Citation Index- Social Sciences and Humanities (Clarivate);
ProQuest Dissertations & Theses.

Searching other sources

In addition to searching electronic databases, we identified process evaluations through examining included
studies from a concurrent systematic review and meta-analysis of RCTs that explored the effects of
interventions in reducing sedentary behaviour, using the same eligibility criteria for participants, interventions
and comparators (Hall et al.,, 2021 (13)). For each included study in the systematic review and meta-analysis
of RCTs, we identified whether a process evaluation was conducted alongside the RCT and included all those
identified. If the process evaluation results were not available, we contacted study authors for results.

Study records
Data management

References identified from electronic databases and other sources were de-duplicated and imported into
Endnote X7 reference management software. References were then imported in to Covidence
(www.covidence.org, 28™ April 2021), a web-based systematic review tool.

Selection process

Using Covidence, two reviewers (RC, NL) independently assessed titles and abstracts of records from the
electronic searches against the eligibility criteria and excluded obviously irrelevant studies. The full-text of the
remaining studies were obtained; then independently assessed, by the same reviewers, against the eligibility
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criteria to determine which studies would be eligible for inclusion. The same process for updated literature
searches was undertaken (by NL, SO). During the screening process, disagreements were resolved by a
consensus-based decision between the reviewers, or if necessary, discussion with a third reviewer (D]C).

Data extraction and narrative synthesis

A narrative approach to synthesising data was undertaken to provide detailed written commentary to address
the research aims and objectives. Reviewers (RC, NL, and JF]) independently extracted relevant quantitative
and qualitative data from included studies. All quantitative data was checked by a second reviewer (SO). Fifty
percent of the qualitative data was compared by NL and JFJ.

Developing and refining the framework

To direct data extraction, a framework was produced based on this review’s aims, objectives and data to be
extracted as specified in the protocol (11). The six themes and relevant subthemes align with the key functions
in the MRC process evaluation framework (4) (Table 2). Data extraction items (related to the trial and process
evaluations) (11) were coded into the framework then summarised in a series of files focusing on: the
characteristics of trials (Supplementary file 3), characteristics of process evaluations (Supplementary file 4),
delivery methods and mechanisms of impact (Supplementary file 5), and implementation data including
fidelity, recruitment, retention and reach (Supplementary file 6). Within file 6, we have included definitions of
these terms; informed by three key papers (4, 14, 15). Qualitative data from the framework is presented in the
‘narrative synthesis findings’ section.

To help understand the effects of each included intervention on sedentary behaviour outcomes, the sedentary
behaviour measures from the associated RCTs were also extracted (Supplementary file 7). As the review
focuses on the findings from the process evaluations, the treatment effects estimated in the RCTs have not been
synthesised or analysed.

Two reviewers (JF], NL) independently coded one study to pilot the framework. Following discussion, minor
refinements were made before the final framework was agreed. For example, engagement was added in to
barriers and facilitators to participation in the intervention, a clearer definition of context was added and a 6%
‘miscellaneous’ theme was included to code data about trial procedures and qualitative methods, mainly for
context where appropriate. The coding rules were also refined, then used in coding the remainder of the
included studies.

Table 2: Coding framework

Themes and sub-themes Definition / descriptions of what should be coded

1. Implementation data

1a. Intended delivery How the intervention was intended to be delivered (in main paper or

protocol)

1b. Actual delivery (including
when adapted)

How the intervention was actually delivered , including when it has been
adapted from what was intended

1c. Strategies for achieving
delivery

How the intervention delivery was achieved (e.g. tailoring interventions to
individuals)

1d. Measures of adherence

A measure of adherence that was used in the study (NB: may be some
overlap with compliance/fidelity). Definition adopted: “The extent to which
delivered content, frequency, duration and coverage of intervention
components/ material are as intended.”

2. Mechanisms of impact

2a. Logic models used to explain

Coded when a logic model is present
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how the intervention was
intended to work

2b. Theories underpinning the
intervention

Theories underpinning the intervention e.g. trans-theoretical model, social
cognitive theory and behaviour change techniques (BCTs) from the 93-item
taxonomy used as part of the intervention e.g. goal setting, self-monitoring
NB: still coded BCTs even if authors do not make reference to a BCT
taxonomy

2c. Mediators of change

Factors that explained how the intervention had an effect.

2d. Responses to and
interactions with the
intervention

Instances where participants or those providing the intervention talked
about how they responded to, or interacted with the intervention

2e. Intended mechanisms of
action influencing intervention
effectiveness

How the intended mechanisms of action influenced effectiveness (e.g.
intended mechanism of effect- self monitoring of daily activity)

2f. Unintended mechanisms of
action influencing intervention
effectiveness

Descriptions of how unintended mechanisms of action influenced
effectiveness (e.g. if social support increased intervention effectiveness but
the intended mechanism was self-monitoring)

3. Contextual factors influencing effective and ineffective interventions (Context includes anything
external to the intervention that may act as a barrier or facilitator to its implementation or its effects (4)).

3a. Influencing implementation

Anything external to the intervention that may have influenced its
implementation

3b. Influencing mechanisms

Anything external to the intervention that may have influenced the
mechanisms by which the intervention had an effect (or not)

3c. Influencing outcomes

Anything external to the intervention that may have influenced the
outcomes of the intervention

4. Barriers and facilitators

4a. Barriers to delivery of
intervention

Factors that hindered the delivery of the intervention (including internal
factors)

4b. Facilitators to delivery of
intervention

Factors that enhanced the delivery of the intervention (including internal
factors)

4c. Barriers to participation
and/or engagement in
intervention

Factors that hindered participation or engagement in the intervention:
“The extent to which participants understand, accept and enact specific
components of the programme in their daily lives.”

4d. Facilitators to participation
and/or engagement in
intervention (e.g. incentives)

Factors that enhanced the delivery of the intervention. Definition as above.

4e. Recommendations made to
address barriers and facilitators.

Recommendations made to overcome the barriers and facilitators (from
either the study participants (including those delivering)) or the authors of
the paper.

5. Understanding and experien

ces of interventions from different perspectives

5a. Participants’ experiences

Experiences from the perspectives of participants that cannot otherwise be
coded into context, or barriers and facilitators (likely to be direct
quotations)

5b. Family and carers’
experiences

Experiences from the perspectives of family and carers that cannot
otherwise be coded into context, or barriers and facilitators. Carers defined
as unpaid and informal carers so includes friends and relatives but not paid
carers.

5c. Staffs’ experiences

Experiences from the perspectives of staff that cannot otherwise be coded
into context, or barriers and facilitators. Paid carers that are involved in the

6
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intervention would be included here.

5d. Control group experiences Experiences from control group participants if reported

6. Miscellaneous

6a. Trial procedures data Instances where study includes information that is more focused on the
data collection e.g. recruitment and retention, rather than the intervention.
Agreed not to code any quantitative data that is otherwise captured
elsewhere in the review.

6b. Qualitative methods (to Reports of how qualitative data collection was undertaken e.g. ‘semi-
provide context) structured interviews were conducted with 10 staff.’

Coding into the framework

Using the framework, JF] independently coded all included studies. Nine studies (every other study listed
alphabetically) were coded independently by NL. Coding was managed using NVivo software version 12
Plus(16).

Comparing codes

JF] and NL compared data from the nine studies coded by both researchers. To enhance the rigour of the
process, JF] then re-reviewed all studies coded singly to ensure consistency(17).

Methodological quality

Methodological quality of included studies was assessed using the Mixed Methods Appraisal Tool (MMAT)(18),
which is designed to concurrently assess qualitative, quantitative, and mixed methods studies. Three reviewers
(NL, RC, JF]) independently assessed the quality of studies and resolved any discrepancies by making a
consensus-based decision, or if necessary, by discussion with a fourth reviewer (DJC). Studies were not
excluded from the synthesis based on the outcome of the quality assessment.
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RESULTS

The PRISMA flow diagram (Figure 1), presents results from all searches. Database searches identified 3,167
records; 116 additional records were identified through other sources. After removing duplicates (n = 1,113),
2,170 titles and abstracts were screened; 2,088 records were excluded as they did not meet the pre-defined
eligibility criteria. The full-text reports of the remaining 82 records were assessed for eligibility, of which 24
reports were assessed as ineligible. The results of process evaluations of six eligible studies (seven reports)
were unavailable. In total, 17 process evaluation reports were included for data synthesis. Fifty associated
reports were also retained to address objective one.

Figure 1: PRISMA flow diagram
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Record of excluded studies

Supplementary file 8 provides reasons for excluding the 24 studies outlined in Figure 1.
Summary of included studies

Included randomised controlled trials

To address objective 1, and provide context for the process evaluations, supplementary file 3 presents data
from trials with included process evaluations, including: aims, inclusion/exclusion criteria, sample size,
participant characteristics, study design, intervention and control descriptions, data collection and follow-up
time-points and outcome measures used.

RCT aims

Associated trials where sedentary behaviour was measured as an outcome were published between 2007-
2020. Five trials focused specifically on reducing sedentary behaviour (19-21) or sitting time(22, 23). The
remaining 12 trials aimed to increase physical activity or promote healthier lifestyles but measured sedentary
behaviour as an outcome (Supplementary file 3).

Trial location and participant characteristics

Seven trials were conducted in the UK(20-22, 24-27), the remainder in the USA(19, 23, 28), Netherlands(29,
30), Brazil(31), Ireland(32), Canada(33), Hong Kong(34), and Belgium(35). Participants recruited into the trials
varied, including: mothers or parents of infants, pregnant women, adults, older adults, overweight adults,
individuals with chronic illnesses, and individuals with intellectual disabilities or serious mental illnesses. Most
trials included males and females, however three included females only(19, 26, 28). Participants' ages ranged
between 30 and 75; the majority of trials included participants aged between 40 and 50 years(19-21, 24, 25,
29, 30, 32, 33). Only nine trials reported ethnicity, the most ethnically diverse study was by Albright et al., (28)
which reported the following ethnicities: Native Hawaiian, Pacific Islander, Asian, mixed race, white, black-
Native American.

Included process evaluations

Supplementary file 4 presents data specific to the process evaluations including: aims and whether process
evaluations were pre-specified, sample size and sampling methods, study design and data collection methods,
and theoretical frameworks used. These data provide further context for the narrative synthesis.

Thirteen process evaluations were pre-specified in published protocols, or trial register records. Five
studies(19, 26, 30, 32, 35) were published prior to the MRC guidance (4), which was developed to provide a
more systematic approach for planning and conducting process evaluations. The majority were published in
the same year or after the guidance was published(20-25, 27-29, 31, 33, 34). Despite this, nine studies did not
report using a framework or guidance (19, 21, 23, 24, 28, 32-35) only four authors cited the MRC guidance(20,
22,25, 27) and only one reported using this to guide the process evaluation(25). As shown in supplementary
file 4, five studies cited other frameworks (20, 26, 29-31) the most common alternative to the MRC framework
being the RE-AIM framework (36). Fourteen used the term ‘process evaluation’ within the publication. Three
did not use this term(23, 24, 34).

Process evaluation aims

There was considerable variation in process evaluation aims. Some studies had a broad focus on participants’
experiences for example, Elramli (24) aimed to explore participants’ views regarding the effectiveness of a
walking intervention for rheumatoid arthritis (RA). Others focused more specifically on barriers to achieving
activity goals(28), or barriers and facilitators to the sustainability of an intervention(29). Some focused on the
feasibility and/or acceptability of interventions among different participant groups, including those at risk of
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318  chronic disease (33); older adults(23); individuals with intellectual disabilities(20); and individuals with

3@9 serious mental illnesses(21). Only two process evaluations were conducted with a view to refine the

330 intervention(26, 27).

321

322  Study design and data collection methods

323 As outlined in supplementary file 4, sample sizes of participants recruited to the process evaluations varied,
324  from five(21) to 411(29). A total of 1553 participants were included from intervention groups across the 17
325  studies and 340 from control groups in four studies(26, 29, 34, 35).

326

337  Nine studies(19-22, 25-27, 29, 31) used mixed-methods, most commonly combining quantitative questionnaires
3%% with semi-structured interviews (telephone and face-to-face). In five studies, questionnaires were used to ask
329 participants about their satisfaction with the intervention, intervention fidelity, and about suggested

330 improvements to interventions(19, 27, 29, 32, 35). In two studies, questionnaires focused on intervention
339 providers’ experiences of delivering and participating in interventions(25, 30).

333 Semi-structured interviews explored intervention contexts, barriers and facilitators to intervention delivery,
324 and experiences from the perspective of intervention providers, participants, and their family members or

333 carers(21-27, 29, 31, 33, 34). Other methods used included: non-participant observations (19), focus groups(20,
3%% 25,27, 31, 34), healthcare professionals’ registries and log books(29).

334
339 Methodological quality

3%@ Supplementary file 9 provides an overview of answers to questions in relevant categories of the MMAT(18) for
34}  allincluded studies. Options include, ‘yes’, indicating a positive judgement, ‘'no’, indicating a negative

342 judgement, or ‘can’t tell,” which is used when there is insufficient information to make a judgement. MMAT

343  authors discourage calculating an overall score and excluding studies based on their methodological

344 quality(18). Therefore all studies remained included in the synthesis and were not weighted. Below is a

343  summary of the assessment of each of the six categories.

34338 - Screening questions

348  The majority of studies had clear research questions or aims, and appropriate data were collected.
348

3%5 1. Qualitative studies

320  Thirteen of 17 included studies had a qualitative component. Four(21, 26, 27, 34) were rated as not meeting
333  some of the criteria in this category, because descriptions of the analysis process lacked detail, and it was

392  unclear how authors arrived at their findings. In these studies, findings were commonly presented as a series of
3%@ quotes, in tables or supplementary files but interpretation was considered too limited to constitute an in-depth
3%4  analysis.

356 2. Randomised controlled trials

3@? Each of the included studies was associated with a RCT. This category of the MMAT was used to assess the
3%§  quality of the trials. The ‘can’t’ tell’ option was most commonly used in this section because authors often

383 provided insufficient information to provide an answer, particularly regarding the randomisation process and
366  blinding. Scoring was more mixed within this category and no studies scored yes for all questions.

362 3. Non-randomized studies

388 The associated trials were all RCTs; therefore this category was not applicable.
364

368 4. Quantitative descriptive studies

10
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Thirteen studies had a quantitative component. Overall, they were rated positively across all questions.

5. Mixed methods studies
We considered studies which used methods meeting the criteria for both categories 1 and 4 as mixed methods
studies. This category was only applicable for nine studies. When studies were rated negatively on either the
qualitative or quantitative component, it was reflected in the judgement for this category.

Narrative synthesis findings

This section reports on the findings from the 17 process evaluations coded into the framework and
summarised in narrative form. Subheadings based on the key functions of a process evaluation outlined in MRC
guidance by Moore et al.,(4) have been applied to organise the data. Figure 2 (based on Moore et al (4)) outlines
summary findings for each subheading in the synthesis and identifies some key findings.

Description of the interventions and their causal assumptions

According to Moore et al.(4) a clear description of the intervention and its causal assumptions are an important
part of understanding how other factors (e.g. implementation, context and mechanisms of impact) influence
outcomes.

Supplementary file 5 describes the content and delivery methods for all interventions. Intervention delivery
periods ranged between 6 weeks and 18 months. All interventions included multiple components, examples
include group based educational sessions combined with email input and self- monitoring tools(19) or one-to-
one counselling combined with tailored email input(28). In terms of delivery, interventions commonly
incorporated some group based input or support(19, 21, 22, 24-26, 29, 31, 34). Interventions were delivered
by a range of providers including researchers(19), health educators (22, 28), exercise professionals, including
personal trainers(20, 29), coaches(21, 23, 33), advisors and nurses(25, 30).

Supplementary file 5 also includes information about the mechanisms by which the interventions are intended
to have an effect, and any theoretical underpinnings. All interventions were underpinned by theory or
incorporated behaviour change techniques, the most common theory being Social Cognitive Theory(37).

Implementation and delivery approaches

Moore et al.(4) recognise that interventions can have limited effects due to weaknesses in how they are
designed, or because they are not properly implemented. This section outlines the extent to which
interventions were reported to be delivered as intended, common approaches used in intervention delivery,
and whether this reportedly translated into changes in outcomes.

As indicated in file 5, in three studies(21-23) interventions were reportedly delivered as intended. In seven
studies, (19, 20, 25, 28-30, 33) adaptations were made to the interventions during the course of the trial. In the
remaining seven studies,(24, 26, 27, 31, 32, 34, 35) it was difficult to determine whether there were any
adaptations as authors only reported the actual delivery, not the intended delivery.

Approaches for achieving intervention delivery included: ensuring staff were appropriately trained and
prepared to deliver the intervention with fidelity(19, 31); tailoring aspects of the programme to individuals and
their needs (e.g. ensuring activity consultations are appropriate for those with intellectual disabilities (20));
and allowing for flexibility in delivery methods. For example, in Poston et al.(26), pregnant women were
provided with the option of receiving the intervention via phone or email, rather than sessions delivered at the

11
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hospital, and in Berendsen et al.(29) coaching meetings as part of the intervention were planned with
consideration of holidays and health issues.

Despite these adaptations for enhancing fidelity, interventions were not always effective in achieving the
intended outcomes. For example, in Poston et al.(26) despite flexibility in the delivery mode, objectively
measured physical activity and sedentary behaviour did not change in the intervention group. In this particular
participant group (pregnant women), the potential to achieve the targeted health outcome, optimal blood
glucose level, via dietary changes, was greater than changes in physical activity, including sedentary behaviour,
as for some participants increasing their activity led to feelings of discomfort. Similarly, in Matthews et al.(20),
although individual tailoring was used, the intervention did not have a significant effect on any of the primary
or secondary outcomes including time spent in MVPA and time spent sedentary. It was suggested that this
intervention may need to be longer than 12 weeks for individuals with intellectual disabilities. This highlights
the importance of understanding more about how an intervention is intended to have an effect, as outlined in
the following section.

Mechanisms of impact influencing intervention effectiveness

Moore et al.(4) emphasised the importance of exploring mechanisms through which interventions bring about
change, to learn more about how the intervention effects may have occurred and how they may be replicated in
similar future interventions. This section outlines the mechanisms reported across the studies and the extent to
which they impacted on behaviour and outcomes.

Social Cognitive Theory was the most commonly used theory, and the following mechanisms of action were
reported in several studies: enhancing self-efficacy by rating confidence in completing goals(19); using
behavioural cues e.g. standing up every hour, and leaving the remote at the TV(19); using resources e.g.
websites combined with counselling calls to encourage goal setting(28) providing social support in educational
sessions or workshops, and input and engagement from carers(19, 20, 22, 24, 28).

However, across the studies, the extent to which these mechanisms had their intended impact on behaviour
change varied. In Elramli (24) the intervention aim was increasing daily step count, social support was found to
be a key factor in participants who increased their physical activity. However, behaviour change techniques
including social support, feedback, and self-monitoring were to a lesser extent associated with reduced
sedentary behaviour in those with rheumatoid arthritis (RA). In Matthews et al.(20), where the intervention
aimed to increase walking and reduce sedentary behaviour, the social support component was not effective for
adults with intellectual disabilities. In Biddle et al.(22) where the intervention aimed to reduce sitting time,
there was no difference in sedentary time at 12 months between intervention and control arms. Reasons for a
lack of change in sedentary behaviour included: a preference for adopting physically active behaviours rather
than sitting less, and motivational drift after three months. In Adams and Gill(19) which focused on reducing
sedentary behaviour and increasing light physical activity, self-efficacy was not shown to be a predictor of
change in sedentary behaviour. Behavioural cues, e.g. leaving the remote at the TV, did not always influence
behaviours either, because some participants were already doing the cued behaviour, and some did not have a
TV(19).

Studies underpinned by the Transtheoretical Model, Theory of Planned Behaviour and Self-Determination
theory placed emphasis on encouraging participants to be aware of and monitor their own behaviour(20, 29,
30). Motivational interviewing was used in two studies to prompt participants to find solutions, rather than
telling them how to change their behaviour (29, 30). Berendsen et al.(29) found the feasibility of changing
physical activity behaviours and dietary habits was not as high as expected and was likely associated with poor
adherence. Some participants were unrealistic about how much of their own effort would be required, which
influenced attendance at meetings. Lakerveld et al.(30) reported that practice nurses were competent and
confident in the delivery of motivational interviewing and participants’ satisfaction was high, but even so,
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almost no effects were seen in the determinants of behaviour change in this population of individuals who were
at risk of cardiovascular disease and diabetes.

In summary, these findings provide some insights into how mechanisms may or may not have an effect on
sedentary behaviour, highlighting that it is important to fully understand the complexities of interventions.

Factors including context that facilitate or hinder implementation or how participants respond or interact
with the intervention

Moore et al.(4) regard understanding context as an important part of interpreting factors influencing whether
interventions are effective. They defined context as anything external to the intervention that may act as a
barrier to its implementation or effects. They also considered participants’ responses to and interactions with
the intervention as important mechanisms that could influence outcomes. Drawing on the coding framework,
this section is divided into include barriers and facilitators to delivery of interventions, barriers and facilitators
to participation and engagement, and understanding of participants experiences from different perspectives.

Barriers to delivery of interventions

Across the studies, there were a range of barriers to delivering interventions, including administrative or
scheduling issues and organisational difficulties or challenges. In two studies, planning educational sessions
around other commitments including holidays and childcare responsibilities was difficult for staff (24, 34). In
Blunt et al.(33) a central research team were involved in scheduling appointments, intending to reduce the
workload for coaches. However, this resulted in increasing time spent scheduling and it was recommended that
coaches were best placed to take responsibility for their own scheduling(33).

Organisational difficulties were apparent across two studies(20, 31). A community health worker from one of
the six health centres in Benedetti et al.(31) described the long absence of a doctor as a turbulent time in the
unit, which added difficulties in trying to deliver the intervention. In Matthews et al.(20), the intervention was
implemented at a time of significant change within the local learning disability service. Provision of support
was affected by the closure of many day centres, which led to a low morale and increasing work pressures
among the staff. In Berendsen et al.(29), there were factors that influenced adherence; additionally suspended
government financial and policy support meant the programme could not continue.

Barriers to participation and engagement

Across the studies, there was a range of barriers to participation and engagement in the interventions. The
most common barriers to engagement were: having a pre-existing illness or injury and associated problems e.g.
pain(19, 23-29, 33), having other commitments e.g. work, caring responsibilities(23, 24, 26, 28); and being too
tired(22, 26, 33). Other, less common barriers to engagement included loss of accountability for behaviour over
time(33), fluctuating mental health(21), and lack of motivation(24).

Some participants also experienced difficulties with pedometers and accelerometers used as an outcome
measure for the trial,, in terms of understanding how to use them, side effects of wearing them e.g. skin
irritation(19, 23) and lost devices(19, 22). In Biddle et al.(22) half the participants experienced problems with
the software for the ‘Gruve’ accelerometer, including: computer synchronisation issues, incompatible
computers, website navigation problems, device malfunction, short battery life, and charging issues.

Some barriers may be more applicable to specific groups. For example, in Benedetti et al.(31), a community
health worker perceived some older people to be apprehensive about new things which may have been a
barrier to participation. In another study, a participant thought that sitting was deserved in old age and he was
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looking forward to this aspect of retirement to indulge in some of his passions e.g. reading and studying, which
made him resent the idea of standing more(23).

Some barriers were specific to particular contexts. In Elramli,(24) participants who had RA worried about
using the gym because they lacked knowledge of suitable, safe exercises. Although workplace interventions
were not included in this review, participants who had received educational based interventions reflected on
how this applied to other parts of their lives and therefore provided some insight into how the work setting
impacts upon sedentariness. For example, participants felt that it was not appropriate to be standing in a work
context which could cause embarrassment, e.g. the expectation to be seated for meetings(19, 22, 23). Further
barriers at work included having no access to stairs and no standing desks(22).

The context of other parts of everyday life was also influential for some participants who had developed
ingrained sedentary habits, as a result of their usual activities or hobbies e.g. reading, eating, socialising, TV
viewing, and knitting(23). Religious festivals had an impact on willingness to reduce sitting time at certain
times of the year e.g. Christmas and Ramadan(25).

Facilitators to the delivery of interventions

Some of the approaches for achieving implementation and delivery could be regarded as facilitators, including:
allowing flexibility in delivery methods, tailoring aspects of the programme to individuals, initial preparation
and planning. A range of other factors facilitated intervention delivery.

