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Abstract 47 

Background: 48 

Depression is the largest contributor to disease burden globally. The evidence favouring 49 

physical activity as a treatment for mild-to-moderate depression is extensive and relatively 50 

uncontested. It is unclear, however, how to increase an uptake of physical activity amongst 51 

individuals experiencing mild-to-moderate depression. This leaves professionals with no 52 

guidance on how to help people experiencing mild-to-moderate depression to take up 53 

physical activity. The purpose of this study was to scope the evidence on interventions to 54 

increase the uptake of physical activity amongst individuals experiencing mild-to-moderate 55 

depression, and to develop a model of the mechanisms by which they are hypothesised to 56 

work. 57 

 58 

Methods: 59 

A scoping study was designed to include a review of primary studies, grey literature and six 60 

consultation exercises; two with individuals with experience of depression, two pre-project 61 

consultations with physical activity, mental health and literature review experts, one with 62 

public health experts, and one with community engagement experts. 63 

Results: 64 

Ten papers met the inclusion criteria and were included in the review. Consultation exercises 65 

provided insights into the mechanisms of an uptake of physical activity amongst individuals 66 

experiencing mild-to-moderate depression; evidence concerning those mechanisms is (a) 67 

fragmented in terms of design and purpose; (b) of varied quality; (c) rarely explicit about the 68 

mechanisms through which the interventions are thought to work. Physical, environmental 69 

and social factors that may represent mediating variables in the uptake of physical activity 70 

amongst people experiencing mild-to-moderate depression are largely absent from studies.  71 
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Conclusions: 72 

An explanatory model was developed. This represents mild-to-moderate depression as 73 

interfering with (a) the motivation to take part in physical activity and (b) the volition that it is 74 

required to take part in physical activity. Therefore, both motivational and volitional elements 75 

are important in any intervention to increase physical activity in people with mild-to-moderate 76 

depression. Furthermore, mild-to-moderate depression-specific factors need to be tackled in 77 

any physical activity initiative, via psychological treatments such as Cognitive Behavioural 78 

Therapy. We argue that the social and environmental contexts of interventions also need 79 

attention.  80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

 90 

 91 

 92 

 93 

 94 

 95 

 96 

 97 

 98 

 99 

 100 
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Background 101 

Depression is the largest contributor to disease burden globally, with around 300 million 102 

people affected (1). It is diagnosed by the presence of a range of symptoms that are not due 103 

to other conditions, including insomnia, fatigue, and loss of interest in activities which were 104 

once enjoyable (anhedonia) (2). Depression can be episodic and vary in severity. The 105 

distinction between mild, moderate and severe depression is made largely on the number of 106 

symptoms; five or more usually termed severe or major depression, less than five, mild or 107 

moderate (3). The episodic nature of the condition can make planning, anticipating and 108 

sustaining activities difficult for people. This is likely to be a major factor in shaping adherence 109 

as well as an uptake of physical activity (PA). 110 

PA encompasses everyday activities (such as cycling or walking), work-related activities, 111 

housework, do-it-yourself or gardening, and recreational activities such as dancing, active 112 

games, organised sport and gym work (4).  113 

The UK’s NICE guideline for depression (2) highlights the cost-effectiveness of a structured 114 

group exercise programme as an adjunct treatment for mild-to-moderate depression (MMD); it 115 

recommends that individuals with MMD engage in three sessions of 45-60 minutes of PA per 116 

week, over 10 to 14 weeks. A report for the National Service Framework for Mental Health 117 

also recommends PA as a treatment option for people with depression (5); however, neither 118 

offers detailed guidelines for the implementation of the recommendation and there is little 119 

consensus in the literature.  120 

 121 

The overarching goal of this scoping study was to systematically map the literature on the 122 

topic i.e. interventions to increase the uptake of physical activity amongst individuals with 123 

mild-to-moderate depression; identify key concepts; theories; sources of evidence and gaps 124 

in knowledge (6). The study had five objectives: (1) to identify interventions which sought to 125 

increase the uptake of PA in people with MMD; (2) to identify the characteristics of these 126 

interventions, including modifications made for MMD; (3) to describe theories underpinning 127 

these modifications; (4) to identify barriers and enablers to the uptake of PA in people with 128 