For example, in Blunt et al.(33), coaches valued the simplicity and structure of the programme. They also
appreciated that the programme did not require extensive background knowledge or preparation over and
above their existing working requirements. Coaches had the option of referring back to the Canadian Physical
Activity Guidelines to ensure they were providing the right level of support to participants. In another study,
not requiring too much additional trial focused expertise, and having access to useful trial related resources
was valued by social workers(34). In this study the research team prepared and organised most of the
materials which facilitated delivery. As a contrast to low morale among staff(20), having a committed team was
also important for facilitating delivery(34).

Facilitators to participation or engagement in intervention

There were a range of facilitators to participation and engagement in the interventions. The most common
facilitator was support and encouragement from providers and peers; participants valued personal interaction
and having someone to keep them on track with the intervention(20, 24, 25, 27, 31, 33).

In some studies, group environments facilitated engagement and provided opportunities for sharing
experiences and meeting other peers in a similar situation(21, 24, 27). In Matthews et al.(20), many
participants liked one-to-one engagement with intervention providers. This was particularly beneficial to the
group who had intellectual disabilities, partly because the conflicting needs of participants in group activities
were occasionally disruptive. This group faced challenges to engagement with the intervention, compared to
the general population. Matthews et al. suggested the need for providing interventions to people with
intellectual disabilities for longer than 12 weeks, so that consultations with providers can address more
barriers(20).

Being accountable to someone, e.g. a health coach, also facilitated engagement in three studies because the
participants felt being monitored provided motivation(20, 23, 25, 33). Whilst use of a step count monitor was a
barrier for some, others found this was a good motivator(23, 24). Adams and Gill(19) recommended that in
order for pedometers to be beneficial they need to be more accurate. It was also suggested that technology
should be tailored to detect movement in older adults which may be different from younger adults (23).
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Participants valued textual resources that were considered attractive through using appropriate text and
images (20, 31). Adams and Gill(19) made recommendations for making resources more accessible including
embedding videos in emails rather than asking participants to use YouTube, and printing cue cards out rather
than asking participants to do so themselves. Less common facilitators were: already being involved in health
programmes (33), and becoming more aware of the extent of their own sedentary behaviour(23).

Understanding experiences of interventions from different perspectives
Participants

There was some overlap in data coded into barriers and facilitators and participant experiences. The
experiences can be divided into positive and negative. Examples of common positive experiences included
enjoyment or satisfaction with the intervention programme (19, 21, 31). In some studies, participants
described this as life-changing(23, 25) or a new opportunity for learning about how to reduce sedentary
behaviour and exercise safely(24). As a result of engaging in the intervention, some participants recognised
they had become more aware of the importance of reducing sedentary behaviour(19, 24, 31) and associated
benefits e.g. weight loss(21, 23), and reduced stress(23, 34),less fatigue(23), less pain(24), and lower blood
sugar(19).

Examples of negative experiences included: feeling stressed or nervous due to wearing a pedometer and a need
to check it frequently(24); disliking a type of counselling session because they expected to follow
suggestions(30); and feeling nagged by carers to participate(20).

Family/carers

Only two studies included data regarding the experiences of families or carers(20, 34). There was a distinction
between the carers’ or family members’ perceptions of participants’ experience and their own experiences as
part of an intervention or supporting the intervention. In Matthews et al.(20) family carers talked about how
much the participants enjoyed their experiences due to reaching their goals and getting a certificate.

The dynamic was different in another study which included a family-based exercise intervention(34).
Participants valued reminding each other as a family to do their exercises.

Staff

There was also some overlap in data coded into barriers and facilitators and staff experiences. Most staffs’
perceptions of participants’ experiences were positive. In two studies, staff perceived participants enjoyed
using pedometers and diaries(20, 25). Staff voiced positive perceptions of the programme, e.g. encouraging
others and themselves to fit physical activities into their everyday lives(33), and enhancing the participants’
family cohesiveness(34). Being involved in delivering the programme also had benefits for some staff . It helped
them understand the complexities associated with having a healthy lifestyle(33); and reminded them to stand
and move more in their own roles(34).

Some negative experiences overlapped with the barriers to delivering the interventions. These included
difficulties with staffing when they were already overcommitted (20, 31); limited venue space for delivering
the programme(31); and lack of psychological training to be able to deliver the intervention(29).
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603  DISCUSSION

685 Summary of findings

6@6

607  This review aimed to synthesise process evaluations of interventions in trials where sedentary behaviour was
6@8 measured as an outcome to: develop an understanding of intervention content, mechanisms of impact,

6@9 implementation and delivery approaches and contexts, in which interventions were reported to be effective or
6P0 ineffective and explore the experiences of participants, family/carers and intervention staff in such

619 interventions. To address these aims, we synthesised data from 17 studies including a range of participant
61? groups e.g. mothers or parents of infants, pregnant women, adults, older adults, overweight adults, individuals
61,% with chronic illnesses including rheumatoid arthritis, intellectual disabilities and serious mental illnesses.

614 Systematic reviews of process evaluations have been conducted in other areas of research e.g. primary

615  care(38) and workplace health promotion programmes(39). However, to our knowledge this review is the first
61}8 to synthesise data from process evaluations of interventions in trials which measured sedentary behaviour as
61& an outcome in adults.

629  The review has highlighted the complexity of factors that contribute to implementing interventions with
620 fidelity, and how this links to outcome effects. Common barriers to delivery were those that may be expected in
B%i delivery of complex interventions of any kind, not just reducing sedentary behaviour. These included structural
624  changes and staffing pressures within an organisation, and limited funding for providing interventions. Many
623 interventions required some level of input from providers (e.g. researchers, health educators, exercise
628  professionals, coaches and health professionals) to deliver the programme, e.g. scheduled exercise or education
6%% sessions. On the other hand, this limited flexibility of a structured intervention posed difficulties amongst some
62@  participants who had busy schedules and other priorities. In such cases, delivery was facilitated by providing
630  different options for how the intervention is delivered e.g. via phone or email. However, flexible intervention
638  delivery did not guarantee adherence to the intervention, because participants faced other barriers e.g.
6%3 discomfort during pregnancy, cognitive difficulties; these factors ultimately impacted on sedentariness.

3

63%  Whilst it was not our primary intention to synthesise the quantitative findings from the RCTs; the quantitative
632 findings (summarised in supplementary file 7), indicate only three studies reported a statistically significant
633  reduction in sedentary behaviour at the end of the intervention (21, 24, 33). The review identified

6:2% commonalities across these three interventions that were effective in reducing sedentary behaviour; they all
639 included elements of goal setting and access to support or coaching from a professional. All three were

636  underpinned by theories (social cognitive theory of self-regulation, social cognitive theory and the COM-B

637  model, including a focus on self-efficacy) which in part explain how these interventions may have had their
633 effects (file 5). However other studies also had similar features, were underpinned by similar social cognitive
633  principles including self-efficacy (19, 22, 26, 28)but reported no statistically significant reduction in sedentary
646  behaviour. In three of these four studies, control group participants still commonly received some form of

641  information e.g. a leaflet or workbook which could be regarded as informational support. This may account for
6422 not finding a statistically significant effect when compared to the interventions, if their mechanisms of effect
643  are quite similar. These findings identify that the process of changing outcomes e.g. sedentary behaviour is
644  complex and influenced by other factors, aside from intervention components.

645

648 Complex interventions were traditionally understood as those comprised of multiple components(3).

64¢f  However, context is becoming increasingly recognised as a source of complexity with acknowledgement that
648  interventions are not a discrete package of components, but also a process of changing what complex systems
649  do, including the interactions between individuals (e.g. providers and recipients)(40). Our findings support this
63§  notion because whilst all interventions were underpinned by psychological theories focused on individual-level
6%@ change e.g. social cognitive theory(37), trans-theoretical model(41), theory of planned behaviour(42), self-
652  determination theory(43) and habit formation theory(44); it was evident that a range of wider, contextual
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factors in addition to individual factors also influenced the implementation and delivery of the intervention as
part of complex systems. However, within the included process evaluations, programme theories (including
logic models) depicting how the intervention would operate in a particular context were rarely reported. Only
one process evaluation reported a logic model(25). Given the complex nature of the delivery and engagement
associated with complex interventions, it is important that influences on outcomes such as reduced sedentary
behaviour are understood as individual-level behaviour change processes, and in context, taking into account
the complexities of experiences(45). Ensuring logic models are developed and reported would aid in
understanding these complexities.

The identified barriers and facilitators to participation and engagement provide important insights into
participants’ experiences of interventions and explain what makes interventions more acceptable to some
individuals compared to others. The review indicates that social support was important. Some participants
valued elements of groups such as meeting others and sharing experiences among similar peers. Others,
particularly those with intellectual disabilities, valued one-to one input from providers. Level of motivation was
also influential in engagement. Some felt motivated due to being accountable to someone; whilst others felt
motivated as a result of tracking activity using a pedometer. However, others disliked pedometers because they
struggled to understand the device or experienced skin irritation whilst wearing them. Previous studies have
found satisfaction being important for compliance and engagement with tracking devices e.g. pedometers(46,
47) . Results of a national cross sectional survey conducted in Australia suggested that interventions should
make sure the devices align with the preferences of the target groups(48) . Our review suggests that individuals
with particular conditions could benefit from interventions that are tailored to their symptoms e.g. pain,
tiredness and illness.

Changes across the lifespan should also be considered so that interventions can take into account what is
appropriate and acceptable for older adults. Our review findings indicate that older people may be more likely
to think that sitting down is deserved, or associated with enjoyable hobbies e.g. reading. A recent review by
Compernolle et al.(49) focused on older adults perceptions of sedentary behaviour similarly found that
sedentariness was motivated by finding enjoyment, and comfort. Their experiences are also shaped by their
capabilities, the social opportunities, and motivations in addition to societal expectations that often dictate that
for older people sitting is their main mode of living.

Current lifestyles, regardless of age or other characteristics also influence the extent to which participants are
likely to engage in behaviours that reduce sedentary behaviour. Our review evidence adds to, and supports
findings from another review exploring qualitative experiences of participating in non-workplace
interventions(9). Sedentary behaviour is further complicated by seasons and events e.g. celebrations such as
Christmas or Ramadan which disrupt normal behaviour patterns, and perhaps lead to less concern with healthy
behaviours, even with interventions. A systematic review of factors that influence physical activity and
sedentary behaviour in ethnic minority groups in Europe also identified cultural and religious factors as
influential in the extent to which individuals were sedentary(50). However, they highlighted that aside from the
celebrations and events, some parts of religious activity e.g. walking to religious sites for prayers actually
facilitated reduced sedentary behaviour and increased physical activity. It is possible that people from different
ethnicities may also experience sedentary behaviour and physical activity differently, however it is difficult to
determine based on the data available in this review given that only nine of the 17 studies reported ethnicity,
and only three of those nine provided commentary on ethnicity. Albright et al. (28) identified that non-white
racial or ethnic groups were less likely to meet their goals compared to white participants. Poston et al. (26)
and Harris et al,, (25) both included commentary on ethnicity in the context of recruitment to the trials and
process evaluations. In Poston et al. (26) the process evaluation included women in urban hospitals in areas
where socio-economic deprivation was high, they also highlighted that obesity rates are higher among those
with lower socio-economic status, less qualifications and African and black Caribbean groups. The relatively
low uptake (1 third approached for recruitment) was consistent with other studies with low uptake in
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healthcare. Harris et al. (25) reported that participation was only 11% among adults and older adults in a
socially and ethnically diverse population, with lower rates in more deprived Asian subgroups. This limited the
ability to investigate differential effects in important subgroups. These authors have not drawn firm
conclusions about how ethnicity and race may effect outcomes but Harris et al. (25) highlighted that differential
uptake of interventions that are found to be successful in trials could lead to increases in inequalities in
physical activity levels so this needs to be monitored.

Looking across the barriers and facilitators identified in this review and the wider literature, a range of factors
need to be considered, highlighting how difficult it is to develop interventions that are suitable for participants,
even those with apparently similar characteristics. The Consolidated Framework for Implementation Research
(CFIR) is an example of a taxonomy of constructs, organised into five domains (intervention, inner setting,
outer setting, individual characteristics, and process) that has been devised to understand what influences
implementation that could be applied to further understand such complexities(51). Interventions require some
level of adaptation to the context and may need to be tailored to participants, including those share similar
characteristics, e.g. those with rheumatoid arthritis or intellectual disabilities. They also need to consider the
dynamic between staff, participants and families as part of working towards a shared goal (e.g. reducing
sedentary behaviour).

Proctor et al., (52) outlined a conceptual framework to understand interrelated outcomes in implementation
research including: 1) implementation outcomes e.g. appropriateness, sustainability and costs; 2) service
outcomes e.g. safety and timelines; and 3) client outcomes e.g. satisfaction. This is another example of a
framework which incorporates outcomes that are not already included in the MRC framework for process
evaluations. This framework could be applied as part of understanding the complex dynamics of implementing
and tailoring interventions and would assist in highlighting some of the challenges associated with tailoring
interventions e.g. material and staffing resource limitations, and what might be required for sustainability.

Based on the current findings, if we are to reach a point where reducing sedentary behaviour becomes habitual
once interventions cease, participants will need simple strategies and support to take ownership of their own
behaviour so they can sustain the lifestyle changes within the context of their lives and their preferences.

Strengths and limitations

This is the first systematic review to synthesise data from process evaluations evaluating interventions in trials
that measure sedentary behaviour as an outcome in adults. Robust methods were used throughout the conduct
of the review. A comprehensive search strategy was developed with input from an information specialist; two
reviewers independently screened search results and assessed the quality of included studies.

Although a large proportion of the trials on which the process evaluations were based were conducted in the
UK, the inclusion of studies from other countries (e.g. USA, Netherlands, Brazil, and Hong Kong) mean these
findings are relevant for researchers internationally. The inclusion of males and females enhances the
applicability of the findings in terms of gender. However, with regards to age, the majority of studies included
participants between 40 and 50 years; therefore not all findings are applicable to other age groups. The
inclusion of participants from various groups can be regarded as both a strength and limitation of this review.
Findings may be of interest to experts in different research areas; however, it is difficult to draw firm
conclusions for particular population groups, especially where sample sizes are small.

There was an overall lack of consistency in how process evaluations were reported, this was also the case in a
review of process evaluations in primary care (38). Fourteen out of 17 used the term ‘process evaluation’
within the publication. Three did not use this term(23, 24, 34), although they met the criteria for inclusion in
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that they aimed to explore participants’ views on the factors that influence intervention effectiveness (24, 34),
including the feasibility and acceptability of the intervention.

The assessments using the MMAT also indicated some variation in the quality of the process evaluations. The
four studies that were considered lowest quality had poorer qualitative components(21, 26, 27, 34) that lacked
detail and depth, and had limited interpretation. When studies were rated negatively on the qualitative
component, it was reflected in the judgement in the mixed methods category in the MMAT. Only four
studies(20, 22, 25, 27) cited the MRC guidance for process evaluations (4) but this did not always equate to
better quality. Only one study by Harris (25) used the framework to guide the evaluation, whereas the other
three only made reference to it in the introduction. Harris et al. (25) was one of the higher quality studies
overall, suggesting that using a framework to guide the whole process evaluation can be beneficial. However,
the quality of the other studies that included frameworks such as RE-AIM (36) and Steckler and Linnan’s (53)
process evaluation framework was variable.

Figure 2 indicates that the studies reported a lot of data about the factors including context that influence
implementation and how participants respond or interact with the intervention. However, only one process
evaluation included a logic model outlining how the intervention intended to have an effect (25). This means
the theoretical understandings are more limited, making learning from previous evaluations more difficult. The
importance of programme theories and logic models have been emphasised in recent MRC guidance (54),
researchers should incorporate this in future evaluations of complex interventions.

More than 24 tools are available to assess the quality of systematic reviews; however, there remains no clear
guidance for which tool to use for assessing the quality of process evaluations (55). The MMAT(18) was a
logical choice as it is appropriate for mixed methods studies and those using either qualitative or quantitative
data. However, it has not been designed to require detailed commentary about judgements of quality.
Therefore a simplified account of quality is presented. Yet, it is difficult to compare studies without looking
across all the domains because the authors do not recommend calculating an overall score(18). It was also
recommended that studies should not be excluded based on their quality(18), accordingly all studies were
included in the synthesis. In our view there is also a need to develop guidelines specific to systematically
reviewing process evaluations of complex interventions.

The initial searches for this review were conducted in May 2019 and were repeated in May 2020. We
acknowledge that this area of research is experiencing considerable growth in numbers of publications. Studies
published since May 2020 were not included in the current synthesis. Recognising this limitation, we repeated
the searches in October 2021 using the same parameters as previously. We have presented these new searches
in supplementary file 10.

Overall 464 unique articles were identified once 14 duplicates were removed. Two reviewers completed title
and abstract screening identifiying 29 for full text screening; of these, 21 met our criteria, eight are ongoing
studies (56-63), eight are completed trials where a process evaluation was conducted but results are not
available(64-71), and five are completed studies with process evaluation results available (72-76). As with the
studies that were synthesised in our review, these included participants from a range of different ages and
health conditions e.g. insomnia disorder, diabetes, heart disease, hip fracture, and obesity and generally focused
on increasing physical activity, reducing sedentary behaviour or were lifestyle or weight loss interventions.

Of the five eligible studies where process evaluation results are available, one study (72) was guided by the
MRC framework (4), none of the other studies used this or other frameworks to guide their evaluation. This
study by Blackburn et al. (2021) was the only one where the intervention (SITLESS) aimed to reduce sedentary
behaviour in addition to increasing physical activity and physical function. The other four included a measure
of sedentary behaviour but the intervention primarily aimed to increase physical activity (75, 76)or promote
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lifestyle changes including weight loss (73, 74). These process evaluations have different aims, one explored
older adults experiences of an intervention (SITLESS) which combined an exercise referral scheme plus self-
management strategies (72), one explored factors that support older people to increase their physical activity
levels in a primary care based intervention (PACE-Lift) (76); one explored how participants of different ages
with a range of conditions experienced and engaged with the e-coachER intervention which combined support
and an exercise referral scheme (75); one focused on the feasibility and satisfaction of an email lifestyle
intervention aimed at minority breast cancer survivors (74); another explored engagement and compliance
with a community weight loss intervention for obese males (SHED-IT) (73).

The findings from our updated search demonstrate the growing literature on testing and evaluating
interventions including understand the factors that influence experiences, engagement, compliance,
satisfaction and how interventions are implemented. Whilst the reported findings of these studies appear to be
largely consistent with those included in our narrative synthesis, the iterative nature of coding data into the
framework that was undertaken as part of this process means that it would not be appropriate to attempt to
merge these findings into our already completed analysis. However, it is important to be aware of these recent
studies when considering factors that influence how interventions focused on reducing sedentary behaviour
are implemented, and how they are experienced.

CONCLUSIONS

There is a wealth of existing evidence which synthesises the findings from trials evaluating interventions that
have measured sedentary behaviour as an outcome in adults. This review complements existing trial evidence
because it highlights a range of factors associated with implementation, context, and participants experiences
that can impact on whether an intervention is effective or not.

[t is promising that all interventions were underpinned by theory as part of understanding how they were
intended to have an effect, however it is important to acknowledge how different contexts and individual level
factors e.g. health status, illness, age, and lifestyles can shape levels of engagement and behaviour change.
Researchers could benefit from using a process evaluation framework such as Moore et al’s,(4) for conducting
and reporting process evaluations to ensure all factors are considered. Including logic model as part of the
process evaluation would also assist in mapping the range of factors that contribute to changes in intervention
outcomes.

FIGURES:

Figure 1: PRISMA flow diagram
Figure 2: Key findings mapped to the diagram from the MRC guidance for process evaluations
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Factors influencing context that facilitate or hinder implementation or how participants respond or interact with the intervention (Review objectives 5 & 6)

Barriers to delivery of interventions: administrative or scheduling issues, organisational challenges, absence of staff , closure of services, work pressures for staff, financial difficulties
Barriers to participation and engagement: most common examples included: pre-existing illness or injury e.g. pain, other commitments e.g. work or caring responsibilities, being too
tired. Other examples included difficulties using accelerometers or pedometers, technology problems, context specific expectations or norms, being worried about specific environments
e.g. gyms due to safety risks, influence of usual everyday life routines, religious festivals at certain times of year
Facilitators to the delivery of interventions: simplicity in structure of the programme, little need for preparation in addition to usual working requirements, having access to trial related

resources, having a committed team

Facilitators to participation and engagement: most common example- support and encouragement from providers and peers to keep on track — mixed preference for one to one vs face
to face interactions. Other examples- being accountable to someone, having accurate step monitors, access to textual resources
Experiences of interventions from different perspectives: positive experiences included opportunities for learning (participants and staff), becoming more aware of sedentary behaviour
(participants and staff), negative experiences included disliking particular part of intervention (participants), or limited space for delivering programmes (staff)
KEY FINDING - A range of contextual and other factors influenced whether the interventions could be implemented or how participants responded. These need to be considered so that
interventions can be adapted to different contexts and participant groups

l

I

Description of the interventions and their

causal assumptions (review objectives 1 and

2)

All interventions have multiple
components (See supplementary file 5)
Group based input or support common
Delivered by a range of providers e.g.
researchers, health educators, exercise
professionals, coaches, advisors and
nurses

All underpinned by theory or
incorporated BCTS- most common
theory — Social Cognitive Theory (SCT)

KEY FINDING: Only one study included a
logic model outlining causal assumptions

A A A

Implementation and delivery approaches
(review objective 3)
e Interventions delivered as intended in 3
studies
e 7 interventions were adapted, 7 difficult
to determine
e Approaches for achieving intervention
delivery:
o Staff training
o Tailoring interventions to
individual needs
o Allowing for flexibility in delivery
methods

KEY FINDING- enhancing fidelity with
adaptations did not always lead to
interventions being effective in achieving the
intended outcomes. Need to understand
more about the mechanisms of intended
effect

A

\ 4

Mechanisms of impact influencing intervention
effectiveness (Review objectives 2 and 4)

e Mechanisms of action were reported,
examples related to the most commonly
used theory (SCT) included: self-efficacy,
behavioural cues, using resources e.g.
websites and counselling calls, social support

e Variation in how much these intended
mechanisms had an effect on reducing
sedentary behaviour. For example in one
study, social support did not have the
intended effect for those with intellectual
disabilities as it was not appropriate for this
population

KEY FINDING - it is important to fully
understand the context and complexities
associated with how interventions will work to
understand more about the mechanisms of
effect

A 4

Outcomes
Reducing

sedentary
behaviour

A
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3 Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included | Pg. 22
43 . | ) ; :
4 data, code and studies; data used for all analyses; analytic code; any other materials used in the review.
44 Other materials For peer review only - http://bmjopen.bmij.com/site/about/quidelines.xhtml
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“ Supplementary file 1: PRISMA 2020 Checklist 27.05.21

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi:
10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/
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Supplementary file 2_search strategies May 11" 2020

Database: CINAHL (EBSCOhost), search modes - Boolean/Phrase, 1982-:

S1
S2
S3
S4
S5

S6

S7
S8
S9
S10
S11
S12
S13

S14
S15
S16
S17
518
S19
S20

S21
S22
S23
524
S25
526
527
528
S29
S30
S31
S32
S33
S34
S35
S36
S37

S38
S39
5S40

(MH "Life Style, Sedentary")

Tl (sedentary or sitting or sedentariness or sedentarism)

TX ( (sedentary or sitting or seated) N5 (behavio* or lifestyle or life-style)) )

TX ( (sedentary N3 (adult* or men or women or males or females or individuals or people or population*))

Tl ( ((sitting or sit or seated or stationary or standing) N3 (task* or time or bout* or work* or break*)) ) OR AB ( ((sitting
or sit or seated or stationary or standing) N3 (task* or time or bout® or work* or break*)) )

TX((inactiv* or no exercise or nonexercise or non exercise) N3 (adult* or men or women or males or females or
individuals or people))

TX "low energy expenditure"

TX "physical* inactiv*"

TX ( leisure time N5 ("physical* activ*" or passive or inactiv*)) )

TX "physical activity level*"

TX ( (sitting or lying) N2 posture* )

TX ( prolong* N2 (reclin* or sit or sitting or seated) )

TI((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or "physical* activity*" or
sitting or seated or underactiv* or under activ*))

TX "chair rise*"

TX "sit* less"

TX ( (light or low) N1 "physical activ*" )

TX ( (decrease or reduc* or discourag* or lessen*) N3 (sit or sitting or stand or standing or "physical* inactiv*") )
TX (time N5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media) )

TX ( (watch* or view*) N5 (television or tv) )

Tl ( play* N5 ("video game*" or videogame* or "computer game*") ) OR AB ( play* N5 ("video game*" or videogame*
or "computer game*") )

TX allocat* random*

(MH "Placebos")

TX placebo*

TX random* allocat*

TX randomi* control* trial*

TX clinic* n1 trial*

PT Clinical trial

(MH "Clinical Trials+")

AB randomized

AB randomly

MH "Random Assignment"

S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29 or S30 or S31

(MH "Program Evaluation")

Tx ( (process* evaluat*) )

TX ( (program* evaluat*) )

(MH "Process Assessment (Health Care)")

S1 ORS2 OR S3 OR S4 OR S5 OR S6 ORS7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR
S18 OR S19 OR S20

S$21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31

S33 OR S34 OR S35 or S36

S37 AND S38 AND S39

Database: SPORTDiscus (EBSCOhost), search modes - Boolean/Phrase:

S1
S2
S3

S4

SU Sedentary Lifestyle

Tl (sedentary or sitting or sedentariness or sedentarism)

Tl ( (sedentary or sitting or seated) N5 (behavio* or lifestyle or life-style)) ) OR AB ( seated) N5 (behavio* or lifestyle or
life-style) ) OR AB ( (sedentary or sitting or seated) N5 (behavio* or lifestyle or life-style)) ) OR AB ( seated) N5
(behavio* or lifestyle or life-style) )

Tl ( (sedentary N3 (adult* or men or women or males or females or individuals or people or population*)) ) OR AB (
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(sedentary N3 (adult* or men or women or males or females or individuals or people or population*)) )

S5 Tl ( ((sitting or sit or seated or stationary or standing) N3 (task* or time or bout* or work* or break*)) ) OR AB ( ((sitting
or sit or seated or stationary or standing) N3 (task* or time or bout* or work* or break*)) )

S6 TX(inactiv* or no exercise or nonexercise or non exercise) N3 (adult* or men or women or males or females or
individuals or people))

S7 Tl "low energy expenditure" OR AB "low energy expenditure"

S8 Tl "physical* inactiv*" OR AB "physical* inactiv*"

S9 Tl ( leisure time N5 ("physical* activ*" or passive or inactiv*)) ) OR AB ( leisure time N5 ("physical* activ*" or passive or
inactiv*) )

S10 Tl "physical activity level*" OR AB "physical activity level*"

S11  TI( (sitting or lying) N2 posture* ) OR AB ( (sitting or lying) N2 posture* )

S12 TI( prolong* N2 (reclin* or sit or sitting or seated) ) OR AB ( prolong* N2 (reclin* or sit or sitting or seated) )

S13  TX((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or
sitting or seated or underactiv* or under activ*))

S14 Tl "chair rise*" OR AB "chair rise*"

S15 Tl "sit* less" OR AB "sit* less"

S16  TI( (light or low) N1 "physical activ*" ) OR AB ( (light or low) N1 "physical activ*" )

S17 TI((decrease or reduc* or discourag* or lessen*) N3 (sit or sitting or stand or standing or "physical* inactiv*") ) OR AB
( (decrease or reduc* or discourag* or lessen*) N3 (sit or sitting or stand or standing or "physical* inactiv*") )

S18 TI(time N5 (computer® or television or tv or "video game*" or videogame* or gaming or screen or media) ) OR AB (
time N5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media) )

S19 Tl ( (watch* or view*) N5 (television or tv) ) OR AB ( (watch* or view*) N5 (television or tv) )

S20 TI( play* N5 ("video game*" or videogame* or "computer game*") ) OR AB ( play* N5 ("video game*" or videogame*
or "computer game*") )

S21 ((DE "RANDOMIZED controlled trials")))

S22 TXallocat* random*

S23  DE "QUANTITATIVE research"

S24  DE "PLACEBOS (Medicine)"

S25 TX placebo*

S26 TXrandom* allocat*

S27 TXrandom* assign*

S28 TXrandomi* control* trial*

S29  TXclinic* nl trial*

S30 DE "CLINICAL trials"

S31 ABrandomly

S32  ABrandomized

S33 S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32

S34  SU program evaluation

S35 TX program* evaluat*

S36 Tl process* evaluat*

S37 S34 OR S35 OR S36

S38 S10ORS20ORS3ORS40RS50RS60RS7O0RS80ORSI9O0ORS1I00RS110RS120RS13 ORS14 ORS150RS16 ORS17OR
S18 OR S19 OR S20

S39 S33 AND S37 AND S38

Database: Cochrane Database of Systematic Reviews (Wiley):

#1 MeSH descriptor: [Sedentary Behavior] this term only

#2 sedentary or sitting or sedentariness or sedentarism:ti

#3 (sedentary or sitting or seated) near/5 (behavio* or lifestyle or life-style):ti,ab,kw (Word variations have been searched)
#4 sedentary near/3 (adult* or men or women or males or females or individuals or people or population*):ti,ab,kw (Word
variations have been searched)

#5  (sitting or sit or seated or stationary or standing) near/3 (task* or time or bout* or work* or break*):ti,ab,kw (Word
variations have been searched)

#6 ((inactiv* or no exercise or nonexercise or non exercise) near/3 (adult* or men or women or males or females or
individuals or people)):ti,ab,kw

#7 "low energy expenditure":ti,ab,kw (Word variations have been searched)

#8 ("physical* inactive" or "physical inactivity"):ti,ab,kw (Word variations have been searched)

#9 "leisure time" near/5 ("physical* activ*" or passive or inactiv*):ti,ab,kw (Word variations have been searched)
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#10 "physical activity level*":ti,ab,kw (Word variations have been searched)

#11 (sitting or lying) near/2 posture*:ti,ab,kw (Word variations have been searched)

#12 prolong* near/2 (reclin* or sit or sitting or seated):ti,ab,kw (Word variations have been searched)

#13 "chair rise*":ti,ab,kw (Word variations have been searched)

#14 "sit* less":ti,ab,kw (Word variations have been searched)

#15 (light or low) near/1 "physical activ*":ti,ab,kw (Word variations have been searched)

#16 time near/5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media):ti,ab,kw (Word
variations have been searched)

#17 (watch* or view*) near/5 (television or tv):ti,ab,kw (Word variations have been searched)

#18 play* near/5 ("video game*" or videogame* or "computer game*"):ti,ab,kw (Word variations have been searched)
#19 (decrease or reduc* or discourag* or lessen*) near/3 (sit or sitting or stand or standing or "physical* inactiv*"):ti,ab,kw
(Word variations have been searched)

#20 ((computer* or television or tv or video game* or videogame* or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ*)):ti

#21 {or #1-#20}

#22 MeSH descriptor: [Program Evaluation] this term only

#23 ("program* evaluation*"):ti,ab,kw

#24 "process* evaluation*":ti,ab,kw

#25 MeSH descriptor: [Process Assessment, Health Care] this term only

#26 {or #22-#25}

#27 #21 and #26

Database: Cochrane Central Register of Controlled Trials (Wiley):

#1 MeSH descriptor: [Sedentary Behavior] this term only

#2 sedentary or sitting or sedentariness or sedentarism:ti

#3 (sedentary or sitting or seated) near/5 (behavio* or lifestyle or life-style):ti,ab,kw (Word variations have been searched)
#4  sedentary near/3 (adult* or men or women or males or females or individuals or people or population*):ti,ab,kw (Word
variations have been searched)

#5  (sitting or sit or seated or stationary or standing) near/3 (task* or time or bout* or work* or break*):ti,ab,kw (Word
variations have been searched)

#6 ((inactiv* or no exercise or nonexercise or non exercise) near/3 (adult* or men or women or males or females or
individuals or people)):ti,ab,kw

#7 "low energy expenditure":ti,ab,kw (Word variations have been searched)

#8 ("physical* inactive" or "physical inactivity"):ti,ab,kw (Word variations have been searched)

#9  "leisure time" near/5 ("physical* activ*" or passive or inactiv*):ti,ab,kw (Word variations have been searched)

#10 "physical activity level*":ti,ab,kw (Word variations have been searched)

#11 (sitting or lying) near/2 posture*:ti,ab,kw (Word variations have been searched)

#12 prolong* near/2 (reclin* or sit or sitting or seated):ti,ab,kw (Word variations have been searched)

#13 "chair rise*":ti,ab,kw (Word variations have been searched)

#14 "sit* less":ti,ab,kw (Word variations have been searched)

#15 (light or low) near/1 "physical activ*":ti,ab,kw (Word variations have been searched)

#16 time near/5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media):ti,ab,kw (Word
variations have been searched)

#17 (watch* or view*) near/5 (television or tv):ti,ab,kw (Word variations have been searched)

#18 play* near/5 ("video game*" or videogame* or "computer game*"):ti,ab,kw (Word variations have been searched) 478
#19 (decrease or reduc* or discourag* or lessen*) near/3 (sit or sitting or stand or standing or "physical* inactiv*"):ti,ab,kw
(Word variations have been searched)

#20 ((computer* or television or tv or video game* or videogame* or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ¥*)):ti

#21 {or #1-#20}

#22 MeSH descriptor: [Program Evaluation] this term only

#23 ("program* evaluation*"):ti,ab,kw

#24 "process* evaluation*":ti,ab,kw

#25 MeSH descriptor: [Process Assessment, Health Care] this term only

#26 {or #22-#25}

#27 #21and #26

AMED (Allied and Complementary Medicine) (OVID) <1985 to May 2020>:

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

1
2
3
4

BMJ Open Page 36 of 93

Sedentary Lifestyle/

(sedentary or sitting or sedentariness or sedentarism).ti.

((sedentary or sitting or seated) adj5 (behavio* or lifestyle or life-style)).tw.

((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or males or females or individuals

or people)).tw.

20

(sedentary adj3 (adult? or men or women or males or females or individuals or people or population?)).tw.
((sitting or sit or seated or stationary or standing) adj3 (task* or time or bout* or work* or break*)).tw.

low energy expenditure.tw.

physical* inactiv*.tw.

(leisure time adj5 (physical* activ* or passive or inactiv*)).tw.

"physical activity level*".tw.

((sitting or lying) adj2 posture*).tw.

(prolong* adj2 (reclin* or sit or sitting or seated)).tw.

chair rise?.tw.

"sit* less".tw.

((light or low) adj "physical activ*").tw.

((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv*)).tw.
(time adj5 (computer® or television or tv or video game? or videogame? or gaming or screen or media)).tw.
((watch* or view*) adj5 (television or tv)).tw.

(play* adj5 (video game? or videogame? or computer game?)).tw.

((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or

seated or underactiv* or under activ*)).ti.

21
22
23
24
25
26

or/1-20 [sedentary behaviour terms]

process evaluat*.mp.

"Outcome and Process Assessment"/

program evaluat*.mp.

or/22-24 [process evaluation]

21 and 25 [sedentary behaviour and process evaluation]

Database: Embase ClassictEmbase (OVID) <1947 to 2020 May 08>:

1
2
3
4

Sedentary Lifestyle/

(sedentary or sitting or sedentariness or sedentarism).ti.

((sedentary or sitting or seated) adj5 (behavio* or lifestyle or life-style)).tw.

((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or males or females or individuals

or people)).tw.

20

(sedentary adj3 (adult? or men or women or males or females or individuals or people or population?)).tw.
((sitting or sit or seated or stationary or standing) adj3 (task* or time or bout* or work* or break*)).tw.

low energy expenditure.tw.

physical* inactiv*.tw.

(leisure time adj5 (physical* activ* or passive or inactiv¥*)).tw.

"physical activity level*".tw.

((sitting or lying) adj2 posture*).tw.

(prolong* adj2 (reclin* or sit or sitting or seated)).tw.

chair rise?.tw.

"sit* less".tw.

((light or low) adj "physical activ*").tw.

((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv*)).tw.
(time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw.
((watch* or view*) adj5 (television or tv)).tw.

(play* adj5 (video game? or videogame? or computer game?)).tw.

((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or

seated or underactiv* or under activ*)).ti.

21
22
23
24
25
26
27
28

or/1-20 [sedentary behaviour terms]
Randomized controlled trial/
Controlled clinical study/

22 or 23

Random*.tw.

randomization/

intermethod comparison/

placebo.tw.
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29
30
31
32
33
34
35
36

(compare or compared or comparison).ti.

((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.
(open adj label).tw.

((double or single or doubly or singly) adj (blind or blinded or blindly)).tw.

double blind procedure/

parallel group*1.tw.

(crossover or cross over).tw.

((assign* or match or matched or allocation) adj5 (alternate or group*1 or intervention*1 or patient*1 or subject*1 or

participant*1)).tw.

37
38
39
40
41
42
43
44

(assigned or allocated).tw.

(controlled adj7 (study or design or trial)).tw.

(volunteer or volunteers).tw.

human experiment/

trial.ti.

or/25-41

42 or 24

(random* adj sampl* adj7 ("cross section*" or questionnaire*1 or survey* or database*1)).tw. not (comparative study/ or

controlled study/ or randomi?ed controlled.tw. or randomly assigned.tw.)

45

Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or randomi?ed

controlled.tw. or control group*1.tw.)

46
47
48
49
50
51
52
53
54
55

(((case adj control*) and random*) not randomi?ed controlled).tw.

(Systematic review not (trial or study)).ti.

(nonrandom* not random*).tw.

"Random field*".tw.

(random cluster adj3 sampl*).tw.

(review.ab. and review.pt.) not trial.ti.

"we searched".ab. and (review.ti. or review.pt.)

"update review".ab.

(databases adj4 searched).ab.

(rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or

cats or dog or dogs or cattle or bovine or monkey or monkeys or trout or marmoset*1).ti. and animal experiment/ (1058538)

56
57
58
59
60
61
62
63
64

Animal experiment/ not (human experiment/ or human/)

or/44-56

43 not 57 [Cochrane Embase RTC search filter Jan 2015]

program evaluat*.mp.

health care quality/

process* evaluat*.mp.

or/59-61 [process evaluation]

21 and 58 and 62 [sedentary behaviour and RCTs and process evaluations]
remove duplicates from 63

Database: APA Psyclnfo (OVID) <1806 to May Week 1 2020>:

1
2
3
4

SEDENTARY BEHAVIOR/

(sedentary or sitting or sedentariness or sedentarism).ti.

((sedentary or sitting or seated) adj5 (behavio* or lifestyle or life-style)).tw.

((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or males or females or individuals

or people)).tw.

(sedentary adj3 (adult? or men or women or males or females or individuals or people or population?)).tw.
((sitting or sit or seated or stationary or standing) adj3 (task* or time or bout* or work* or break*)).tw.
low energy expenditure.tw.

physical* inactiv*.tw.

(leisure time adj5 (physical* activ* or passive or inactiv¥*)).tw.

"physical activity level*".tw.

((sitting or lying) adj2 posture*).tw.

(prolong* adj2 (reclin* or sit or sitting or seated)).tw.

chair rise?.tw.

"sit* less".tw.

((light or low) adj "physical activ*").tw.

((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv*)).tw.

(time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw.
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18
19
20
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((watch* or view*) adj5 (television or tv)).tw.
(play* adj5 (video game? or videogame? or computer game?)).tw.
((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or

seated or underactiv* or under activ*)).ti.

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

or/1-20 [sedentary behaivour ]

Treatment Effectiveness Evaluation/

exp Treatment Outcomes/

Psychotherapeutic Outcomes/

PLACEBO/

exp Followup Studies/

placebo*.tw.

random*.tw.

comparative stud*.tw.

(clinical adj3 trial*).tw.

(research adj3 design).tw.

(evaluat* adj3 stud*).tw.

(prospectiv* adj3 stud*).tw.

((singl* or doubl*or trebl* or tripl*) adj3 (blind* or mask*)).tw.
or/22-34 [RCT filter adapted from Watson RJ, Richardson PH 1999]
program evaluat®*.mp.

process* evaluat*.mp.

evaluation/

or/36-38 [process evaluation terms]

21 and 35 and 39 [sedentary behaviour and rcts and process evalutions]

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily <1946 to May 08,

2020>:

1  Sedentary Lifestyle/

2 (sedentary or sitting or sedentariness or sedentarism).ti.

3 ((sedentary or sitting or seated) adj5 (behavio* or lifestyle or life-style)).tw.

4  ((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or males or females or individuals
or people)).tw.

5 (sedentary adj3 (adult? or men or women or males or females or individuals or people or population?)).tw.
6  ((sitting or sit or seated or stationary or standing) adj3 (task* or time or bout* or work* or break*)).tw.

7 low energy expenditure.tw.

8  physical* inactiv*.tw.

9  (leisure time adj5 (physical* activ* or passive or inactiv*)).tw.

10 "physical activity level*".tw.

11  ((sitting or lying) adj2 posture*).tw.

12 (prolong* adj2 (reclin* or sit or sitting or seated)).tw.

13 chairrise?.tw.

14 "sit* less".tw.

15 ((light or low) adj "physical activ*").tw.

16 ((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv¥*)).tw.
17 (time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw.
18 ((watch* or view*) adj5 (television or tv)).tw.

19 (play* adj5 (video game? or videogame? or computer game?)).tw.

20 ((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ¥*)).ti.

21 or/1-20 [sedentary behaviour terms]

22 Program Evaluat®*.mp. (62861)

23 "Outcome and Process Assessment (Health Care)"/

24  "Process Assessment (Health Care)"/

25 process evaluat*.mp.

26 or/22-25 [process evaluation]

27 randomized controlled trial.pt.

28 controlled clinical trial.pt.

29 randomized.ab.

30 placebo.ab.

31 drug therapy.fs.
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32 randomly.ab.

1 33 trial.ab.

2 34 groups.ab.

3 35 27o0r28o0r290r300r3lor32o0r33o0r34

4 36 exp animals/ not humans.sh.

5 37 35 not 36 [Cochrane RCT filter 2008, sensitivity maximimising]

? 38 21 and 26 and 37 [sedentary behaviour and process evaluation and RCTs]
8

9

10 Database: Web of Science: Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI (Clarivate), Timespan= 1900-2020:

12 #1  TI=( (sedentary or sitting or sedentariness or sedentarism))

12 #2  TS=(((sedentary or sitting or seated) NEAR/5 (behavio* or lifestyle or life-style)))

15 #3  TS=((inactive* or "non exercise" or "nonexercise" or "no exercise") near/3 (adult* or men or women or males or
16 females or individuals or people))

17 #4  TS=((sedentary) near/3 (adult* or men or women or males or females or individuals or people or population*))

18 #5  TS=(("leisure time" NEAR/S ("physical* activ*" or passive or inactiv*)))

19 #6  TS=("physical activity level*" or "physical* inactiv*")

20 #7  TOPIC: (((sitting or lying) near/2 posture*))

22 #8  TOPIC: ((nonexercis* or "non exercis*" or "no exercis*")

23 #9  TOPIC: ("chair rise")

24 #10 TS=((sitting or sit or seated or stationary or standing) NEAR/3 (task* or time or bout* or work* or break*))
25 #11  TS=("sit* less")

26 #12  TOPIC: (((light or low) near/1 "physical activ*"))

;é #13 TS=((decrease or reduc* or discourag* or lessen*) NEAR/3(( sit or sitting or stand or standing or "physical*

29 inactiv*")))

30 #14 TS=(time NEAR/5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media))

31 #15 TS=((watch* or view*) NEAR/5 (television or tv))

32 #16 TS= (play* NEAR/5 ("video game*" or "videogame*" or "computer game*"))

33 #17  Ti=((computer* or television or tv or "video game?" or videogame? or gaming) and (sedentary or "physical* activity*"
34 or sitting or seated or underactiv* or under activ*))

22 #18 TOPIC: (random* or RCT or placebo or clinical Near/1 trial*)

37 #19 TS=("program* evaluat*")

38 #20 TS=("process evaluat*")

39 #21  #20 OR#19

40 #22  #1 or#2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17
41 #23  #22 AND#21 AND #18

45 Databases: ProQuest Dissertations & Theses A&lI, from January 01, 1990 to March 15, 2019:

47 ti((computer* OR television OR tv OR "video game" OR "videogame*" OR gaming) AND (sedentary OR physical* activity* OR

48 sitting OR seated OR underactiv* OR under activ*)) OR ti(sedentary OR sitting OR elementariness OR sedentary OR (sedentary
49 OR sitting OR seated) N5 (behavio* OR lifestyle OR life-style)) OR ti((sitting OR sit OR seated OR stationary OR standing) N3

50 (task* OR time OR bout* OR work* OR break*)) OR ti("physical* inactiv*" OR "chair rise*" OR "low energy expenditure" OR "sit
51 less") OR ti((watch* OR view*) N5 (television OR tv)) OR ti(play* N5 ("video game*" OR videogame* OR "computer game*")) OR
ti(time N5 (computer* OR television OR tv OR "video game*" OR videogame* OR gaming OR screen OR media)) OR
ti((computer* OR television OR tv OR "video game" OR "videogame*" OR gaming) AND (sedentary OR physical* activity* OR
sitting OR seated OR underactiv* OR "under activ*")) AND ti("process* evaluation*" OR "program* evaluation*") AND
ti(Random* OR RCT OR clinical N1 trial*)
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2
3| Randomised Control Trials
4| Study Study Inclusion/exclusion Sample size, |Participant |Study Interventio |Control Data Outcome measures for
5| (Authors |aims criteria n assigned to|characteristic design, n description collection |treatment effects
6| (Year), intervention | (Age (mean RCT type, |description and follow | (pre-specified-or-those-enly
’Ic untry /control (SD) or %), group, (Content, ups reportedidentified in the
g (o Gender (% setting duration) (time- study reports)
JgProcess female), points)
1 evaluation Ethnicity)
1preport)
13Adams Reduce Inclusion: 75 Age: Cluster On Our Feet |Waiting list Baseline 1. Time spent in SB; light and
14(2012) sedentary |1. Women between the [: 56.73 randomised |intervention 6 weeks moderate PA
15 behaviour, |ages of 35-85; I: 47 (12.64) controlled |- (accelerometer; IPAQ, Godin
16USA increase 2. BMI >25; C: 28 C:61.38 combination Leisure-Time Activity
1Y light 3. Be willing to receive (12.1) Weight-loss |of 2 face-to- Questionnaire);
18 physical intervention materials and support face 2. Participant's self-rated
19 activity. messages by email; Gender: club (cluster|interactive level of confidence for
20 4. Plan to attend all 100% unit) group reducing sitting and
;) (Feasibility |program and data sessions, and increasing PA behaviours;
2; trial) collection sessions. Ethnicity: 6 weekly 3. BMI and waist
oh Exclusion: 89% email circumference.
ok Any reported conditions Caucasian messages.
2% that prohibited standing or 11% African-
o7 walking. American 6 weeks
28Albright |Increase Inclusion: 311 Age: Randomised| Tailored Information in Baseline 1. Time spent in MVPA
29(2015) moderate to| 1. Mother of infant aged 2- I: 31.6 (5.5) |controlled |telephone print or 1 month (Active Australia Survey;
30 vigorous |12 months; [: 154 C:32.1(5.9) counselling, |standard 3 months |accelerometer; exercise log);
3JUSA physical 2. Inactive (<30 minutes of |C: 157 Parallel information |website. 6 months |2. Time spent sitting while
32 activity. MVPA/week); Gender: groups on website, 12 months |travelling; at work; watching
33 3. Healthy, able to do 100% and (immediatel| TV, etc. (Active Australia
3‘2’ moderate intensity Community |pedometer. after Survey);
3 i physical activity; Ethnicity: intervention| 3. Body mass index;
;; 4. BMI =18.5-40; 31.5% Native 12 months 18 months |4. Self-efficacy for PA
38 5. Not planning to become Hawaiian/ (instrument designed to
39 pregnant in the next 12 Pacific assess self-confidence to
40 months; Islander overcome barriers to PA,
4 6. Aged 18-45; 33.8% Asian modified with questions
4D 7. Had health insurance; (Japanese, tailored to new mothers);
43 8. Read /understood - . |Filipino, pghgr“ TR NN U 5. Psychosocial mediators
s Forpeerrevieworly—httpY/7omjopenbmjcom/site/abeut/guidelihesxhtmi
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English; Asian) survey.
9. Physician's written 16.4% Mixed
approval if history of race

contraindicated conditions.
Exclusion:

15.1% White
2.6% Black/

1

2

3

4

5

6

7

) 1. Pregnant; Native

9 2. Planning to leave Oahu, American

10 Hawaii in the next year 0.6%

1 (permanently move away); Unknown

12 3. Diagnosis of cancer,

13 coronary heart disease

i (including atrial

1 P fibrillation), insulin-

19 dependent diabetes

1 ; mellitus (IDDM), and other

16 atherosclerotic

20 cardiovascular diseases

5 (e.g., stroke).

s>pBenedett |Improve Inclusion: 114 Age: Cluster BCG: 12 No intervention|Baseline 1. Time spent in SB; light
23i (2020) |physical 1. Aged 260; BCG: 69.7 randomised |weekly 3 months |PA; and MVPA

24 activity 2. No severe physical BCG: 36 (6.9) controlled |meetings 6 months |(accelerometers);
25Brazil level. and/or mental health TEG: 52 TEG: 71.3 behavioural 12 months |2. BMI;

26 impairments; C: 26 (7.3) Public change 3. Quality of life (WHOQOL-
2y 3. Had not participated in C:67.2 (5.8) |health programme BREF and WHOQOL-OLD).
28 physical activity programs centres that was

29 in the past 6 months. Gender: (cluster adapted

; D Exclusion: 80.7% unit) from "Active

3b History of heart attack Living Every

3 3 and/or stroke in the past 6 Ethnicity: Day" from

34 months, cancer diagnosis Not reported USA.

36 and/or other severe

36 medical conditions. TEG: 12-

37 week (3

38 times per

39 week)

40 exercise

4 class

42 conducted at
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; local HCs.
4
5;|Berendse |Improve Inclusion: 411 Age: Cluster Supervised |Start-up Activity 1. Time spent PA
6/n (2015) |physical 1. Weight-related health I: 55.9 (12.3) |randomised |exercise exercise monitor, |(accelerometer; IPAQ),
7 activity and |risk; [: 247 C:53.8(12.4) |controlled |programme |programme physiologi |sedentary, standing or
8| The dietary 2. Inactive lifestyle (not C: 164 based on based on cal active (accelerometer);
9| Netherland|{behaviour. |doing 30 minutes Gender: GP BeweegKuur |BeweegKuur - |measures: |2.Dietary habits;
10s moderate physical activity 64.7% practices -individual |same number |Baseline |3. Quality of Life (EQ-6D);
1 for at least 5 days per (Cluster and group of meetings 12 months |4. Medication;
12 week); Nationality: |unit) meetings with lifestyle |24 months |5. Side-effects;
18 3. Motivated for 88.8% Dutch with lifestyle |advisor and 6. Direct and indirect costs;
11’ behavioural change; advisor, dietitian as the |IPAQ, 7. Health risk, e.g. waist
15 4. BMI= 25-30, with a dietitian, and |intervention |dietary circumference, body
17 large waist circumference intensive group, few habits: composition, blood
18 (men greater than 102 cm, support from |numbers of Baseline pressure, resting heart rate,
19 women greater than 88 physical meeting with |6 months |blood biochemistry, and
20 cm) with comorbidity therapist. physical 12 months |physical fitness.
2 (cardiovascular disease therapist. 18 months
22 and/or T2DM, arthrosis 12 months 24 months
28 and sleep apnoea), or 12 months
24 5. BMI= 30-35, with a EQ-6D,
25 normal or large waist healthcare
26 circumference with costs:
2y comorbidity, or Baseline,
;; 6. BMI= 35-40, with a then every

normal or large waist 3 months
30 . . . .
3 circumference with risk until 24
39 factors for cardiovascular months
33 disease or T2DM and
34 without other
35 comorbidities.
36 Exclusion:
37 1. Serious mobility
38 limitations precluding
39 participation;
40 2. Pregnancy.
4IBiddle Reduce Inclusion: 187 Age: Randomise |STAND - A Information Baseline 1. Time spent in SB;
45(2017) sitting time.|1. Age 18-40, BMI =230 I: 32.4 (5.4) |d controlled|group-based |leaflet focusing |3 months |2. Number of breaks in SB
24 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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; (227.5 for South Asians). |I: 94 C:33.3(5.8) structured on T2DM, the |12 months |(SB to upright movement)
4 UK 2. Age 18-40, BMI 225 Parallel education importance of per day (Both by IPAQ and
5 (223 for South Asians), C:93 Gender: groups workshop. increasing accelerometer);

6 with 21 additional risk 68.5% physical 3. Biochemical variables

7 factor for diabetes. Community |6 weeks activity and (glucose control, insulin

8 Exclusion: Ethnicity: decreasing sensitivity, cholesterol

9 Significant illness, steroid 19.8% black sedentary levels);

10 use, diabetes, pregnancy and minority behaviour. 4. Anthropometric data (BP,
1 or an inability to ethnic groups weight, body composition,
12 communicate in English. waist circumference);

13 5. Quality of life (EQ-5D);
i 6. Self-efficacy for SB

1 P change;

1 ; 7. Anxiety and depressions
15 (HADS).

1 )Blunt Increase Inclusion: 118 Age: Randomise |3-phases Usual-care Baseline 1. Mean daily steps
>0(2018) physical 1. Age 18-85; I: 56.8(12.3) |d HealtheSteps |wait-list 6 months | (pedometer; self-report);
5 activity 2. 21 self-reported or [: 59 C:58.6 (14.7) |controlled |™ program - |controlto (end of 2. Time spent in PA; sitting
>pCanada levels. measured risk factor for |C: 59 in-person begin active (IPAQ);

23 chronic disease including: Gender: Parallel lifestyle HealtheSteps™ [phase 3. Eating habits (STC;

24 BMI >25, <150 min of 78.8% group coaching, 6 months after finterventio |modified DINE);

25 exercise/week, 23 hours and access to |baseline. n) 4. Quality of life (EQ-5D;
26 sitting/day, <8 fruit and Ethnicity: Primary a suite of EQ-VAS);

2y vegetable servings/day, 97.5% White |care health |eHealth Additional |5. Weight and body

28 diagnosis of metabolic centres technology for composition

29 syndrome or T2DM. support. interventio |6.Blood pressure;

; D Exclusion: n group in |7. Adverse events.

3b Unable to comprehend 18 months minimally-

3 3 the letter of information support

34 and consent phase:

36 documentation. 12 months

36 18 months

37Elramli Increase Inclusion: 76 Age: Randomise |Walk for 1 group Baseline 1. Daily step count
38(2017) average 1. Aged 218; [: 58.2 (13.5) |d controlled|Rheumatoid |education 13 weeks |(accelerometer);

39 daily step |2. Confirmed diagnosis of |I: 39 C: 58.6 (15.8) Arthritis session on 26 weeks |2. Time spent in SB

40UK count. Rheumatoid Arthritis (RA) |C: 37 Parallel (WARA) - 6 |importance of |52 weeks |(accelerometer);

4 according to ACR/EULAR Gender: groups group exercise and 3. Time spent in sitting; PA
42 2010 criteria, within 5 83.9% sessionsin  |healthy diet; (IPAQ);
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; years of diagnosis. Community |first 7 weeks, |and written 4. Disease activity (SDAI);
4 Exclusion: Ethnicity: 2 booster educational 5. RA Quality of life
5 1. Pregnant, severe Not reported group material. At (RAQoL);
6 hypertension, joint sessions in end of trial 6. Functional capacity
7 replacement within last 6 week 14 and |(12-month), (6MWT; MHAQ; hand grip
8 months, unstable cardiac 28, personal |provided test);
9 conditions, or other support from |pedometer and 7. Cardiovascular risk
10 serious pathology which physiotherapi|PA diaries, factors (Blood biochemical
1 would affect ability to take st on week 7, [with advice on variables; ASSIGN score
12 part in physical activity; 9,and 11. use. Version 1.5.1; BMI; waist
13 2. Unable to understand Pedometers and hip circumferences);
i written and spoken and PA 8. Dietary assessment
! P English or had cognitive diaries were (DINE);
19 impairment. given with 9. PA self-efficacy.
1 ; instructions.
; 2 28 weeks
>jHarris Increase Inclusion: 1,023 Age: Randomise |1.Postal - Usual physical |Baseline 1. Daily step count
22(2018) physical 1. Aged 45-75; 45-54:33.2% |d controlled |pedometer, |activity, 3 months |(accelerometer);
23 activity. 2. Registered at 1 of the 6 |I: 55-64:37.8% physical provided a 12 months | 2. Time spent in at least
24UK participating general Postal: 339  |65-75:28.9% |Parallel activity diary, | pedometer and moderate PA
25 practices; Nurse: 346 groups by |and guidance on a (accelerometer);
26 3. Able to walk outside the Gender: household |instructions |12-week 3. Time spent in SB
2y home and with no C: 338 64.1% for a 12-week |walking (accelerometer);
28 contraindications to Community |walking programme at 4. Self-reported PA (GPPAQ;
29 increasing their moderate Ethnicity: programme |end of trial. IPAQ);
; D intensity physical activity 80.3% White sent by post. 5. Cost-effectiveness to
3b levels. 10.3% Black health services;
3 3 Exclusion: 6.9% Asian 2. Nurse 6. Exercise self-efficacy;
34 1. Achieving at least 150 2.5% Other support - 7. Anxiety, depression;
36 minutes of at least provided 8. Quality of life (EQ-5D);
36 moderate intensity pedometer, 9. BMI; waist circumference;
37 physical activity weekly; physical body fat;
38 2. Living in residential or activity diary, 10. Adverse events;
39 nursing home, or and 11. Health service use.
40 housebound; instructions
4 3. =23 falls, or 21 fall by a practice
42 required attention, within nurse, who
24 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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; last year; also provided

4 4., Terminal illness, 3 meetings

5 dementia, significant over 3

6 cognitive impairment, months to

7 blind, new onset chest facilitate

) pain, M, pregnant, participants

9 conditions which GP to be more

10 judged for exclusion. active.

1]Lakerveld | Improve Inclusion: 622 Age: Randomise |Cognitive Provision of Baseline |1. Cardiovascular risk score;
12(2012) lifestyle 1. Aged 30-50; [: 43.6 (5.1) |d controlled |behavioural |health 6 months |2. Diabetes risk score;

13 behaviour |2. Moderate or high risk of |I: 314 C:43.4 (5.5) programme |brochures only |12 months |3. Dietary behaviour (Food
1%The (dietary, CVD (according to SCORE), |C: 308 Parallel aimed at 24 months |Frequency Questionnaire);
| ’Netherland| physical or a high risk of T2DM Gender: groups modifying 4. Time spent in PA and SB
1 ;s activity, (according to ARIC Study). 58% dietary, (SQUASH; a subscale of

15 and/or Exclusion: General and/or AQuAA);

16 smoking). |1. Having diabetes; Ethnicity: Practices |physical 5. Smoking behaviour;

20 2. Previous CVD; Not reported activity, 6. Determinants of

5 3. Pregnancy; and/or behavioural change;

20 4. Current malignant smoking 7. Medical care utilisation;
23 disease; behaviour, 8. BMI, waist-hip

24 5. (Severe) mobility maximum of circumferences;

25 problems. six individual 9. Cost-effectiveness and
26 counselling cost-utility in the societal
2y sessions of 30 perspective;

28 minutes, 10. Quality of life (EQ-5D);
29 followed by 11. Blood pressure;

3¢ 3-monthly 12. Blood biochemistry.

; ) booster

3 3 sessions by

34 phone.

35

36 Intervention

37 duration

38 unclear

39Lane To assess |Inclusion: 176 Age: Randomise |2 booklets Placebo Baseline |1. Time spent in sitting;
40(2010) the impact |1. A population sample of 21-49:84% |d controlled|delivered by |treatment-a |6 weeks 2. Time spent in sufficient
4 ofa women participatingina |I: 85 post - healthy eating PA levels;

42reland community |mass 10 km event; C:91 Gender: Parallel Booklet 1 and nutrition 3. Time spent in total PA (All
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2 based, low- | 2.Consented to follow-ups 100% groups targeted the |booklet, of above by bespoke self-
3 . . . .
4 contact 2 and 6 months earliest delivered by report questionnaire);
5 interventio |afterwards; Ethnicity: Community |stages of post. 4. Readiness to change
6 n on the 3. Those who had relapsed Not reported motivational (exercise motivational
7 physical to insufficient levels of readiness, stage).
8 activity physical activity were and step-by-
9 habits of  |invited. step guide to
10 insufficient increase
1 ly active motivation.
12 women. Booklet 2
13 targeted
i already
15 motivated
19 and active
1 ; stage with
19 information
20 about
5 moderate
20 intensity PA,
23 and staying
24 active.
25Matson To Inclusion: 60 Age: Randomise |2 health Healthy living |Baseline 1. Time spent in sitting
26(2018) decrease |1.Kaiser Permanente [: 69.0 (4.7) |d controlled|coaching intervention |12 weeks |(total time, and number of
2y sitting; Washington (KPWA) I: 29 C:67.8(5.2) sessions; 4 usually periods of sitting for 230
28UsA increase members; C:31 Parallel follow-up available to the minutes continuously);
29 standing  |2. Age >60; Gender: groups health KPWA 2. Daily number of sit-to-
3p timeand |3. BMI 30-50 kg/m?; 68.3% coaching members stand transitions (breaks
; ) light 4. Not residing in long- KPWA phone calls; from sitting) (Both of above
3 3 physical term care or skilled Ethnicity: primary and written |12 weeks by accelerometer);
34 activity. nursing, no diagnosis of 95.0% Not care clinics |materials, 3. Short Physical
36 dementia, and no serious Hispanic or and email Performance Battery;
36 (Pilot trial) |mental or a potentially Latino reminders. A 4. Blood pressure;
37 terminal illness. 1.7% Hispanic wrist-worn 5. Fasting glucose level;
38 Exclusion: or Latino device 6. Total cholesterol level;
39 1. Unable to stand, were 3.3% programmed 7. Depressive symptoms
40 not able to walk one block; Unknown to serve as an (PHQ-8);
4 2. Participating in another outward 8.Adverse events.
42 intervention study; reminder
24 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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; 3. Reported sitting time of strategy for

4 less than 7 hours per day; taking breaks

5 4. Could not communicate from sitting.

6 by phone, or speak and

7 read English. 12 weeks

g|Matthews |Increase Inclusion: 102 Age: Cluster Walk Well 12-week Baseline 1. Daily step count
9/(2016) walking, 1. Aged 18-65; [: 44.9 (13.5) |randomised |programme - |waiting list 12 weeks |(accelerometer);

10 reduce 2. Ambulatory and able to |I: 54 C:47.7 (12.3) |controlled |3 face-to-face |control 24 weeks |2. Time spentin SB; MVPA;
1MUK sedentary |walk unaided for 10 C: 48 physical total PA (accelerometer;

12 behaviour. |minutes at a time, based Gender: Intellectual |activity IPAQ-S);

13 on self/carer report; 44.1% disabilities |consultations, 3. BMI; waist circumference;
14 3. Any level of intellectual community |written 4. Quality of life (EQ-5D;

! P disabilities; Ethnicity: -based resources for Subjective Vitality Scale);
19 4. Not currently taking Not reported |organisatio |participants 5. Self-Efficacy for Activity
17 . .

15 part in any other research ns (cluster |and carers, for Persons with Intellectual
16 study. unit) and an Disability and Self-Efficacy
20 Exclusion: individualise for Exercise Scale.

5 1. Wheelchair user or d, structured

2D significant mobility walking

23 problems; programme

24 2. Severe challenging

25 behaviour, or other needs 12 weeks

26 requiring constant one-to-

2y one support from staff;

28 3. Involved in regular

29 physical activity - meeting

3¢ current public health

g ) recommendations for

3 3 physical activity, for six

2 months or more.

; -Poston Behavioura |Inclusion: 183 Age: Randomise |One-to-one |Usual Baseline  |1. Attitudinal assessment
36(2013) 1 1. Pregnant with booking [: 30.4 (5.7) |d controlled |appointment |antenatal care |(15*0-18+¢ |questionnaire - perceived
37 interventio |BMI =30; I:94 C:30.7 (4.9) with the weeks' benefits and barriers and
38UK n 2. Singleton pregnancy, C: 89 Parallel health gestation) |confidence to carry out the
39 comprising |gestational age >15+0 Gender: groups trainer; 27+0-28+6 |dietary and PA behaviours;
40 dietary and |weeks and <17+6 weeks' 100% weekly group weeks' 2. Quality of life (EQ-5D);

4 physical gestation. Antenatal |sessions for 8 gestation |3. Edinburgh Post Natal

42 activity Exclusion: Ethnicity: clinics consecutive 34+0-36+0 |Depression Score (EPDS);
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2 changes to |1.Gestation <15+0 weeks 56.3% White weeks from weeks' 4. Dietary assessment;
2 improve and >17+6 weeks; 38.3% Black approximatel gestation |5. Time spent in SB; light PA;
5 glycaemic |2. Pre-existing diabetes; 1.6% Asian y 19 weeks' MVPA (accelerometer;
6 controlin |3. Pre-existing essential 3.8% Other gestation; RPAQ);
7 obese hypertension (treated); dietary 6. Maternal outcomes:
8 pregnant |4. Pre-existing renal advice, and diagnosis of GDM and pre-
9 women. disease, multiple physical eclampsia, gestational
10 pregnancies, systemic activity level weight gain, mode of
1 (Feasibility |lupus erythematosus advice; plus delivery, blood loss at
12 trial) (SLE), antiphospholipid usual delivery, inpatient nights,
13 syndrome, sickle cell antenatal detailed clinical and family
i disease; thalassemia; care. history, health in current
! P celiac disease, currently pregnancy, early pregnancy
1 ; prescribed metformin; 8 weeks data (ultrasound scan,
18 thyroid disease or current nuchal screening), blood
16 psychosis. pressure, routine blood
20 results;
5 7. Neonatal outcomes:
2 birthweight, anthropometry,
2 inpatient nights.
24School of |Healthier |Inclusion: 728 Age: Cluster Physical Healthy eating |Baseline |1.Time spentin SB; PA
25Public lifestyle by |1. Aged 218 years; Majority aged |randomised |activity intervention - |3 months |(IPAQ-C);
26Health, adopting  |2. Parents/grandparents |I: 386 30-49 controlled |intervention |similar 6 months | 2. Physical fitness
2fHKU Zero Time |with 21 child/grandchild |C:342 [: 87% -4 group structural 12 months |performance (hand grip
28(2017) Exercise aged 3-17; C: 84% Integrated |sessions over |design as strength; time spent
29 (ZTEx), and | 3. Primary education or Family 12 months; |intervention standing on 1 leg; foot
g )Hong enhance higher; and able to read Gender: Service biweekly/ group. pedalling duration);
3 Kong positive and write Chinese; 92.1% Centres monthly 3. Dietary habits;
3 3 family Exclusion: (cluster mobile 12 months 4. Self-reported wellbeing
34 communica |Serious health conditions Ethnicity: unit) messages to (personal-health; happiness;
36 tion and that might prevent from Not reported improve family harmony).
36 personal |participating in low physical
37 and family |intensity physical activity. activity habit.
38 wellbeing.
39 12 months
40Spittaels |Increase Inclusion: 526 Age: Randomise |Group 1. Online non- Baseline 1. Time spent in PA; SB
41(2007) physical 1. Aged 25-55; [: d controlled | Online- tailored 6 months |(IPAQ).
42 activity. | 2. No history of I: Group 1: 39.7 tailored standard
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; Belgium cardiovascular disease; Group 1: 174 |(8.9) Parallel physical physical In addition, in 1 of 6

4 3. Internet access Group 2: 175 |Group 2: 39.3 |groups activity activity advice worksites (n=57):

5 (including email access) (8.7) advice + 8- - based on 2. Time spent in MVPA

6 either at home or at work. [C: 177 Internet week stage- |information (accelerometer);

7 C: 40.9 (8.0) based present in the 3. BMI; body fat; blood

8 Exclusion: reinforcemen |computer- pressure; heart rate at rest.
9 Not specified. Gender: t emails. tailored

10 30.6% programme.

1 Group 2.

12 Ethnicity: Online-

13 Not reported tailored

i physical

15 activity

16 advice.

17

1 i 6 months

spStathi Promote |Inclusion: 39 Age: Randomise |ACE (Active, |Waiting-list Baseline |1. Number of out of house
»1(2019) active 1. Sedentary retired adults |Participants: |I: 72.9 (7.3) |d controlled|Connected, |control group, |6 months |activities;

2 ageingin |aged 265, reported C:75(6.4) Engaged) and received 2. Time spent in SB; lifestyle
23UK socially spending <20 min per [: 22 Parallel intervention |written PA (accelerometer);

24 disengaged |week in the past month in |C: 17 Gender: groups S materials 3. Lower limb function

25 ,inactive  |MVPA; 43.6% One-to-one |aboutlocal (SPPB);

26 older 2. Capable of walking at (15 voluntary Community |support from |initiatives. 4. Wellbeing (life-

2y adults. least 200m. Activators) |Ethnicity: a peer satisfaction; subjective

28 97% White volunteer wellbeing; resilience; and
29 (Feasibility |Exclusion: (activator) to vitality);

; D trial) 1. Disease or disability attend local 5. Self-perceived barriers to
3b that seriously precluded activities activity in the

3 3 participation in out-of- continuously. neighbourhood.

3h house activities, diagnosis

36 of dementia; 6 months

36 2. Already meeting current

37 PA recommendations, and

38 regularly engaging with

39 local groups and

40 Activities.

4lwilliams |Reduce Inclusion: 40 Age: Randomise |WTW Treatmentas |Baseline 1. Time spent in SB; light PA;
422019 sedentary |1. A diagnosis of any 1+C: 43 years |d controlled |intervention |usual which 17 weeks |MVPA (accelerometer);
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2 behaviour, |serious mental illness; I: 20 (20-56) including an |consisted of 6 months | 2. Self-report SB and PA
2 UK increase 2. Meeting any one of the |C: 20 Parallel initial care (IPAQ);
5 physical following criteria: i) Gender: groups education coordination 3. Motivation to engage in
6 activity. overweight, ii) at risk of or 45% session, plus written PA (BREQ-2);
7 have diabetes, iii) in the 3 fortnightly information on 4. Blood biochemistry;
8 (Pilot clinician's view, have a Ethnicity: community |coaching, the benefits of 5. Blood pressure;
9 study) sedentary lifestyle, iv) or 50% Black mental provision of |increasing 6. BMI; waist circumference;
10 smoke tobacco; 27.5% White |health pedometers |activity levels. 7. Mental Wellbeing
1 3. Ability to provide 12.5% Mixed |teams and access to (WEMWABS);
12 informed consent and 7.5 Asian a weekly 8. Functional mobility (TUG
13 understands English; 2.5 Other walking test).
11 4. Aged >18 years. group.

D
19 17 weeks
1:3 Keys:
19 6MWT = 6-minute Walk Test; ACR/EULAR 2010 criteria = American College of Rheumatology/ European League Against Rheumatism 2010 criteria; ARIC =
20 Atherosclerosis Risk in Communities; AQuAA = Activity Questionnaire for Adolescents & Adults; ASSIGN score = a cardiovascular risk score developed by Dundee
51 University (2006); BCG = Behaviour Change Group; BMI = Body Mass Index; BP = blood pressure; BREQ-2 = Behavioural Regulation in Exercise Questionnaire-2; C =
77 Control group; CVD = Cardiovascular disease; DINE = Dietary Instrument for Nutrition Education; EPDS = Edinburgh Post Natal Depression Score; EQ-5D/6D =
23 European Quality of Life-5 dimensions/6 dimensions; EQ-VAS = European Quality of Life-Visual Analogue Scale; GI = glycaemic index; GP = General practitioner;
24 GPPAQ = General Practice PA Questionnaire; HADS = Hospital Anxiety and Depression Scale; HCP = Health care provider; I = Intervention group; IDDM = insulin-
25  dependent diabetes mellitus; IPAQ = International Physical Activity Questionnaire; IPAQ-C = International Physical Activities Questionnaire-Chinese version; IPAQ-S
26 =International Physical Activity Questionnaire-Short version; KPWA = Kaiser Permanente Washington; MHAQ = Modified Stanford Health Assessment
27 Questionnaire; MI = myocardial infarction; MVPA = Moderate to vigorous physical activity; n = Number of persons; PA = Physical activity; PHQ-8 = Patient Health
28 Questionnaire; RA = Rheumatoid Arthritis; RAQoL = RA Quality of Life; RCT = Randomised Controlled Trial; RPAQ = Recent Physical Activity Questionnaire; SB =
29 Sedentary behaviour; SCORE = Systematic Coronary Risk Evaluation; SD = standard deviation; SDAI = Simple disease activity index; SMART = Specific, Measurable,
2(1) Achievable, Relevant and Time specific; SPPB = Short Physical Performance Battery; SQUASH = Short Questionnaire to Assess Health Enhancing Physical Activity;
32 STC = Starting the Conversation questionnaire; T2DM = Type 2 Diabetes Mellitus; TEG = Traditional Exercise Group; TUG test = Timed Get Up and Go Test;
33 WEMWRBS = Warwick-Edinburgh Mental Wellbeing Scale; WHOQOL = World Health Organization Quality of Life; WTW = Walk this Way
34
35
36
37
38
39
40
41
42
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Process Evaluation studies

Study Aims (whether Sample size and sampling method Study Design (Data collection methods, e.g., Frameworks for
(Author process evaluation mixed methods) process
(Year), was pre-specified evaluation
Country before commencing
RCT)
Adams To explore overweight |I: n= 47 Mixed methods: Not specified
(2012) and obese women'’s All participants in the intervention group were | 1. By completing online questionnaires in different
perceptions of benefits,| asked to complete the questionnaires at the weeks during the intervention period, the
USA challenges and mid-point of the intervention, and intervention | participants evaluated their perceived benefits and
effectiveness of the end or withdrawing. barriers, frequency of using the intervention
intervention to reduce materials, and the effectiveness and ease of use of
SB and increase PA. 1 researcher the intervention elements; and were asked to
(Pre-specified) The researcher leading the PhD project. provide suggestions for improvement.
2. The researcher recorded her observations of the
challenges, benefits, and costs in implementing the
intervention.
3. Attendance and retention data were collected to
determine attrition.
Albright To quantify and [:n=115 1. Checklist to assess fidelity in 80 of the 1,586 Not specified
(2015) compare the barriers |Study records of all participants in recorded telephone counselling sessions.
to MVPA, frequency of |intervention group were used. 2. Quantified information from telephone counselling
USA achieving MVPA goals, sessions to evaluate goals set and achieved, and
and the relation of Staff conducted the telephone counselling barriers.
persistent barriers to |sessions 3. Study records for assessing the use of intervention
achievement of goals. |Sessions were recorded, then selected for materials and attritions.
(Uncertain whether evaluation (Selection method and number of
pre-specified or not) |staff included were unclear - assuming random
selection of the records).
Benedetti To conduct a Participants in the programme Mixed methods: Framework: RE-
(2020) comprehensive Sample size and sampling method not 1. 12 focus groups and 32 interviews with AIM Framework
programme evaluation |specified, assuming the BCG group only. participants in the programme, staff delivering the  |(Glasgow et al,,
Brazil including all intervention, or those overseeing the venues atthe |1999)

dimensions of RE-AIM
using quantitative and
qualitative data.
(Uncertain whether
pre-specified or not)

Staff

Professionals delivering the programmes,
community health workers, and local and city
administrators overseeing public health

centers. Sample size, and sampling merhod.net;

specified.

end of the trial.

2. Quantitative data in study records about
participation, treatment effects, and fidelity.
3. Checklist for assessing implementation.
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Berendsen |To provide aninsight |L:n=247, C:n=164 Mixed methods: Frameworks: RE-
(2015) into possible barriers |All participants in intervention and control 1. Face-to-face, semi-structured interviews with AIM Framework
and facilitators in groups. HCPs at the end of the trial on fidelity, dose, context |(Glasgow etal,,
The execution and and strategy for implementation, and sustainability. |1999); Steckler &
Netherlands |sustainability of 25 Health Care Providers 2. Questionnaires to participants every 3 months Linnan (2002);
lifestyle interventions |8 physiotherapists, 7 dietitians, 10 lifestyle about dose and satisfaction. Saunders et al.
in primary care. advisors (who were practice nurses/ dietitian/ | 3. HCP registries and logbooks completed during the |(2005); Grant et al.
(Pre-specified) physiotherapists) were selected for the trial about dose, fidelity, and attrition. (2013)
interviews (sampling method not specified).
Biddle To understand the trial |I: n= 71 (then n= 45 at 6 weeks after the Mixed methods: Framework: MRC
(2017) outcome findings from |workshop; n=10 at 12 months) 1. Evaluation sheet completed by participants Guidance (Craig et
the delivery of the All participants provided feedback immediately after the educational workshop. al,, 2008)
UK workshop and immediately after the workshop, and were 2. Phone interviews 6 weeks after the workshop.
participant behaviour |contacted at 6 weeks afterwards. Invitations 3. Phone interviews at the end of the trial on
change strategies. sent to 28 participants at the end of the trial following the intervention, awareness of risk, and
(Pre-specified) (12 months). suggestions for improvement.
4. Face-to-face interview with each workshop
2 Educator/ Facilitator educator/ facilitator at the end of the trial on
All the workshop educator and facilitator were |intervention delivery, anticipated effectiveness of the
interviewed at the end of the trial. intervention, and suggestions for improvement.
Blunt To examine the [:n=13 1. Semi-structured interviews with coaches upon Not specified
(2018) acceptability of the All participants (n= 39) who attended the programme completion at 6 months, exploring
intervention follow-up assessment at 12 months were experiences, barriers, and facilitators in delivering
Canada programme. invited to participate in an interview; 13/32 the intervention, and suggestions for improvement.
(Pre-specified) agreed participants purposefully chosen, 2. Semi-structured interview with participants at 12
according to baseline measures, e.g., average |months about the experience making health
step count, and self-rated health. behaviour changes, programme successes and
challenges, and suggestions for improving
12 Coaches intervention.
All coaches delivered the intervention, except
1 was unavailable due to scheduling conflicts.
Elramli To explore participant [I: n=10 Semi-structured 30-minute phone interview at 6 Not specified
(2017) views regarding the Participants were chosen from the 3 recruiting | months to explore participant’s views about the
effectiveness of WARA |hospitals, including both genders, who did and |effectiveness and overall views of the intervention.
UK intervention. did not change PA level and step counts.
(Pre-specified)
Harris To examine the Nurse-supported group I: 295 completed by Mixed methods: Framework: MRC
(2018) mechanisms of change |participants, 251 completed by nurses for 1. Semi-structured phone interviews with Guidance (Moore et

by under-standing of

participants

participants at the end of the trial, to explore their

al,, 2015)
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UK how the intervention |All participants (n= 346) and nurses asked to |experiences.
was delivered and complete the alliance questionnaires. 2. Semi-structured focus groups/ interviews with
received, and how this nurses at the end of the trial to explore experiences
may have affected the |Nurse-supported group: n= 21, Postal group: |of delivering PA consultations.
outcomes. n=22 3. Patient alliance questionnaire and nurse alliance
(Pre-specified) Semi-structured interviews: Participants questionnaire on quality of delivery and participant
consented at baseline, completed intervention |responsiveness, covering different intervention
at 12 months, selected according to step-count |aspects (e.g., working together and goal-setting,
change, and baseline characteristics. number of appointments).
4. Intervention session audio-records and checklists
7 Nurses for fidelity and dose.
All 8 nurses were invited to focus group/ 5. Return of participant’s PA diary for participation,
interviews; 1 was unavailable and did not fidelity, and dose.
participate. 6. Trial administrative records about participation,
dose, and fidelity.
Lakerveld |To describe the [: n= 267 1. Trial records for participations, dose, and Framework: RE-
(2012) intervention’s reach, |All participants (n =314) were asked to treatment effects. AIM Framework
effectiveness in terms |complete the questionnaire. 2. Questionnaires to participants at 6 months to (Dzewaltowski et
The of process outcomes, evaluate satisfaction and effects on determinants of |al., 2004)
Netherlands |adoption, and 8 Practice nurses lifestyle behavioural change.
implementation of All the nurses delivering the intervention. 3. Questionnaires to nurses at 6 months to evaluate
intervention. the training and their confidence in delivering the
(Pre-specified) intervention.
4. 2 counselling sessions conducted by each nurse
was tape-recorded to assess the nurse’s competence.
Lane (2010) |To explore the [: n=85 3 weeks and 6 weeks after baseline data were Not specified
effectiveness and Participants in the intervention group were recorded:
Ireland acceptability of contacted. Questionnaires were mailed or emailed to
intervention booklets. participants.
(Aim is not specified,
but assumed
according to the
reported results; and
process evaluation is
assumed to be pre-
specified)
Matson Collecting qualitative |I: n=22 Semi-structured exit interviews with participants Not specified
(2018) results to further The health coaches reported that 23 of all 29  |within 10 days of the final follow-up, to explore their

inform the feasibility

participants were available, interested, or

experiences and perceived health impact of the
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USA and acceptability of appropriate for the interview, thus the 23 intervention.
the interventions. participants were invited, but 1 participant
(Pre-specified) declined.
Matthews To explore the [:n=20 Mixed methods: Frameworks: MRC
(2016) feasibility of a 12- Participants who had and did not have All conducted after the end of intervention: Guidance (Moore et
week walking successful outcomes. 1. Semi-structured interviews or focus groups with  |al,, 2015), WHO
UK intervention for adults participants to explore their attitudes towards (2001); RE-AIM
with intellectual 6 Key stakeholders physical activity and walking, perceived benefits, Framework
disabilities, in relation |The health professional delivering the drawbacks and impact of increased activity, (Glasgow et al,,
to context, recruitment|intervention; the researcher responsible for subjective feelings of wellbeing, and any changes in |2012); Steckler &
and retention, reach, |intervention delivery and management; 1 view during the intervention period. Linnan (2002)
implementation and |participant with positive study outcomes; 1 2. Interviews with key stakeholders to gain insight
fidelity. participant with no significant outcomes; 1 from a variety of individuals involved in the study.
(Pre-specified) carer; a day centre manager 3. Data input spreadsheet which recorded multiple
elements including attendance, reasons for
withdrawal from the study, for gaining insight
regarding recruitment, retention and reach of the
intervention.
Poston To refine the n=9,Cn=12 Mixed methods: Framework:
(2013) intervention protocol |Participants recruited from each study site, All conducted after the end of intervention: Steckler & Linnan
through process using a maximum diversity sampling approach, | 1. 17 face-to-face and 4 telephone semi-structured |(2002)
UK evaluation of following an informed consent procedure. interviews with participants during their pregnancy,
intervention fidelity. to capture their experiences and perceptions of the
(Pre-specified) 130 audio diaries from Health trainers trial and intervention.
Number of Health trainers completed included, | 2. Audio diaries of health trainers in which they
or sampling method not specified. reflected on the fidelity and feasibility of the
intervention delivery.
3. Study database for evaluating attendance.
School of To explore the [:n=24,C:n=8 All conducted at the end of the trial: Not specified.
Public opinions and Participants who attended all the 4 sessions 1. Focus groups with participants to explore their
Health, HKU |experiences of the were invited. experiences, and the impact of the intervention on
(2017) programme; to their living habits and wellbeing.
evaluate the 8 Social workers and 1 Clerical staff 2. Interviews with staff to collect comments about
Hong Kong | effectiveness of the Sampling method not specified. this study, and suggestions for future improvement.
programme. 3. Fidelity checks conducted for every session to
(Pre-specified) ensure the quality and implementation of the
intervention. Methods and results not reported.
Spittaels To investigate the Tailored advice+emails group: n= 128, All completed at the end of intervention: Not specified
(2007) effectiveness of Tailored advice group: n=139, C: n= 156 1. Questionnaire to all participants to investigate
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intervention outside

All participants were asked to complete the

whether participants remembered the advice, read

Belgium laboratory. questionnaire; included participants were the advice, and considered the advice had had a
(Uncertain whether those responded. positive impact on their physical activity behaviour.
pre-specified or not) 2. Further questions to the Tailored advice+emails
intervention group to investigate the number of
emails received and read, and their opinion on the
provision of emails.
Stathi To determine the [:n=20 Mixed methods: Framework: MRC
(2019) relative usefulness of |Sampling method not specified. All conducted at the end of intervention: Guidance (Moore et
different intervention 1. Quantitative process evaluation via a self- al,, 2015)
UK components, to 13 Activators administered questionnaire which assessed changes
identify ways to refine |Sampling method not specified. in confidence to get out and about, social support,
or improve the autonomy, competence, and relatedness.
intervention. 2 Coordinators 2. 14 semi-structured exit interviews and 7 focus
(Pre-specified) Sampling method not specified. groups conduced with participants, activators and
coordinators, to evaluate the effectiveness and
suggestions of intervention elements.
3. Trial records for evaluating recruitment rate,
attendance, completion rate, and acceptability of the
intervention.
Williams To establish the Ln=5 Mixed methods: Not specified.
2019 feasibility and Participants who agreed to be interviewed; 1. Semi-structured interviews to evaluate how
acceptability of the sampling method unclear. participants experienced the intervention, and
UK Walk this Way (WTW) suggestions for improving the intervention.
intervention 2. Trial records for calculating recruitment rate,

(Pre-specified)

attendance, number of participants completed the
intervention and refused outcomes measurements.

Keys: ACR/EULAR 2010 criteria = American College of Rheumatology/ European League Against Rheumatism 2010 criteria; ARIC = Atherosclerosis Risk in
Communities; BCG = Behaviour Change Group; BMI = Body Mass Index; C = Control group; CVD = Cardiovascular disease; GP = General practitioner; HCP = Health
care provider; I = Intervention group; IPAQ = International Physical Activity Questionnaire; MRC: Medical Research Council; MVPA = Moderate to vigorous physical
activity; n = number of persons; PA = Physical activity; PhD = Doctor of Philosophy; RCT = Randomised controlled trial; SB = Sedentary behaviour; SCORE =

Systematic Coronary Risk Evaluation; T2DM = Type 2 Diabetes Mellitus; sTEG = Traditional Exercise Group; WHO: World Health Organisation

References for process evaluation theoretical frameworks:

Dzewaltowski, D. A., Glasgow, R. E., Klesges, L. M., Estabrooks, P. A., & Brock, E. (2004). RE-AIM: Evidence-based standards and a web resource to improve
translation of research into practice. Annals of Behavioral Medicine, 28(2), 75-80.
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woman's specific MVPA benefits and barriers
over a 12-month intervention.

17 Telephone counselling:

The health educator discussed MVPA goals,
anticipated barriers and resolutions with
participants; tracked MVPA goals (type of
activity, duration, and intensity); and provided
tailored suggestions on the TTCW website, by
email, or mail.

Schedule of counselling calls:

Phase 1: weekly calls (for month 1); Phase 2:
biweekly calls (2 Months and 3 Months); and
Phase 3: monthly calls (4 Months to 12

set incremental MVPA goals with a health
educator during the intervention period.

2. Some initial PA goals were set at light
intensity, because the participants were
relatively inactive at the beginning of the
intervention.

Study Intended delivery (aim/ intervention Actual delivery (difference from the intended | Intended mechanism (theoretical model/
(Year) description) delivery) logic model)
Adams On Our Feet intervention - combination of 2 | (Adaptations) The intervention focused on improving self-
(2012) face-to-face interactive group sessions, and 6 1. Due to schedule conflict for 1 chapter, the |efficacy in the Social Cognitive Theory, by
weekly email messages. 1-2 Weeks were led in- | initial presentation and the goal setting activity |addressing 4 self-efficacy construct - mastery
person by the researcher. 3-6 Weeks were took place at the same meeting instead of experiences, modelling, verbal and social
conducted over the internet, mainly by email. respective weeks. Participants received extra  |persuasion, and emotional and physiological
email and phone contact to answer any states. It combined the various stages of changes
Participants were given feedback on their questions during the second week. in the Transtheoretical Model, to reduce SB and
initial levels of SB and PA, were led through a 2. While the same visual aids were used in |increase PA.
goal setting activity and provided with self- the initial presentation in each chapter, the
monitoring tools, e.g., Actigraph activity depth of explanation for each chapter varied In the group sessions, video and demonstrations
monitor. Positively-framed email messages according to the participants' questions. modelled the intervention exercises.
that contained peer-modelled alternatives to 3. Proposed group activity on emotions Participants set goals and rated their confidence
sitting and additional behavioural feedback regarding sitting and some segments of the in achieving the goal, which was intended to
were sent weekly. presentation were reduced or removed because |increase recognition of self-efficacy. The self-
of the time limit for the sessions. monitoring tools assisted the re-evaluation of
Control group - waitlist control. 4. Software problems causing inaccurate SB. Tailored feedback on behaviour change
estimates of SB provided to some participants. |facilitated mastery experiences. Group
discussions, uses of behavioural cues, and
positively-framed emails encouraged and
prompted continuous behaviour changes.
Albright |TTCW intervention - telephone counselling (Adaptations) The tailored TTCW intervention aimed to
(2015) sessions and a website, tailored to address a 1. In TTCW group, only 75% of participants |positively alter the key mediators of PA -

personal, social, and environmental factors, to
enhance self-efficacy and reduce barriers, using
the Social Cognitive theory and Transtheoretical
Model theory.

Health educators provided counselling calls,
using Motivational interviewing, to encourage
goals settings, problem-solving, self-monitoring,
and self-reinforcement, to integrate PA into
daily lives; while preparing the participants to
prepare and progress through the stages of
change.
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Months).

TTCW website:

Contained various resources designed to
facilitate MVPA, e.g. behaviour-change tip,
calendar listing "baby-friendly" exercise
sessions in the community, and newsletters.
Participants were informed that the website
would be updated 2-3 times per month.

SWO (control group) - "standard" PA
information was available on the SWO website,
e.g., information about how to become more
physically active via links to credible sources
(i.e.,, American Heart Association, etc.).
Participants in this group did not receive any
telephone calls or goal-setting advice about
MVPA.

The TTCW website provided information about
supportive environments for the participants to
exercise; and suggestions about obtaining social
support for PA.

Benedetti

Reported as actually delivered interventions.

BCG - the behavioural change programme that

The BCG was adapted from "Active Living Every

meetings, and 26-34 group meetings with PT.

meetings with all HCPs was lower than planned
in the protocol. Participants of the Supervised

(2020) was adapted from "Active Living Every Day" Day," or ALED, from the USA (Bors 2009).
(ALED), delivered by specifically trained nutrition
and exercise science professionals working at the |A series of behaviour change topics were
HCs. The sessions included a series of topics delivered through 12 structured weekly
related to behaviour change, aiming at a more meetings, aiming to achieve a more active
active lifestyle. lifestyle. The topics included finding new
opportunities to be active, overcoming
TEG - received a 12-week exercise class challenges, setting goals and rewarding, gaining
conducted at the local HCs, led by exercise confidence, enlisting support, avoiding pitfalls,
professionals employed by the HCs; 3 times per  |step by step, positive planning, making lasting
week for 60 minutes. Each session included changes.
warm-up, aerobic exercise at 50-80% of
maximum aerobic power, resistance training, and
cool-down. Participants' heart rate and ratings of
perceived effort were tracked during each
session.
Berendse |(Protocol) (Differences) Beweegkuur provided a wide-ranging lifestyle
n (2015) |Supervised programme: 6-7 individual 1. In both programmes the number of counselling by means of Motivational

Interviewing and incorporating the concepts
from Self-Determination Theory.
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Start-up programme (Control): 6 individual
meetings with PT.

Both programmes comprised 6 individual
coaching meetings LSA, 3 individual meetings
with a dietitian, and 7 dietary group meetings,
for 1 year.

The initial individual meetings with the HCPs
were to set personal (exercise and nutritional)
goals, and identify barriers to a healthy lifestyle
through motivational interviewing, which were
the basis for meetings. At the end of the
programme, each participant met with the LSA
to evaluate the lifestyle changes and conclude
the intervention.

programme attended, compared to participants
of the Start-up programme, more meetings with
physiotherapists, but fewer with lifestyle
advisors and dietitians.

2. No PT group meetings were planned in
the protocol for the control Start-up group, but
some PTs organised over 9 meetings. Some PT
of the start-up programme only planned group
meetings, instead of the intended individual
meetings with each participant.

3. For both groups, 3 individual meetings
with the dietitians were planned in the
protocol, but the Start-up group received a
median of 4 meetings (7 meetings at 75t
percentile). On the other hand, some
participants did not prefer individual meetings
which added fees to participants.

4. Some dietitians did not plan individual
meetings, and therefore felt there was no
opportunity to set individual goals.

5. Not all participants reported that they set
goals with the PA and dietitian; nor the LSA had
explicitly concluded the intervention.

6. Not all HCPs were trained in Motivational
Interviewing techniques.

All HCPs addressed goals and barriers in the
different aspects of lifestyle, to promote
participant's motivation for behaviour change,
problem-solving skills, and thus promoting
participant's sustainable self-efficacy and
environment to engage in long-term PA and
healthy dietary behaviour.

It has been hypothesised that the additional
amount of guidance within the Supervised
programme provided additional contacts and
guidance, as a hypothesis that the increase in
effects on physical activity would lead to bigger
treatment effects.

Biddle
(2017)

(Protocol)

A comprehensive health assessment, including
blood tests, was conducted at the trial baseline
clinic. Results were sent to all participants
(intervention and control groups) and
discussed in the educational workshops with
each participant.

STAND Intervention - A 3-hour group-based
educational workshop, based on the DESMOND
and PREPARE structured education protocols,
delivered by trained educators; plus a
motivational follow-up phone call (6 Weeks) to

Delivered as intended.

STAND intervention started with a letter sent to
participants at risk of T2DM and an invitation
for risk tests, then discussing with an educator
about the risk information and amount of SB
time, by using the Commonsense Model of
Illness.

The workshop was based on Commonsense
Model and Dual Process Theory, in which the
trained educators provided information on risk
factors and complications relating to T2DM.
Participants were encouraged to assess their
own health risk, and to identify their modifiable
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review and support participants' behaviour
change progress. The 'Gruve' (MUVE, Inc., USA:
www.muveinc.com) was provided to
participants, for self-monitoring on time spent
sedentary and in PA, and prompting for break
from prolonged times of inactivity. Text
messages were sent to participants to
encourage adherence to goals and use of the
Gruve.

Control group - received an information
leaflet focusing on key illness perceptions of
being at risk of T2DM, the importance of
increasing physical activity and decreasing
sedentary behaviour.

risks.

Social Cognitive Theory and Behavioural Choice
Theory were also employed in the workshop
content, to aid participants identifying health
risks associated with excess SB, strategies to
reduce SB in their daily life, identifying barriers,
and setting goals and action plans.

The self-monitoring tool, the Gruve, was
provided to facilitate self-regulation of SB.

Blunt
(2018)

(Protocol)

The HealtheSteps™ programme - provided
individuals with a specific plan of action to
improve their PA levels, healthy eating habits,
and reduce sedentary behaviour.

Active phase (0-6 Months):

1. bi-monthly in-person coaching to set
prescriptions for physical activity, exercise, and
healthy eating; provided by 1 trained
HealtheSteps™ coach throughout this phase.

2. Access to a Tyze Personal Networks (an
online social network to connect with coaches
and other participants); phone coaching
supports; and a free HealtheSteps™
smartphone app (providing virtual coach, heart
rate monitor, step counter, and tracking option
to monitor progress).

Maintenance phase I (7-12 Months): in-person
coaching removed, but participants had access
to the full suite of eHealth technology supports.
Maintenance phase 11 (13-18 Months): access to
the full suite of eHealth technology supports
removed, and participants only had access to

(Adaptations)

The central research team scheduled coaching
sessions for some coaches, resulting that some
participants had different coaches at each session.

HealtheSteps™ was based on the Social
Cognitive theory of self-regulation. The mobile
app, online tools and resources, and initial
supports from the coaches facilitated positive
health behaviour changes and self-management
of own risk factors for chronic disease.

Individualised lifestyle prescriptions were given
to participants in the initial phase, using
Motivational Interviewing and SMART goal
setting principles (specific, measurable,
attainable, realistic, and timely for the
participant). These aimed to produce positive
behaviour change and overcome potential
barriers.
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publicly available resources and tools.

Comparator group (waitlist control) - This
group continued with usual activities without
intervention from the study team for the first
6-month period. After the 6 Months follow-up
measurements, participants were given the
opportunity to start the 6-month
HealtheSteps™ programme.

Elramli Reported as actually delivered interventions. |The WARA intervention consisted of 2 The WARA programme was based on the Social
(2017) components - PA component: a pedometer Cognitive Theory, focusing on self-efficacy; and
supported walking programme, aiming to incorporated behaviour change techniques,
increase participant's average daily step count by |particularly self-monitoring, feedback, and
3000 steps above their baseline value, on at least |social support.
5 days of the week by 6 months, and to maintain
for up to 12 months; and to comply with the UK | The group education sessions aimed to provide
physical activity guidelines (2011) recommended |social support; increase the participant's
of a total of 150 minutes per week. awareness and knowledge of their condition,
Educational component: 6 weekly interactive and encourage PA increase. Therefore, the
group (up to 6 persons) sessions, each lasted 1 participant's self-efficacy increase.
hour; and two booster sessions (at 3 and 6
Months) providing support to participants to Setting goal of step-count, using pedometer and
evaluate their PA levels and barriers. PA diary, facilitated self-monitoring with
A WARA booklet was provided to participants, feedback from the pedometer, thus increased
describing the importance of walking, individual motivation to achieve behaviour
strengthening exercise, reducing SB, and a healthy | change.
diet for health benefits.
The WARA booklet provided health information
Control group - 1-hour single education group  [which further increased the participant's
session (up to 6 persons), included topic knowledge and awareness (self-efficacy) of self-
regarding the importance of physical activity and |management and PA for RA.
healthy diet.
Harris (Protocol) (Adaptations) The intervention resources used behaviour
(2018) Pedometer-plus-nurse-support group - 1. Nurses and participants adapted and change techniques (BCTs).

Pedometer and written instructions for a 12-
week walking intervention, based on the
participant's usual step-count provided. In
addition, 3 PA consultations with a practice

tailored step count target to individual
circumstances, e.g., adjustments were made to
the intervention to accommodate religious
observances, such as Ramadan and Christmas;

3 PA consultations with the practice nurse were
divided into 3 stages - First steps, Continuing
the changes, and Building lasting habits. They
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nurse, individually or as a couple.

Pedometer-alone group - a pedometer, and a
12-week pedometer-based walking
programme, posted to the participants. The
programme was based on the participant's
baseline step-count. On study completion (1
year from baseline), participants in this group
were offered a single practice nurse PA
consultation.

Control group - No PA intervention. They
were offered to choose either receiving a
pedometer and the written 12-week
pedometer-based walking programme, by post,
or as part of a single practice nurse

during illness; and changes in weather.

2. Nurses adapted participant's preferences
for interventional materials when tailoring
advice, e.g., counting walking by time instead of
step-count; whether to use the optional
handouts or not.

3. Not all participants altered their walking
targets; some might have decreased PA level as
the target.

included motivational interviewing, health
information about PA, suggestions to increase
PA, action planning, goal setting, self-
monitoring, relapse prevention, which aimed to
effect positive changes in participant's step
count, PA and SB times; thus longer-term
changes in walking habits and health benefits.

The patient handbook provided the same
information as in the nurse consultations.

Step count diary provided suggestions and
instruction for the 12 weeks walking
programme. Participants could set goals, self-
monitor with feedback from pedometer to
increase step count.

free to choose the own target lifestyle
component(s) (smoking, physical activity or
diet). Nurse practitioner provided the CBP to
increase participant's motivation and ability to
change their dietary pattern, physical activity
or smoking behaviour, maximum of 6
individual 30-minute counselling sessions
(weekly then reduced to every 2-3 weeks, for
2-4 months); then 3-monthly telephone
booster sessions for 12 months. The total
intervention period, including booster calls,
will be 16 months. The MI and PST counselling
methods were used.

Control group - Received written information
about their risk of developing T2DM and CVD,
and brochures of health guidelines regarding
physical activity, healthy diet, and smoking
cessation.

number of sessions and schedule described in the
results report (Lakerveld et al., 2013) matched
the protocol; but the report stated the
intervention generally lasted up to 6 months.

consultation.
Lakerveld | (Protocol) (Adaptations) The cognitive behavioural programme (CBP)
(2012) Intervention group - Each participant was Actual intervention duration is unclear: The applied the Theory of Planned Behaviour (TPB)

and the theory of self-regulation, with 2
counselling techniques - Motivational
interviewing (MI), and problem-solving
treatment (PST).

A nurse practitioner used MI to explore the
participant's attitude and intention to make
lifestyle behaviour change, then resolve the
ambivalence between the goal and the actual
situation. Afterwards, the nurse practitioner
used PST to prompt the participant to find
solutions for barriers and reinforcing perceived
control for behaviour change. When setting new
goals was needed, the same process would be
started again.

The nurse practitioner guided the participant to
gradually increase the sense of mastery over
difficulties and be more active in planning and
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implementing activities.

coaching sessions provided by a trained Health
Coach, an educational information workbook,
SB feedback charts, and a Jawbone UP band.

6 health coaching Sessions: 2 in-person sessions
(first 2 weeks, 45-60 minutes each), providing
and explaining the workbook, feedback chart,
and Jawbone UP wristband to participants;
discussing tailored reminder strategies and
setting goals and action plan.

After that, 4 bi-weekly phone calls: (20-40
minutes each) from the Health Coach, to review
progress on goals and action plans, problem-
solve barriers, use the workbook to guide
participants on different types of reminder.

Based on data from participant's activPAL wear

Lane Reported as actually delivered interventions. |Intervention group - Participants answered a The tailored intervention applied the trans-
(2010) question about the stages of change at baseline.  |theoretical model (TTM), which posits that
The answer determined either both intervention |individuals move through stages of change while
booklets or just one of them to be posted. The learning and adopting new behaviours.
booklets provided information on physical
activities and motivation to change, tailored to the | The intervention consisted of two print
participant's readiness to change. booklets, specific to the initial and later stages of
motivational readiness. The booklets were
Control group - Received a healthy eating and adapted for Irish women to promote physical
nutrition booklet, developed by the Irish Heart activity, which were broadly based on the TTM
Foundation, An Bord Bia and the Health model.
Promotion Unit, by post, as placebo treatment.
The booklets contained information and
structured approaches and strategies, designed
to alter self-efficacy, social support, outcome
expectancy and barriers to physical activity,
tailored to the individual's readiness to change
and may subsequently modify physical activity
behaviour.
Matson (Protocol) Delivered as intended. [-STAND intervention was based on behavioural
(2018) STAND intervention - consisted of 6 health theories, including social cognitive theory, the

ecological model, and habit formation theory.

Health coaching sessions focused on using
different types of reminders, building self-
efficacy through motivational interviewing,
problem-solving barriers, and setting
personalised action plan and graded goals.
(Social cognitive theory, habit formation theory)
The workbook and coaching sessions included
social support, social environment and norms,
evaluating participant's environment, to
consider the possible changes. (Ecological
model).

The wrist-worn Jawbone UP band device
vibrated every 15 minutes of inactivity. This
served as an outward reminder strategy for
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at baseline, SB feedback charts 1 Week, and 6
Week were provided to participants.

Healthy Living Control group - 1 in-person
health coaching session: Participants were
provided a health education workbook
containing topics about ageing and instructed
to work on 1 topic every 2 weeks using a goal-
setting worksheet.

Every 2 weeks, participants received a check-in
letter and asked to complete and return a
review progress form.

disrupting the habitual SB, to promote
behaviour change and new habits of taking
breaks from sitting (habit formation theory).

Matthews
(2016)

(Protocol)

Walk Well intervention - 12-week
community-based walking programme,
consisted of 3 physical activity consultations
with a walking advisor; aimed to increase
walking by 30-minutes on at least 5 days per
week. Participants were provided with
education booklets, a pedometer and step
diary.

Waiting list control group - were advised to
continue with their daily activity for 12-weeks,
following which they were invited to
participate in the Walk Well intervention.

(Adaptations)

1. Some participants experienced difficulty
in reading the pedometer and recording step
counts in the diary, thus adapted the diary to an
alternative "tick box" to indicate having walk(s).

2. The physical activity consultations were
refined and streamlined to focus on the core
components, and flexible options of additional
behaviour change techniques for adults with
intellectual disability.

3. Walking groups were not planned, but
expected by some participants, thus arranged
by the care centres and carers.

Walk Well was based on the Social Cognitive
theory and Trans-theoretical Model.

The PA consultations method focused on 4 core
behaviour change techniques: goal setting; self-
monitoring; developing self-efficacy; and
mobilising social support. Furthermore, the
walking advisor tailored the use of additional
behaviour change techniques according to the
participant's needs. The aim was autonomy and
motivation of the participants to lead a more
active lifestyle.

Input and engagement from carers provided
social support from them directly, and their
arrangement for group walks among
participants.

The education booklets with visual images and
appropriate text provided and reinforce health
information.

Pedometer and step diary complemented the PA
consultation, to motivate the participant to set
goals and self-monitor step count.
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enhancement core session at baseline, a 1.5-hour
experience sharing booster session at 3 Months,
2.5-hour tea gathering family session at 6 Months,
and a Holistic Health session at 1 Year. 16
monthly/bi-weekly health-related text messages
to mobile phone for knowledge enhancement and
as reminders till one year after baseline.

Control group - received the same intervention
framework and methods and the same number
and duration of sessions, about Healthy diet.

Poston Reported as actually delivered interventions. |Participants were recruited in early 2nd trimester |The intervention was based on the Control
(2013) (>15*0weeks to <17+6 weeks' gestation) to allow |Theory, and Social Cognitive theory.
adequate time for the intervention programme
that was planned to end at each participant's 27+0 |Participants were provided with a pedometer,
and 28+6 weeks' gestation. logbook, an exercise DVD, to set, self-monitor,
and achieve SMART (Specific, Measurable,
All women attended routine antenatal care Achievable, Relevant, and Time Specific) goals
appointments and received advice regarding diet |for diet and PA, using self-regulation techniques
and physical activity (PA) in accordance with local | from the Control Theory.
policies, which draw on UK NICE guidelines.
The group sessions facilitated self-identification
Intervention group - participants attended a of benefits and barriers to behaviour change,
one-to-one appointment with the HT, provided which facilitated self-efficacy, and provided
with a pedometer, a logbook for setting goals and |social support.
self-monitoring, and a DVD of exercise regime for
pregnancy. After that, 8 weekly group sessions
from approximately 19 weeks' gestation. The
programme included dietary advice choosing low
GI food and reducing saturated fats, and
increasing daily PA level during pregnancy safely.
Control group - standard care, with additional
appointments with the study midwife at 27+0 -
28+6 and 34+0-36+6 weeks', where possible
coinciding with routine antenatal visits.
SPH HKU |Reported as actually delivered interventions. |PA group - received 4 group sessions: 2.5-hour |The PA group intervention was guided by the
(2017) interactive knowledge and motivation Health Action Process Approach (HAPA), which

proposes motivation, goal setting and planning
enhance intention, thus promote its conversion
to action. The intervention aimed to enhance
knowledge, self-efficacy, and motivation in
relation to practising ZTEx

The conceptual framework proposed that the
participants pass the intervention information
positively and encourage their family to practise
the actions together. Through these family
actions and communication, the wellbeing and
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Fidelity evaluated but not reported.

harmony of the family were enhanced.

The strategies included:

1. Introducing information on the consequences
of physical inactivity, obesity and ZTEx (risk
perception);

2. Enhancing skills and confidence in the ability
to do ZTEx (exercise self-efficacy);

3. Associating the health behaviour to the
positive outcomes of the trainees (outcome
expectations); and

4. Introducing cognitive dissonance, i.e., a
discrepancy between participants' belief
(including a pledge to eat) and behaviour
(failure or potential failure to act) to promote
intrinsic motivation to change behaviours.

The mechanism of changes for the Healthy diet
intervention (control) was the same, but
focusing on healthy diet only.

Spittaels
(2007)

Reported as actually delivered interventions.

Tailored information and reinforcement
emails group:

Tailored advice: Participants completed a
questionnaire about their PA and psychosocial
determinants on the study's intervention website;
subsequently, the tailored advice containing
normative PA feedback and suggestions to
increase PA levels were produced from it.
Participants having intentions to increase PA
levels were encouraged to make an action plan.

Emails: After receiving the first tailored advice,
participants received regular emails (5 emails in 8
weeks), which asked participants to identify their
current stages of change, then referred to a
corresponding website with personalised
information to encourage behaviour changes.

According to each individual's stage of changes,
the tailored advice was provided to participants
based in Transtheoretical model. The content
applied the constructs of Theory of Planned
Behaviour, i.e., intentions, attitudes, self-efficacy,
social support, knowledge, benefits and barriers
to physical activity.

Participants indicated with positive intentions
to increase their PA levels in the online
questionnaire were then encouraged by the
website to make a personal action plan to
implement behaviour changes.

Reinforcement emails assessed and followed the
participant's stage of change, then directed the
participant to pertinent online advice to further
encourage behaviour changes.
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Tailored information group: Participants
received the tailored advice online but did not
receive reinforcement emails.

Standard advice (Control):

Participants received standard physical activity
advice from a website, based on information
presented to the other 2 groups, but not
individually-tailored, e.g., the benefits of PA,
current public health recommendations, the
difference intensity PAs, and suggestions to be
more physically active.

Stathi
(2019)

Reported as actually delivered interventions.

Activators attended a 2-day training course, and
received an intervention delivery manual. They
were trained on the protocol for types and
frequency of interactions with the participants;
also encouraged to be flexible according to
individual needs.

Each participant was invited to attend a 6-month
programme:

Motivation stage (first 2 weeks) - 2 one-to-one
meetings with an activator to support motivation,
build rapport, review local activities, and consider
and address any barriers to participation.

Action stage (1-3 Months) - 23 visits to local
initiatives with the activator.

Maintenance stage (3-6 Months) — Support
provided by telephone, and =2 further visits with
the activator to encourage the participant to
attend local activities independently.

Participants could engage in a wide range of
activities at the Action and Maintenance stage,
e.g., bowling, ballroom dancing, lunch clubs,
walking groups, and art classes. 2 social events
were organised for all participants and activators
to facilitate within group support and encourage
more local engagement.

Intended processes of behaviour change during
the three stages of the ACE intervention
followed the principles of Self Determination
Theory, to facilitate the participant's developing
autonomous motivation, confidence, and
competence for getting out and about.

In the Motivation stage, the participant engaged
in social support from the activator, understood
the process, and explored and enhanced
motivation for actions. In Action stage, the
participant made plans with the activator to try
out interested activities and monitored
progress. In Maintenance stage, the participant
was encouraged to continue with the activities
more independently, while the support from the
activator was reduced.

It was shypothesised that participants in the
ACE intervention would attend more out-of-
house activities, and better motivation to lead an
active lifestyle in the long term.
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The control group received written materials
about local initiatives only, but were offered the
intervention at the end of study period.

Williams
(2019)

(Protocol)

Walk This Way intervention - amended from
the Walk, Address sensations, Learn about
exercise, encourage exercise behaviour for
persons with schizophrenia spectrum
disorders ("WALC-S') programme

Initial group education session: 5-10
participants; participants were provided a
pedometer for self-monitoring and calendar for
recording; setting goals for increasing habitual
walking level.

Continuing support and coaching: every 2
weeks (20-30 minutes), an assigned coach met
the participant to review the participant's
walking calendar, identify and address barriers
and facilitators to increase PA and decrease SB,
and provide motivational support to the
participant to reach.

Weekly walking group: the coaches arranged
and invited all participants to an optional
weekly group walk (2 hours).

Control condition - Received written
information on the benefits of increasing
activity levels. This advice was given in
accordance with the NHS Foundation Trust
policy on physical health.

Delivered as intended.

The Walk this Way intervention employed the
COM-B model of behaviour change principles to
address capability, opportunity, and
motivational barriers to reducing SB and
increasing PA.

The Initial education session aimed to enhance
motivation and self-efficacy to make behaviour
change.

Health coaching sessions used the REACHO®
model of coaching, emphasising individual's
accountability involves thinking, feeling, and
doing to achieve the self-identified goals. Health
information of PA, support and motivation for
goal attainment were provided to facilitate the
participant to increase walking into daily
routine independently.

The participant's walking goal was set with
SMART (Specific, Measurable, Attainable,
Realistic and Timely), self-monitored by
pedometer and calendar; the step count and
factors affecting attainment were discussed with
the coach.

Weekly regular group walk was optional, which
provided social support to the participants.

Keys: * = Data from associated publications; ACE = Active, Connected, Engaged intervention; BCG = Behaviour change group; BMI = Body Mass Index; C = Control
group; CBP = Cognitive behavioural programme CVD = Cardiovascular disease; DESMAND = Diabetes education and self management for ongoing and newly
diagnosed; DM = Diabetes Mellitus; FU = Follow-up; GI = Glycaemic Index; GP = General practitioner; HC = Health centre; HCP = Health care provider; HT = Health
trainer; I = Intervention group; LSA = Lifestyle advisor; MVPA = Moderate-to-vigorous physical activity; PA = Physical activity; PREPARE = Prediabetes risk
education and physical activity recommendation and encouragement; PT = Physiotherapist; SD = Standard deviation; SMART = Specific, Measurable, Achievable,
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evaluated against a checklist of
the essential intervention
components:

88% fidelity over the 12-
month intervention to the
essential intervention
components.

96% calls covered barriers to
MVPA discussion.

97% calls covered assessing
participant's previous MVPA
goal.

100% calls covered setting the
participant's next MVPA goal.

The two components most

stations;
170 randomised,

Kaiser Permanente recruitment:
3844 Postcards sent out;

1176 calls made;

419 interested in joining;

141 randomised.

Most frequent reasons for
failure to complete the
intervention:

13% Pregnancy.

9.5% Too busy.

6.1% Discontinued
participation, no given
reason.

3.5% Family/job issues.

Study Fidelity (delivering the Recruitment (recruiting participants Retention (participants Reach (dose received and participant
(Year) intervention as per and sites) remaining in the engagement)
protocol) intervention or

control/usual care
group)

Adams Only qualitative data reported. |10 clusters invited. [: n=40 (85.1%) 23/40 (58%) participants always used 2

(2012) 7 clusters recruited (needed active C:n=24 (85.7%) of 3 intervention elements

membership n>12).

Primary reasons for leaving |Overall satisfaction with the programme
the study: (Likert scale, 1= not at all, 5= very
55% (6/11) Having to wear |satisfied):
the activity monitors. 39.5% (17/43) participants rated very
18% (2/11) Time satisfied (highest %).
commitment too great. 97.7% (42/43) participants rated at least
18% (2/11) Had not "3=somewhat" or above.
understood length of study.
9% (1/11) Went out of town
unexpectedly.

Albright 5% (80/1586) recorded Community recruitment: I: n=115 (74.7%) TTCW group:

(2015) telephone counselling sessions | 272 via adverts, e.g., magazines, radio C:n=127 (80.9%) 90.4% of the participants receiving 213 of

the 17 scheduled calls.

78.3% of the participants viewed the
website at least once.

75% of participants set incremental MVPA
goals with a health educator during the
counselling sessions over the 12-month
intervention period.

Level of achieving set MVPA goals in the 3
phases among all participants:

High level (2100% of MVPA goal achieved
or exceeded):

40.6% of the time during Phase 1 (weekly
calls).

39.9% of time during Phase 2 (biweekly
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frequently not delivered:
Pedometer steps (asked in
68.8% calls).

MVPA resources (offered in
80% calls).

calls).
42.0% of time during Phase 3 (monthly
calls).

Moderate level (50-99% MVPA goal
achieved):

23.5% of the time during Phase 1.
28.4% of the time during Phase 2.
21.1% of the time during Phase 3.

Low level (0-49% MVPA goal achieved):
35.8% of the time during Phase 1.
31.7% of the time during Phase 2.
36.9% of the time during Phase 3.

Benedetti
(2020)

Checklist to assess
implementation, including
programme fidelity, instructor
knowledge, classroom,
schedule, participants'
attention and attendance:

All analysed items achieved an
average of 98% fidelity.

2 of 5 health districts in Florianopolis were
interested in participating, consisting 20 of
50 HCs.

6 HCs were interested, and had the physical
structure and human resources to offer the
programmes, thus were recruited.

4,071 older adults across the 6 HCs;
24.2% (985) individuals were considered
eligible;

11.5% (114) of eligible participants
recruited.

Post-intervention (3
months):

BCG: n=18 (50%)
TEG: n= 33 (63.5%)
C:n= 23 (88.5%)

6 months:
BCG:n=17 (47.2%)
TEG: n=32 (61.5%)
C:n=21 (80.8%)

12 months:

BCG: n=13 (36.1%)
TEG: n= 28 (53.8%)
C:n=17 (65.4%)

Overall, 49% of participants attended at
least 75% of all sessions, with
disengagement occurring mostly in the
first three weeks of the study (42%).

Both intervention groups showed
relatively high disengagement rates (BCG
50% vs. TEG 37%) with individuals in the
BCG presenting lower rates of overall
attendance (27% vs. 47%).

Berendse
n
(2015)

Fidelity:

24 /25 interviewed HCPs were
trained in Motivational
Interviewing, and applied MI
with the participants.

100% PTs made an exercise
plan with the participants.

30 clusters invited.

411 participants recruited (with 2 to 30
subjects per cluster, 76.9% of participants
referred by the GP).

Eligibility based on baseline data:
- 48.9% met the inclusion criteria.
- 10.0% healthy BMI/no comorbidities.

28 clusters remained

Participants:
[: n=196 (79.4%)
C:n=126 (76.8%)

From recorded data, the
main reasons of drop-outs
were health issues (31.5%),

% = median of attended / planned
number of meetings:

LSA meetings:

[: 50.0%; C:66.7%

PT group meetings:

I: 47.1% to 61.5%; C: 0% (planned n=0)
PT individual meetings:

I: 0% (planned 6 to 7); C: 33.3%
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84.8% of the participants set
exercise goals or made an
exercise plan with an HCP.
79.9% Exercise plans or goals
were made with PT, if
participants attended any
individual meeting with a PT.

5/6 dietitians made
nutritional plans with the
participants. 73.9% of the
participants made set
nutritional plan or goals with
an HCP. 91.7% of the plans or
goals were made with the
dietitian, if participants
attended any individual
meeting with a dietitian.

96.9% participants reported
LSA had explained the
intervention clearly at the
beginning.

226 participants (from both IG
and CG) completed a
questionnaire after 12
months:

40.7% Reported the LSA had
explicitly concluded the
intervention.

41.2% Reported the
intervention was not
concluded.

18.1% Did not know.

Dose Delivered:

1 PT in start-up programme

- 16.8% higher weight-related risk than the
target population.

- 24.3% of participants' eligibility could not
be checked.

and personal reasons
(10.1%).

Dietitian group meetings:

I: 42.9%; C: 28.6%

Dietitian individual meetings:
I: 33.3%; C: 133.3%

Satisfaction (on scale of 1-10, 10 is best):
Mean range (across meeting types):

[:7.1-8.0
C:71-73

Overall programme (Mean (SD)):

I: 7.7 (1.5)
C:7.1(1.8)
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only planned group meetings
with all HCPs, instead of the
individual meetings intended
per protocol.

4 dietitians typically offered
individual meetings with
participants, as per protocol.
The other 4 dietitians only
planned individual meetings
according to participant's
preference.

Biddle
(2017)

Not reported

Not reported

*I: n= 41 (43.6%)
*C: n= 68 (73.1%)

Reasons for failure to
complete the intervention or
loss to follow-ups:

24.5% (23/94) Did not
receive allocated
intervention in the
intervention group.

16% (30/187) No longer
want to participate.
13.4% (25/187) Failed to
attend FU appointment.

23/94 (24%) allocated to intervention
group did not attend the structured
education workshop.

45/94 (47.9%) took part in Week 6 phone
progress reviews

26/31 (84%) participants used the
accelerometer daily initially, but this fell
to 13/31 participants at 6 weeks.

25/31 (81%) participants felt the
accelerometer as helpful at 6 weeks.

Workshop feedback:

Behaviour change plans for future (6
weeks):

4/38 (11%) referred to strategies to sit
less

17/38 (45%) planned for physical activity
Others referred to desired health
outcomes

"Best bits" of the workshop (mentioned
most frequently): 1. information on
diabetes; 2. the atmosphere of the
workshop; 3. Receiving personal data on
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sitting levels and health.

Behaviour change strategies attempted as
reported by participants:

18 strategies mentioned to sit less and 8
strategies to move more.

Blunt Only qualitative data reported |*How recruited participants *6 months: *Attendance:
(2018) heard about the study: [: n=44 (74.6%) 5% attended no sessions;
51 (45%) from posters or handouts; C:n=46 (78.0%) 17% attended 1 session;
28 (25%) received an email from the study 10% attended 2 sessions;
site advertising the project; 3.4% (I: n= 2) Did not attend |20% attended 3 sessions;
15 (13%) from an in-person study any session 48% attended all 4 sessions.
recruiter; 6.8% (I: n=5, C: n=3) Across all sites, 40 participants (68%)
12 (11%) referred by their health care Personal/health reasons were classified as programme completers.
provider (HCP) and/or HCP team; 3.4% (I: n=3,C:n=1) Time |Among participants who completed the
6 (5%) by word of mouth; commitment intervention programme, 30% attended 3
1 (1%) other unspecified methods 5.9% (I: n= 2, C: n=5) No in-person sessions, 70% attended all 4
Five did not specify how they heard about |longer interested sessions.
the study
*12 months:
[: n=37 (63%)
*18 months:
I: n=35 (59%)
Elramli Not reported 320 participants invited: 3 months: Intervention attendance:
(2017) 106 (33.1%) did not respond; I: n=36 (92.3%) 26 (66.7%) participants attended all 8
122 (38.1%) ineligible; C:n=26 (70.3%) education sessions (6 sessions and 2
92 (28.8%) assessed for eligibility; booster sessions)
76 (23.8%) randomised 6 months: 28 (71.8%) attended 6 sessions
[: n=37 (94.9%) 71.8 % attended the first booster session
C:n=22 (59.5%) 76.9% attended the second booster
session
Control group attendance:
21 (56.8%) participants attended the
single group education session
Harris Nurse session attendance and |11,015 people invited to participate; 3 months: Diary returned:
(2018) session content delivered 6,399 did not respond; Postal: n= 335 (98.8%) Postal: 268/339 (79%)
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recorded by the nurses after
each session.

Fidelity to content delivered
was high in all sessions; the
mean number of items
delivered in session one was
11 (range 10-11); six (range
5-6) in sessions 2 and 3.

Duration of sessions reported
by nurses and measured from
records were not very far from
the recommendation (#<30%
difference maximum).

548 were excluded as a result of self-
reported PA guideline achievement;
1,023/10,467 (10%) were randomised.

Nurse: n= 335 (96.8%)
C: n=335 (99.1%)

12 months:

Postal: n= 319 (94.1%)
Nurse: n=317 (91.6%)
C: n=329 (97.3%)

4.3% (Postal: n=15/339,
Nurse: n=25/346, C:
n=4/338) Withdrawn
1.4% (Postal: n=5/339,
Nurse: n=4/346, C:
n=5/338) Not able to be
contacted

Nurse: 281/346 (81%)

Pedometer use (every day or most days)
during 12-week intervention:

Postal: 238/294 (81%)

Nurse: 269/303 (89%)

Attending nurse sessions:

255/346 (74%) attended all three
sessions.

258/263 (98%) attended session 3, and
reported still using the pedometer and
diary every day or sometimes.

Lakerveld
(2012)

Only qualitative data reported

8,193 people of 12 general practices were
invited according the age (30-50 years) and
absence of DM or CVD.

2,401 (29.3%) responded positively;

1,186 (14.5%) declined;

921 (11.2%) of those who accepted
invitation met the waist circumference
inclusion criterion;

772 (9.4%) attended screening at clinic and
consented;

622 (7.6%) fully eligible and randomised.

End of intervention (6
months):

I: n=267 (85.0%)

C: n= 269 (87.3%)

12 months:
I: n= 249 (79.3%)
C: n=253 (82.1%)

24 months:
I: n=236 (75.2%)
C: n= 244 (79.2%)

Reasons for loss to follow-
up:

15.1% (I: n=42/308, C:
n=52/314) Unable to attend
3.7% (1: n=9/308, C:
n=14/314) Withdrew
consent

1.1% (I: n=5/308, C:
n=2/314) Became pregnant
1.3% (IG n=5/308, C:

*207 (66%) participants received at least
1 face-to-face session, 78% of them were
content with the sessions.

The median number of attended sessions
was 2 (out of a max of 6).
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n=3/314) Unable to contact
0.2% (I: n=1/308, C:
n=0/314) Died

1.4% (I: n=2/308, C:
n=7/314) Diagnosed type 2
DM

= 93) had mild or moderate intellectual
disability.

I: n= 45 (83.3%)
C: n= 43 (89.6%)

*24 weeks:
[:n=42 (77.8%)
C:n=40 (83.3%)

Reasons for loss to follow-
up:

32.4% (I: n=20/54, C:
n=13/48) Did not want to

Lane Not reported 11,205 women registered for the Women's |Follow-up response rate 76% of Intervention group participants
(2010) Mini Marathon completed a survey about | (end of trial at 6 Weeks): responded at 3 Weeks:
their PA habits. [: n=55 (65%) 97% received the booklet(s)
C:n=57 (63%) 90% found the booklet(s) useful
Consented respondents were followed up 2 50% reported increase in PA levels
months and 6 months afterwards 28.5% felt greater levels of motivation
respectively: which led to PA increase
2,020 of them provided records of PA 16% felt they had more knowledge on
changes at both follow-ups; being active which led to PA increase
414 of them were identified as having 5% attributed the PA increase to training
relapsed to insufficient levels of PA and for the Mini Marathon for the following
invited to participate in the trial; year
176 consented to participate.
At end of trial (6 Weeks), receipt and use
of materials provided:
95% of intervention group participants
80% of control group participants
Matson Not reported Not reported *[: n=29 (100%) Only qualitative data reported
(2018) *C: n= 25 (80.6%)
Matthews | Only qualitative data reported |Sample was deemed representative of *End of intervention (12 *54 participants were assigned to
(2016) adults with intellectual disabilities: 91% (n |weeks): intervention, and received the

intervention.

*71% took partin all 3 planned face-to-
face physical activity consultations.

*26% took part in 2 consultations
*30 took part in 1 consultation
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continue
1% (I: n=1/54) Ill-health

implementation of the key
elements in the intervention.

I: n= 335 (86.8%)
C: n= 306 (89.5%)

6 months:
I: n= 328 (85.0%)
C:n=298 (87.1%)

End of intervention -12
months:

I: n=309 (80.1%)

C: n= 284 (83.0%)

Reasons for absence from
sessions included occupied
with other activities, took
care of family, illness, could
not be contacted, and
abroad; the exact number of
participants dropped out for
each of these reasons cannot

Poston Goals were set at all group According to information from the Health |End of intervention: 82/94 (88%) attended at least one group
(2013) sessions, of which 88% were |and Social Care Information Centre (2013), |I: n=79 (84.0%) session, and 60 (64%) attended 4 or more.
considered SMART by HTs approximately 1:5 pregnant women would |C: n=75 (84.3%)
according to their diaries. be eligible for inclusion. 42 women (45%) received material from
all eight sessions, 6 by full attendance
473/656 (72%) eligible people declined to (6%) and 36 when partly/wholly covered
participate (43.0% of those who declined by subsequent phone contact.
were in the lowest quintile for Index of
deprivation indicating the most severe Mean of 6.1 (SD 2.6) sessions were
deprivation); attended or partly/wholly covered for the
38% participated. intervention group.
School of |Fidelity checks were 8 participating Integrated Family Service |Trial Core session (baseline): | Physical activity group: (386 randomised)
Public conducted for every session of |Centres to recruit around 600 eligible I: n=357 (92.5%) 357 (92.5%) attended core (1st) session
Health, the programmes, which parents. C:n=316 (92.4%) 355 (92.0%) attended booster session at 3
HKU ensured the quality of the months
(2017) intervention and the 728 (121.3% of target) randomised. 3 months: 313 (81.1%) attended tea gathering at 6

months
281 (72.8%) attended Family Holistic
Health session at 1 year.

Healthy diet group: (342 randomised)

316 (92.4%) attended core (1st) session
306 (89.5%) attended booster session at 3
months

292 (85.4%) attended tea gathering at 6
months

268 (78.4%) attended Family Holistic
Health session at 1 year.

Participant's feedback at end of Physical
activity programme (on a scale of 0-10, 10
is best) (Mean (SD)):

9.0 (1.2) Quality of intervention content
9.0 (1.2) Level of utility of the intervention

100% participants would recommend this
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be ascertained.

intervention programme to their friends
and families

from potential participants and activators
(response rate 11.5%).

ACE participants: 154 (7.7%) requests for
information packs. 65 (3.3%) people
returned reply forms. 40 (2.0%) recruited.

Activators: 76 (3.8%) requests for
information packs. 15 (0.8%) recruited
after completing the training.

Spittaels |Notreported 8,000 employees targeted via 6 worksites |End of intervention: Recalled having received the tailored
(2007) using email messages, posters and internal |Tailored advice+emails: n= |advice (% participants):
newsletters; 116 (66.7%) 97% Tailored advice+emails group
570 (7.1%) responded positively; Tailored advice: n= 122 949% Tailored advice group
562 (7.0%) returned the baseline (69.7%) 53% Control group
questionnaire with the informed consent, |C: n=141 (79.7%)
and then randomised. Tailored advice+emails group satisfaction
(% participants):
~65% of participants met the minimal 92% Received at least 3 of the 5
recommendations for physical activity at reinforcement emails
baseline despite explicit recruitment of 77% Read them completely
inactive participants 87% Satisfied by number of emails
86% Satisfied by frequency of emails
31% participants were female, males 45% Felt emails were useful
comprising the majority of employees in 33% Reported behavioural changes
the two biggest worksites for recruitment
Male participants already had high baseline
physical activity scores compared to the
general male population (72% vs. 57%
meeting the recommendations), whereas
female participants were more
representative of the population (47% vs.
48% meeting the recommendations).
Stathi Not reported 2,000 mailed invitations were delivered in |End of intervention: All participants who completed the
(2019) the target areas resulting in 230 responses |Activator: n=15 (100.0%) intervention engaged with their activator

Participants:
[: n=19 (86.4%)
C:n=13 (76.5%)

Reasons for dropping out
prior to final measures:
7.7% (3/39) lll-health
5.1% (2/39) Carer
commitments

at least 7 times as planned.

Of the 3 participants who dropped out: 2
met their activator less than 5 times but
were contacted regularly by phone.
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1

g 2.6% (1/39) Lack of time

4 2.6% (1/39) Moving to a

5 different city

6 Williams |Not reported 215 eligible service users contacted by [: n=16 (80.0%) 13 (65%) received intervention:

7 (2019) letter and phone; C:n=17 (85.0%) 5 did not engage with intervention;

8 71 not interested; 2 did not engage with intervention after
9 104 not contactable; education session.

10 40 (18.6%) recruited.

1 Keys: * = Data from associated publications; ACE = Active, Connected, Engaged intervention; BCG = Behaviour change group; BMI = Body Mass Index; C = Control
12 group; CVD = Cardiovascular disease; DM = Diabetes Mellitus; FU = Follow-up; GP = General practitioner; HC = Health centre; HCP = Health care provider; HT =

13 Health trainer; I = Intervention group; LSA = Lifestyle advisor; MVPA = Moderate-to-vigorous physical activity; n = number of persons; PA = Physical activity; PT =
14 physiotherapist; SD = Standard deviation; SMART = Specific, Measurable, Achievable, Relevant, and Time Specific; TEG = Traditional exercise group; vs = versus
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Study (Year)

Number of Outcome Intervention group Control group Intervention group Control group
L Unit of outcome measure(s) for . . . . . .
participants SB Baseline Baseline End of intervention2 | End of intervention=
randomised
0,
tli'rxe;:ré’a‘;f (SSBD) L (n= 40) (n=24) (n= 40) (n=24)
Adams (2012) 2. Mean sitting Accelerometer SB:47.42% (10.77) SB: 50.7% (13.78) SB:49.16% (10.23) SB:50.39% (14.92)
I: 47 C: 28 }(lsol‘;)r s per week 2. 128 Sitting time: 57.99 Sitting time: 45.18 Sitting time: 46.00 Sitting time: 40.33
' (29.70) (34.88) (28.91) (40.68)
Traveling to/from Traveling to/from
work: 1.19 (0.71)* work: 1.41 (0.82)*
While at work: 2.02 While at work: 2.52
(2.18) (2.5)
. Watching TV: 2.05 Watching TV: 1.91
Albright (2015) Mean sitting hours Active Australi (1.33) (1.36)
I: 138 C:140 per day (SD) Sl(l:rI\:,;y ustratia Using a computer at Using a computer at Not published Not published
' ' home: 1.27 (0.98) home: 1.41 (1.18)
Other leisure time Other leisure time
(movies, dining out): (movies, dining out):
1.38 (1.01) 1.31 (1.05)
While holding/feeding | While holding/feeding
baby: 2.93 (1.78) baby: 3.20 (2.08)
Change between
baseline and end of Change between
Benedetti Baseline: Mean SB intervention (3 baseline and end of
(2020) minutes per week months): intervention (3
(SD) BCG: 498.5 (113.6) BCG: -14.3 (56.3)¢ months):
BCG: 36 Accelerometer TEG: 529.8 (107'3) 522.8 (86.7) TEG: -4.1 (62.2)¢ -25.6 (77.9)¢c
TEG; 5o End of trial: Mean ' ' ' Change between Change between
C: 26 SB minutes per day baseline and end of baseline and end of
' (SE) trial (12 months): trial (12 months): -26.7
BCG: -10.9 (59.9)¢ (68.3)¢
TEG: 4.2 (78.6)¢
Berendsen
(2015) Not published Accelerometer Not published Not published Not published Not published
[: 247 C: 164
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Outcomes not
measured at end of
intervention (6

Outcomes not
measured at end of
intervention (6

1. Actigraph Weeks). Weeks)
Biddle (2017) (\./vorng:)np Actigraph (n= 76): Actigraph (n= 80): Change between Chan e.between
Mean SB hours per waistband) 10.83 (10.50,11.17)¢ 11.01 (10.76,11.26) ¢ baseline and end of basel?ne and end of
1:94 C:93 day (95% CI) ) ActivPal (n=60): 891 ActivPal (n=57):9.02 trial (12 months) .
2. ActivPAL trial (12 months)
' . (8.59,9.24)¢ (8.73,9.30) ¢ Actigraph (n= 38): . _
(worn on thigh) Actigraph n=49):
-0.29 (-0.75,0.17) ¢
. . -0.23 (-0.60, 0.14) <
ActivPal (time change, ActivPal (n=29): 0.58
:1:32): 0.64 (0.13, 1.16) (0.06,1.09)<
Blunt (2018) ﬁfr?gtzgttlzfda Mean difference between groups (only measured
(SD) p y IPAQ 360 (315) 360 (240) at end of active intervention phase - 6 months):
[: 59 C:59 -0.08 (-0.16, -0.006)* ¢
Elramli (2017) CActlvPal SB: 18.0 (0.27) ActivPal SB: 185 (0.2)¢ | ActivPal SB: 17.2 (0.3)¢ 1(&(;:’2\111)331 SB: 18.7
1:39 C: 37 lc\l/[eanS%B hours per | 1. ActivPal IPAQ weekday sitting: LP;&QOVZelekday sitting: LP?QovgzeI:Say sitting: IPAQ weekday sitting:
ay (SE) 5.3 (0.31) 7 (0.41) -2 (0.33) 5.7 (0.53)**
2.1PAQ . ’ - [PAQ weekend sitting: IPAQ weekend sitting: A I
[PAQ weekend sitting: 4.6 (0.38) 3.9 (0.33) [PAQ weekend sitting:
5.3(0.36) T T 5.1 (0.63)
Harris (2018) Mean difference between groups at end of
intervention (3 months)
Postal: 339 Postal versus control: -2 (-12, 7) ¢
Nurse: 346 Mean SB minutes Nurse versus control: -7 (-16, 3) ¢
C: 338 per day (SD, or 95% Postal: 614 (71) Nurse versus Postal: -4 (-13, 5) ¢
CI) Accelerometer Nurse: 619 (78) 613 (86) Mean difference between groups at end of trial
(12 months)
Postal versus control: 1 (-8, 10) ¢
Nurse versus control: -0.2 (-9, 9) ¢
Nurse versus Postal: -1 (-10, 8) ¢
Lakerveld Outcomes not Outcomes not
(2012) . measured at end of measured at end of
MeiagaSB(?Dl;lutes ﬁézzzcale of 253.7 (146.9)¢c 255.4 (124.5)¢ intervention intervention
I: 314 C: 308 perday End of trial (Month 24): | End of trial (Month 24):
231.5(122.2)¢ 233.0 (140.7)¢
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Lane (2010) Frequently used
validated
[:85C:91 Mean sitting time geljlii?:(il?or the
minutes per week : 335.9 (194.9) 310.1 (224.7) 371.4 (170.1) 369.5 (152.6)
(SD) trial from other
population-level
PA
interventions.
Matson (2018) Mean sitting time Change between Change between
minutes over last 7 | ActivPAL Not published Not published baselme a}nd end of baselme a}nd end of
[:29 C: 31 days (SD)» intervention (n= 29): intervention (n= 25):
-70.1 (104)® 6.5 (69) "
Matthews
Mean% of time per _ _
(2016) day spentin SB Accelerometer | 64.2% (10.5) 66.9% (11.3) 22_440/?(10 0)c 22_9402)(12 0)c
I: 54 C: 48 (D)
Poston (2013) . Accelerometer (n=68): | Accelerometer (n=72): | Accelerometer (n=36): | Accelerometer (n=39):
( Mean 5B t‘mz 1. Accelerometer | 4 co'gqy. ( 1172 (95)¢ . 1197 (77) « ) 1175 (86) )
1: 94 C: 89 ”;‘];‘“tes peraay 5 RPA RPAQ (n= 79): RPAQ (n= 80): RPAQ (n= 56): RPAQ (n= 54):
(D) ' Q 1009 (187)¢ 1007 (207) ¢ 1020 (226) © 1068 (177)¢
School of Public
Health HKU Mean sitting hours
(2017) in a working day IPAQ-C 4.47 (2.47)* 4.11 (2.38)* 4.3 4.2
(SD)
[: 357 C:316
Spittaels (2007) Group 1:
Group 1: -
I Weekday: 482 (183) wgit‘eliﬁ;:; (217668)
ggs:*cz 1 (etr‘;‘;‘i’lr)?d Mean sitting ‘(’\1’2%1)“*“‘1 day: 308 Weekday: 470 (217) (131) Weekday: 419 (181)
116 " | minutes per day IPAQ Group 2: Weekend day: 309 Weekend day: 271
Group 2 (tailored (SD) Weekday: 492 (202) (182) %g:ﬁdi' . 438 (172) (139)
advice): 122 Weekend day: 296 Weekenzlday' 268
(160) (141) '
C: 141
Stathi (2019) Mean SB minutes Change between Change between
per day (SD, +/ Accelerometer 681.5 (74.9) 616.2 (112.3) baseline and end of baseline and end of
[: 22 C:17 95% CI) intervention: intervention:
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13.1 (77.2) (-26.6,
52.8)

-8.7 (70.7) (-57.6,
75.1)

Williams
(2019)

[: 20 C: 20

Mean SB minutes
per day (SE)

Accelerometer 577.2 (9.8) 549.2 (19.1)

End of intervention
(17 weeks, n=16):
520.9 (36.2)*

End of trial (6 months,
n=8):508.2 (19.4)*

End of intervention
(17 weeks, n=17):
637.9 (30.4)*

End of trial (6 months,
n=13): 661.2 (33.5)*

Supplementary file 3: Sedentary behaviour measured (at baseline and end of the trial) in the randomised controlled trials associated with the included
process evaluation studies

Keys: 2 = Results available from the assessment immediately after the intervention, unless otherwise specified; b = unclear if adjusted for covariates; ¢ = data were
adjusted for covariates; * = p value <0.05 for comparison between intervention and control groups (where reported); ** = p value <0.025 for comparison between
intervention and control groups reported as accepted statistical significance ; Italic font = End of trial results, if available from publications; AQuAA = Activity
Questionnaire for Adolescents & Adults; BCG = Behaviour Change Group; C = Control group; FU = Follow-up; I = Intervention group; IPAQ = International Physical
Activity Questionnaire; IPAQ-C = International Physical Activities Questionnaire-Chinese version; n = number of persons included in the analysis; RPAQ = Recent

Physical Activity Questionnaire; SB = Sedentary behaviour; SD = Standard deviation; SE = Standard error; TEG = Traditional Exercise Group
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Study Reason for exclusion

Ashe 2013 Results of process evaluation not available.

Burton 1995 Ineligible study design: The study did not involve process evaluation.

Cohen 2017 Ineligible study design: The participants were not all assessed at all timepoints

throughout the trial. The data from each time point were not obtained from the

same sample group throughout the study.

Coll-Planas 2019

Results of process evaluation not available.

Douglas 2019 Ineligible study design: The study is not RCT.

Gray 2018 Sedentary behaviour was not measured in the RCT.

Gummelt 2017 Sedentary behaviour was not measured in the RCT.

Hammerback 2012 Sedentary behaviour was not measured in the RCT.

Harvey 2016 Ineligible study design: The study did not involve process evaluation of
exploration of the intervention.

Holt 2019 Sedentary behaviour was not measured in the RCT.

Hsu 2013 Sedentary behaviour was not measured in the RCT.

Jayaprakash 2016 Sedentary behaviour was not measured in the RCT: Sedentary behaviour was
measured at baseline, but not throughout the trial as an outcome.

Lai 2019 Ineligible study design: The study was not a RCT.

Maddison 2020 Sedentary behaviour was not measured in the RCT.

McAuley 2013 Ineligible study design: The study did not involve process evaluation.

Orme 2017 Ineligible study design: The evaluation of feasibility did not involve process
evaluation or qualitative evaluation.

Rovniak 2014 Sedentary behaviour was not measured in the RCT.

Sazlina 2015 Results of process evaluation not available.

Seguin 2019 Sedentary behaviour was not measured in the RCT.

Sheppard 2016 Sedentary behaviour was not measured in the RCT.

Stevens 2015 Sedentary behaviour was not measured in the RCT.

Thomsen 2016 Ineligible study design: The study did not involve process evaluation or qualitative
evaluation.

Thompson 2008 Results of process evaluation not available.

Thornton 2018 Ineligible comparator: The eligible intervention was assigned to the control group,
not the experimental intervention group in this study.

Tiedemann 2015 Sedentary behaviour was not measured in the RCT.

van de Glind 2017 Results of process evaluation not available.

van der Wardt 2019 Sedentary behaviour was not measured in the RCT.

Varela-Mato 2016 Ineligible setting: The intervention was delivered at workplace.

Voorn 2016 Sedentary behaviour was not measured in the RCT.

Yeung 2020 Ongoing: Study not completed.

Zabaleta-Del-Olmo 2018

Results of process evaluation not available.

Keys: RCT = Ramdomised Controlled Trial
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SCREENING | 1. QUALITATIVE STUDIES 2. RANDOMIZED 3. NON- 4. QUANTITATIVE 5. MIXED METHODS
QUESTIONS CONTROLLED TRIALS RANDOMIZED DESCRIPTIVE STUDIES STUDIES
STUDIES
Authors S1 S2 11 (12 (13 |14 |15| 21 (22| 23 | 24 | 2,5 |3.1|3.2|3.3|3.4|3.5|/41(4.2|43| 44 (45|5.1|5.2| 53|54 |55
(Year)
Adams Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes [Yes| Yes | No | Yes Yes|Yes|Yes| Yes | No | Yes|Yes| Yes | Yes |Yes
(2012)
Albright No | Can't Can't|Yes |Can't| No | No Yes | Yes | Yes | Yes | Yes
(2015) tell tell tell
Benedetti Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes|Can't|Can't| No Yes | Yes | Yes |Can’t| Yes | Yes | Yes | Yes | Yes |Yes
2015 tell | tell tell
Berendsen Yes | Yes | Yes | Yes | Yes | Yes |Yes| No |Yes|Can't| Yes |Can't Yes|Yes|Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
(2015) tell tell
Biddle (2017)| Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |[Yes| No | No | No Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes |Yes
Blunt (2018) | Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes| Yes | No | No
Elramli Yes | Yes | Yes | Yes | Yes | Yes |Yes| No |Yes| No No No
(2017)
Harris (2018) | Yes | Yes | Yes | Yes | Yes | Yes |Yes| Yes |Yes| Yes | No | Yes Yes | Yes |Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
Lakerveld Yes | No Yes |Yes| Yes | No | Yes Yes | Yes | Yes | Yes | Yes
(2012)
Lane (2010) | Yes | Yes Can't|Yes| Yes | No | Yes Yes | Yes | Yes| Yes | Yes
tell
Matson Yes | Yes | Yes | Yes | Yes | Yes | Yes| Yes |Yes| Yes | Yes |Can't
(2018) tell
Matthews Yes | Yes | Yes | Yes | Yes | Yes |Yes|Can't|Yes| Yes | No | Yes Yes|Yes|Yes| Yes | Yes | Yes|Yes| Yes | Yes |Yes
(2016) tell
Poston Yes | Yes | Yes | Yes | No | No | No | Yes |Yes| Yes |Can't| Yes Yes | Yes | Yes| Yes | Yes [ Yes| No | No |Can't| No
(2013) tell tell
SPH HKU Yes | Yes | Yes | Yes | No | No | No |Can't| No | Yes |Can't| No
(2017) tell tell
Spittaels Yes | Yes Can't|Yes| Yes |Can't| Yes Yes | Yes | Yes | Yes | Yes
(2007) tell tell
Stathi (2019) | Yes | Yes | Yes | Yes | No | No | No |Can't| No | Yes |Can't| Yes Yes | Yes | Yes | Yes | Yes | Yes| No | No |Can't| No
tell tell tell
Williams Yes | Yes | Yes | Yes | No | No | No| Yes |Yes| No | Yes | No Yes|Yes|Yes| Yes | Yes |Yes|Yes| Yes | No | No
(2019)

S1. Are there clear research questions? S2. Do the collected data allow to address the research questions? 1.1. Is the qualitative approach appropriate to answer the
research question? 1.2. Are the qualitative data collection methods adequate to address the research question? 1.3. Are the findings adequately derived from the
data? 1.4. Is the interpretation of results sufficiently substantiated by data? 1.5. Is there coherence between qualitative data sources, collection, analysis and
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interpretation? 2.1. Is randomization appropriately performed? 2.2. Are the groups comparable at baseline? 2.3. Are there complete outcome data? 2.3. Are there
complete outcome data? 2.4. Are outcome assessors blinded to the intervention provided? 2.5 Did the participants adhere to the assigned intervention? 3.1 Are the
participants representative of the target population? 3.2 Are measurements appropriate regarding both the outcome and intervention? 3.3 Are there complete
outcome data? 3.4 Are the confounders accounted for in the design and analysis? 3.5 During the study period, is the intervention administered (or exposure
occurred) as intended? 4.1. Is the sampling strategy relevant to address the research question? 4.2. Is the sample representative of the target population? 4.3. Are
the measurements appropriate? 4.4. Is the risk of nonresponse bias low? 4.5. Is the statistical analysis appropriate to answer the research question? 5.1. Is there an
adequate rationale for using a mixed methods design to address the research question? 5.2. Are the different components of the study effectively integrated to
answer the research question? 5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted? 5.4. Are divergences and
inconsistencies between quantitative and qualitative results adequately addressed? 5.5. Do the different components of the study adhere to the quality criteria of
each tradition of the methods involved?
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Our information specialist updated a few of the MeSH terms that weren’t available in the previous searches e.g. sedentary

behaviour/ screen time/ and sitting position/.

Database: CINAHL (EBSCOost), search modes - Boolean/Phrase:

S1

S2

S3

sS4

S5

S6

S7

S8

S9

S10

S11

512

S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

523

S24

(MH "Life Style, Sedentary")
Tl (sedentary or sitting or sedentariness or sedentarism)
TX ( (sedentary or sitting or seated) N5 (behavio* or lifestyle* or life-style* or pattern* or leisure or time or bout*)) )

TX((inactiv* or "no exercise" or nonexercise or "non exercise") N3 (adult* or men or women or male or males or
female or females or individual* or people or person or population* or senior or seniors or elderly))

TX((sedentary) N3 (adult* or men or women or male or males or female or females or individual* or people or person
or population* or senior or seniors or elderly))

TX ( (light or low) N1 "physical activ*")

TX "physical* inactiv*"

TX ( "leisure time" N5 ("physical* activ*" or passive or inactiv¥*))
TX "physical activity level*"

(MH "Sitting")

TX ( (sitting or lying) N2 posture* )

TX ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or
time*) N5 (reclin* or sit or sitting or seated or lying))

TX ("sit less" or "sitting less")

TX ( (decrease or reduc* or discourag™* or lessen*) N3 (sit or sitting or stand or standing or "physical* inactiv*" or
sedentar*))

(MH "Screen Time")

TX (time N5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media) )
TX ( (watch* or view*) N5 (television or tv) )

TX( play* N5 ("video game*" or videogame* or "computer game*") )

Tl ((computer* or television or tv or video game* or videogame* or gaming) and (sedentary or "physical* activity" or
sitting or seated or underactiv* or "under activ*")))

MH randomized controlled trials
MH single-blind studies

MH double-blind studies

MH random assignment

MH pretest-posttest design
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S25

526

527

528

S29

S30

S31

S32

S33

S34

S35

S36

S37

S38

S39

5S40

541

542

543

S44

545

546

S47

S48

549

S50

S51

Database: SPORTDiscus (EBSCOHost), search modes - Boolean/Phrase:

BMJ Open

MH cluster sample

Tl (randomised OR randomized)
AB (random?*)

Tl (trial)

MH (sample size)

AB (assigned OR allocated OR control)
MH (placebos)

PT (randomized controlled trial)
AB (control W5 group)

MH (crossover design)

MH (comparative studies)

AB (cluster W3 RCT)

MH animals+

MH (animal studies)

Tl (animal model*)

S37 OR S38 OR S39

MH (human)

S40 not S41

S20 OR S21 OR S22 OR S23 OR $24 OR S25 OR $26 OR S27 OR S28 OR 529 OR S30 OR S31 OR S32 OR S33 OR S34 OR

S35 OR S36

S43 NOT S42

(MH "Program Evaluation")

(MH "Process Assessment (Health Care)")
TX "program™ evaluat™"

TX ( (process evaluat*))

S45 OR 546 OR S47 OR S48

Page 88 of 93

S1OR S2 OR S3 OR S4 OR S5 ORS6 ORS7 OR S8 OR S9 OR S10 OR S11 OR 512 OR S13 OR S14 OR S15 OR S16 OR S17

OR S18 OR S19

S43 AND S49 AND S50
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S1

S2

S3

sS4

S5

S6

S7

S8

S9

S10

S11

512

S13

S14

S15

S16

S17

518

S19

S20

S21

S22

523

S24

S25

526

527

SU Sedentary Lifestyle
Tl (sedentary or sitting or sedentariness or sedentarism)
TX ( (sedentary or sitting or seated) N5 (behavio* or lifestyle* or life-style* or pattern* or leisure or time or bout*))

TX((inactiv* or "no exercise" or nonexercise or "non exercise") N3 (adult* or men or women or male or males or
female or females or individual* or people or person or population* or senior or seniors or elderly))

TX((sedentary) N3 (adult* or men or women or male or males or female or females or individual* or people or person
or population* or senior or seniors or elderly))

TX ( (light or low) N1 "physical activ*")

TX "physical* inactiv*"

TX ( "leisure time" N5 ("physical* activ*" or passive or inactiv*))
TX "physical activity level*"

SU sitting

TX ( (sitting or lying) N2 posture* )

TX ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or
time*) N5 (reclin* or sit or sitting or seated or lying))

TX ("sit less" or "sitting less")

TX ( (decrease or reduc* or discourag™® or lessen*) N3 (sit or sitting or stand or standing or "physical* inactiv*" or
sedentar*))

TX (time N5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media) )
TX ( (watch* or view*) N5 (television or tv) )

TX( play* N5 ("video game*" or videogame* or "computer game*") ) OR AB ( play* N5 ("video game*" or videogame*
or "computer game*")

Tl ((computer* or television or tv or "video game*" or videogame* or gaming) and (sedentary or "physical* activity"
or sitting or seated or underactiv* or "under activ*"))

((DE "RANDOMIIZED controlled trials")))
TX "allocat* random*"

TX "random* assign*"

Tl (randomised OR randomized)

Tl (trial)

AB (assigned OR allocated OR control)
AB (control W5 group)

TX placebo*

TX clinic* n1 trial*
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S28 S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27
S29 SU program evaluation

S30 TX "program* evaluat*"

S31 TX "process evaluat*"

S32 S29 ORS300RS31

S33 S1ORS20ORS3 ORS40RS50RS60RS7ORS80RS9ORS100R S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17
ORS18

S34  S28 AND S32 AND S33

Database: Cochrane Database of Systematic Reviews (Wiley):

#1 MeSH descriptor: [Sedentary Behavior] this term only

#2 ((sedentary or sitting or sedentariness or sedentarism)):ti (Word variations have been searched)

#3 ((sedentary or sitting or seated) near/5 (behavio* or lifestyle* or “life style*” or pattern* or leisure or time or
bout*)):ti,ab,kw (Word variations have been searched)

#4 ((inactiv* or "no exercise" or nonexercise or "non exercise") near/3 (adult* or men or women or male or males or female or
females or individual* or people or person or population* or senior or seniors or elderly)):ti,ab,kw (Word variations have been
searched)

#5 (sedentary near/3 (adult* or men or women or male or males or female or females or individual* or people or person or
population* or senior or seniors or elderly)):ti,ab,kw (Word variations have been searched)

#6 (((light or low) near/1 "physical activ*")):ti,ab,kw (Word variations have been searched)

#7 ("physical activity level*"):ti,ab,kw

#8 ("physical* inactiv*"):ti,ab,kw

#9 ("leisure time" near/5 ("physical* activ*" or passive or inactiv*)):ti,ab,kw (Word variations have been searched)

#10  MeSH descriptor: [Sitting Position] explode all trees

#11  ((sitting or lying) near/2 posture*):ti,ab,kw

#12  ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)
near/5 (reclin* or sit or sitting or seated or lying)):ti,ab,kw

#13  (("sit* less" or "sitting less")):ti,ab,kw

#14  ((light or low) near/1 "physical activ*"):ti,ab,kw

#15 ((decrease or reduc* or discourag* or lessen*) near/3 (sit or sitting or stand or standing or "physical* inactiv*" or
sedentar*)):ti,ab,kw

#16  MeSH descriptor: [Screen Time] this term only

#17  (time near/5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media)):ti,ab,kw
#18  ((watch* or view*) near/5 (television or tv)):ti,ab,kw

#19  (play* near/5 ("video game*" or videogame* or computer game*)):ti,ab,kw

#20 ((computer* or television or tv or "video game*" or videogame* or gaming) and (sedentary or "physical* activity*" or
sitting or seated or underactiv* or "under activ*")):ti,ab,kw

#21  {or #1-#20}

#22  (("program* evaluation*")):ti,ab,kw

#23  MeSH descriptor: [Outcome and Process Assessment, Health Care] this term only

#24  MeSH descriptor: [Process Assessment, Health Care] this term only

#25 ("process evaluation*"):ti,ab,kw

#26  {or #22-#25}

#27 #21and #26

#28 #21 and #26 in Cochrane Reviews

Database: Cochrane Central Register of Controlled Trials (Wiley):

#1 MeSH descriptor: [Sedentary Behavior] this term only

#2 ((sedentary or sitting or sedentariness or sedentarism)):ti (Word variations have been searched)

#3 ((sedentary or sitting or seated) near/5 (behavio* or lifestyle* or “life style*” or pattern* or leisure or time or
bout*)):ti,ab,kw (Word variations have been searched)
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#H4 ((inactiv* or "no exercise" or nonexercise or "non exercise") near/3 (adult* or men or women or male or males or female
or females or individual* or people or person or population* or senior or seniors or elderly)):ti,ab,kw (Word variations have
been searched)

#5 (sedentary near/3 (adult* or men or women or male or males or female or females or individual* or people or person or
population* or senior or seniors or elderly)):ti,ab,kw (Word variations have been searched)

#6 (((light or low) near/1 "physical activ*")):ti,ab,kw (Word variations have been searched)

#7 ("physical activity level*"):ti,ab,kw

#8 ("physical* inactiv*"):ti,ab,kw

#9 ("leisure time" near/5 ("physical* activ*" or passive or inactiv*)):ti,ab,kw (Word variations have been searched)

#10 MeSH descriptor: [Sitting Position] explode all trees

#11  ((sitting or lying) near/2 posture*):ti,ab,kw

#12  ((uninterrupted or long™* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)
near/5 (reclin* or sit or sitting or seated or lying)):ti,ab,kw

#13  (("sit* less" or "sitting less")):ti,ab,kw

#14  ((light or low) near/1 "physical activ*"):ti,ab,kw

#15 ((decrease or reduc* or discourag* or lessen*) near/3 (sit or sitting or stand or standing or "physical* inactiv*" or
sedentar*)):ti,ab,kw

#16  MeSH descriptor: [Screen Time] this term only

#17  (time near/5 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media)):ti,ab,kw
#18  ((watch* or view*) near/5 (television or tv)):ti,ab,kw

#19  (play* near/5 ("video game*" or videogame* or computer game*)):ti,ab,kw

#20 ((computer* or television or tv or "video game*" or videogame* or gaming) and (sedentary or "physical* activity*" or
sitting or seated or underactiv* or "under activ*")):ti,ab,kw

#21  {or #1-#20}

#22  (("program* evaluation*")):ti,ab,kw

#23  MeSH descriptor: [Outcome and Process Assessment, Health Care] this term only

#24  MeSH descriptor: [Process Assessment, Health Care] this term only

#25  ("process evaluation*"):ti,ab,kw

#26  {or #22-#25}

#27 #21and #26

#28 #21 and #26in Trials

AMED (Allied and Complementary Medicine) (OVID) <1985 to October 2021>:

1  Sedentary Lifestyle/

2 (sedentary or sitting or sedentariness or sedentarism).ti.

3 (sedentary adj3 (adult? or men or women or male or males or female or females or individual? or people or person or
population? or senior or seniors or elderly)).tw.

4 ((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or male or males or female or
females or individual? or people or person or population? or senior or seniors or elderly)).tw.

5 (sedentary adj3 (adult? or men or women or males or females or individual? or people or population? or senior or seniors
or elderly)).tw.

6  ((light or low) adj physical activ*).tw.

7  physical* inactiv*.tw. (248)

8  (leisure time adj5 (physical* activ* or passive or inactiv*)).tw.

9  "physical activity level*".tw.

10 sitting/

11 ((sitting or lying) adj2 posture*).tw.

12  ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)
adj5 (reclin* or sit or sitting or seated or lying)).tw.

13 (sit less or sitting less).tw.

14 ((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv* or
sedentar*)).tw.

15 (time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw.

16 ((watch* or view*) adj5 (television or tv)).tw.

17 (play* adj5 (video game? or videogame? or computer game?)).tw.

18 ((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ¥*)).ti.

19 or/1-18 [sedentary behaviour]

20 process evaluat*.mp.

21 "Outcome and Process Assessment"/

22 program* evaluat*.mp.
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23 or/20-22 [process evaluation]
24 19 and 23 [sedentary behaviour and process evaluation]

Database: Embase ClassictEmbase (OVID) <1947 to 2021 October 22>:

Sedentary Lifestyle/

sedentary time/

(sedentary or sitting or sedentariness or sedentarism).ti.

((sedentary or sitting or seated) adj5 (behavio* or lifestyle* or life-style* or pattern* or leisure or time or bout*)).tw,kw.
((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or male or males or female or
females or individual? or people or person or population? or senior or seniors or elderly)).tw,kw.

6 (sedentary adj3 (adult? or men or women or male or males or female or females or individuals or people or person or
population? or senior or seniors or elderly)).tw, kw.

7  physical* inactiv*.tw,kw.

8 (leisure time adj5 (physical* activ* or passive or inactiv*)).tw,kw.

9  physical activity level*.tw,kw.

10 ((sitting or lying) adj2 posture*).tw,kw.

11  sitting/

12  ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)
adj2 (reclin* or sit or sitting or seated or lying)).tw,kw.

13 (sit less or sitting less).tw, kw.

14 ((light or low) adj physical activ*).tw,kw.

15 ((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv* or
sedentar*)).tw,kw.

16 screen time/

17 (time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw,kw.

18 ((watch* or view*) adj5 (television or tv)).tw.

19 (play* adj5 (video game? or videogame? or computer game?)).tw,kw.

20 ((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ*)).ti.

21 or/1-20 [sedentary behaviour]

22 Randomized controlled trial/

23 Controlled clinical study/

24 22o0r23

25 Random*.tw.

26 randomization/

27 intermethod comparison/

28 placebo.tw.

29 (compare or compared or comparison).ti.

30 ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.
31 (open adj label).tw.

32 ((double or single or doubly or singly) adj (blind or blinded or blindly)).tw.

33 double blind procedure/

34 parallel group*1.tw.

35 (crossover or cross over).tw.

36 ((assign* or match or matched or allocation) adj5 (alternate or group*1 or intervention*1 or patient*1 or subject*1 or
participant*1)).tw.

37 (assigned or allocated).tw.

38 (controlled adj7 (study or design or trial)).tw.

39 (volunteer or volunteers).tw.

40 human experiment/

u b wWN PR

41  trial ti.
42 or/25-41
43 42o0r24

44 (random* adj sampl* adj7 ("cross section*" or questionnaire*1 or survey* or database*1)).tw. not (comparative study/ or
controlled study/ or randomi?ed controlled.tw. or randomly assigned.tw.)

45 Cross-sectional study/ not (randomized controlled trial/ or controlled clinical study/ or controlled study/ or randomi?ed
controlled.tw. or control group*1.tw.)

46 (((case adj control*) and random*) not randomi?ed controlled).tw.

47  (Systematic review not (trial or study)).ti.

48 (nonrandom®* not random*).tw.

49 "Random field*".tw.
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50
51
52
53
54
55

(random cluster adj3 sampl*).tw.

(review.ab. and review.pt.) not trial.ti.

"we searched".ab. and (review.ti. or review.pt.)

"update review".ab.

(databases adj4 searched).ab.

(rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or

cats or dog or dogs or cattle or bovine or monkey or monkeys or trout or marmoset*1).ti. and animal experiment/

56
57
58

Animal experiment/ not (human experiment/ or human/)
or/44-56
43 not 57 [Cochrane Highly Sensitive Search Strategy for identifying controlled trials in Embase: (2018 revision); Ovid

format (Glanville et al 2019b) Validated Search Filter]

59
60
61
62
63

program evaluat®*.mp.

health care quality/

process evaluat*.mp.
or/59-61 [process evaluation]
21 and 58 and 62

Database: APA Psyclnfo (OVID) <1806 to October Week 3 2021>:

1
2
3
4

Sedentary behavior/

(sedentary or sitting or sedentariness or sedentarism).ti.

((sedentary or sitting or seated) adj5 (behavio* or lifestyle* or life-style* or pattern* or leisure or time or bout*)).tw.
((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or male or males or female or

females or individual? or people or person or population? or senior or seniors or elderly)).tw.

5

(sedentary adj3 (adult? or men or women or male or males or female or females or individual? or people or person or

population? or senior or seniors or elderly)).tw.

6
7
8
9
10
11

((light or low) adj physical activ*).tw.

physical* inactiv*.tw.

(leisure time adj5 (physical* activ* or passive or inactiv*)).tw.

"physical activity level*".tw.

((sitting or lying) adj2 posture*).tw.

((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)

adj5 (reclin* or sit or sitting or seated or lying)).tw.

12
13

(sit less or sitting less).tw.
((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv* or

sedentar*)).tw.

14
15
16
17
18

screen time/

(time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw.

((watch* or view*) adj5 (television or tv)).tw.

(play* adj5 (video game? or videogame? or computer game?)).tw.

((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or

seated or underactiv* or under activ*)).ti.

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

or/1-18 [sednetary behaviour]

clinical trials/ or treatment effectiveness evaluation/ or placebo/

(random* or RCT or RCTs).tw.

(clinical* adj5 trial*).tw.

((control or treatment or experiment* or intervention) adj5 (group* or subject* or patient*)).tw.
((control or experiment* or conservative) adj5 (treatment or therapy or procedure or manage*)).tw.
((singl* or doubl* or tripl* or trebl*) adj5 (blind* or mask*)).tw.

(cross over or crossover).tw.

(placebo* or sham).tw.

rial.ti.

(assign* or allocat*).tw.

controls.tw.

or/20-30 [RCTs]

program evaluat*.mp.

process evaluat*.mp.

evaluation/

or/32-34 [process evaluation terms]

19 and 31 and 35 [sedentary behaviour and RCTs and process evaluations]
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Database: Ovid MEDLINE(R) All <1946 to October 22, 2021>:

1  Sedentary behavior/

2 (sedentary or sitting or sedentariness or sedentarism).ti.

3 ((sedentary or sitting or seated) adj5 (behavio* or lifestyle* or life-style* or pattern* or leisure or time or bout*)).tw,kf.
4 ((inactiv* or no exercise or nonexercise or non exercise) adj3 (adult? or men or women or male or males or female or
females or individual? or people or person or population? or senior or seniors or elderly)).tw,kf.

5 (sedentary adj3 (adult? or men or women or male or males or female or females or individual? or people or person or
population? or senior or seniors or elderly)).tw,kf.

6 physical* inactiv*.tw,kf.

7 (leisure time adj5 (physical* activ* or passive or inactiv*)).tw,kf.

8  physical activity level*.tw,kf.

9  sitting position/

10 ((sitting or lying) adj2 posture*).tw,kf.

11 ((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or time*)
adj5 (reclin* or sit or sitting or seated or lying)).tw,kf.

12  (sit less or sitting less).tw,kf.

13 ((light or low) adj "physical activ*").tw,kf.

14 ((decrease or reduc* or discourag* or lessen*) adj3 (sit or sitting or stand or standing or physical* inactiv* or
sedentar*)).tw,kf.

15 screen time/

16 (time adj5 (computer* or television or tv or video game? or videogame? or gaming or screen or media)).tw,kf.

17 ((watch* or view*) adj5 (television or tv)).tw,kf.

18 (play* adj5 (video game? or videogame? or computer game?)).tw,kf.

19 ((computer* or television or tv or video game? or videogame? or gaming) and (sedentary or physical* activity* or sitting or
seated or underactiv* or under activ*)).ti.

20 or/1-19 [sedentary behaviour]

21 program* evaluat*.mp.

22 "Outcome and Process Assessment (Health Care)"/

23 "Process Assessment (Health Care)"/

24 process evaluat*.mp.

25 or/21-24 [process evaluation]

26 randomized controlled trial.pt.

27 controlled clinical trial.pt.

28 randomized.ab.

29 placebo.ab.

30 drug therapy.fs.

31 randomly.ab.

32 trial.ab.

33 groups.ab.

34 26or27o0r28o0r290r30o0r31lor32o0r33

35 exp animals/ not humans.sh.

36 34 not 35 [Cochrane RCT filter 2008, sensitivity maximimising]

37 20 and 25 and 36 [sedentary behaviour and process evaluation and RCTs]

Database: Web of Science: Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH, ESCI (Clarivate), Timespan= 1900-2021:

#1  Tl=((sedentary or sitting or sedentariness or sedentarism))

#2  TS=(((sedentary or inactiv* or "no exercise" or nonexercise or "non exercise") near/3 (adult* or men or women or
male or males or female or females or individual* or people or person or population* or senior or seniors or elderly)

))

#3  TS=(((sedentary or sitting or seated) near/5 (behavio* or lifestyle* or "life style*" or pattern* or leisure or time or
bout*)))

#4  TS=((light or low*) near/1 "physical activ*")

#5  TS=("physical* inactiv*")
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#6

#7

#8

#9

#10

#11

#12

#13

#14

#15

#16

#17

#18

#19

#20

#21

BMJ Open

TS=("leisure time" near/5 ("physical* activ*" or passive or inactiv¥*) )
TS=( "physical activity level*")
TS=((sitting or lying) near/2 posture)

TS=(((uninterrupted or long* or prolong* or extend* or continu* or protracted or sustain* or period* or duration* or
time*) near/5 (reclin* or sit or sitting or seated or lying) ))

TS=("sit less" or "sitting less")

TS=(((decrease or reduc* or discourag* or lessen*) near/3 (sit or sitting or stand or standing or "physical* inactiv*" or
sedentar*) ))

TS=((time*) near/3 (computer* or television or tv or "video game*" or videogame* or gaming or screen or media) )
TS=(((watch* or view*) near/5 (television or tv) ))
TS=((play* near/5 ("video game*" or videogame* or "computer gam*") ))

TI=( ((computer* or television or tv or "video game*" or videogame* or gaming) and (sedentary or "physical*
activit*" or sitting or seated or underactiv* or "under activ*") ) )

#15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1
TS=((random* or RCT or placebo or clinical Near/1 trial*))

TS=(("program* evaluat*"))

TS=(("process evaluat*"))

#19 OR #18

#20 AND #17 AND #16
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