MMD; and (5) to develop an initial conceptual framework in the form of a model setting out the 129 
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mechanisms by which interventions can be hypothesised to work, drawing on findings from 130 

literature and consultation exercises with the key stakeholders.  131 

Methods 132 

Scoping study methodology [6,7] was appropriate here as the study addressed an exploratory 133 

question in the public health field involving complex multi-factorial interventions with a scarcity 134 

of high-quality randomized controlled trial (RCT) evidence (7).  135 

 136 

The study was undertaken between May 2016 and January 2017 and was based on the 137 

framework by Levac and colleagues (8) that systematises a process of undertaking a scoping 138 

study into six stages; these are used as headings below, we added a seventh stage, the 139 

development of a model. 140 

 141 

Stage 1: Identifying the research question 142 

Consultation was an ongoing process throughout the study (9). Key stakeholders were 143 

approached at the outset and contributed to the establishment of the research question and 144 

overall purpose of the study (further information about the consultation can be found in the 145 

consultation section). The research question established in this way was:  146 

 147 

What are the characteristics of the interventions that aim to increase the uptake of physical 148 

activity amongst individuals with mild-to-moderate depression? 149 

 150 

To address this question the following objectives were developed:  151 

a) To gather data concerning interventions developed to increase an uptake of PA 152 

amongst individuals with MMD, with specific focus on the MMD-related modifications, 153 

the theories on which these modifications are based, and barriers and enablers to the 154 

uptake of PA amongst people experiencing MMD.  155 

b) To develop a model of how approaches to increase the uptake of PA amongst people 156 

with MMD can be hypothesised to work.  157 
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 158 

Stage 2 Study eligibility for inclusion in the review  159 

The PICOS framework was used to develop the search question and clarify 160 

exclusion/inclusion criteria (10). The framework supports the construction of an effective 161 

combination of search terms through the categorisation of search terms into the concepts of 162 

Population, Intervention, Comparison, Outcomes and Study Design (11)(12); such an 163 

approach also helps to ensure that the searches are comprehensive and reduces the risk of 164 

bias.  165 

 166 

Population: Adults with MMD (main group or subgroup).  167 

Intervention: Interventions developed to increase the uptake of PA in individuals with MMD 168 

(either as a main group or subgroup).  169 

Comparator: People with MMD receiving treatment as usual or, as controls, individuals with 170 

no depression.  171 

Outcome: Uptake of physical activity behaviour. 172 

Study type: Studies reporting primary data and published in the English Language. 173 

 174 

The positive effects of PA on alleviating depression symptoms were taken as uncontested 175 

(13–16), hence studies exploring this were excluded.  176 

 177 

Stage 3 Identifying studies relevant to the research question 178 

As a scoping study, two specific limitations were put on the search. The first was the decision 179 

to search only three databases, MEDLINE, PubMed, and PsycINFO (ProQuest). These 180 

databases were selected as their scope best fitted the remit of the review. The second was to 181 

search for papers published between January 2001 and January 2017. The start date of 2001 182 

was selected in line with the publication of the National Quality Assurance Framework for 183 

exercise referral, intended to raise standards of exercise referral schemes, and consequently 184 

to increase physical activity levels in the population (17). The search terms included: 185 

access/accessibility, active play, depression, depressive disorder, physical fitness, physical 186 

activity, exercise, exercise therapy, referral, self-referral, referred, health behaviour, health 187 
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promotion, public health, physical environment, and social environment. These terms were 188 

developed by an experienced Information Scientist (DH), who also identified key and 189 

appropriate databases. She designed and ran the initial search strategy, from a small number 190 

of relevant articles identified in the consultation process. The initial search strategy was then 191 

reviewed and refined by other members of the team (KM and PA). The searches were re-run 192 

before the final analysis commenced.  193 

The search for grey literature was informed by Frank’s et al. (18) process. Searches were 194 

performed on trial databases (e.g. www.isrctn.com), grey literature databases (e.g. 195 

www.opengrey.eu), websites of relevant key organisations, and an Internet search engine 196 

(Google Scholar). Citation searches were also undertaken.  197 

 198 

Website searches of key organisations were conducted, including the National Institute for 199 

Health and Care Excellence (NICE), the UK’s Department of Health (DoH), the World Health 200 

Organisation (WHO), the King's Fund, MIND, Mental Health Research UK, and the Mental 201 

Health Foundation. In addition, a number of organisations were contacted, including Local 202 

Authorities, the local ‘Improving Access to Psychological Therapies’ (IAPT) services; and the 203 

National Centre for Sport and Exercise Medicine (NCSEM).  204 

 205 

Stage 4: Charting of information and data within the included studies 206 

In line with the scoping review methodology, a formal quality assessment of the studies was 207 

not required (19). Two data extraction tables were created that included: Table 1A: details of 208 

the studies and participants: author and year, country, study type, setting, conditions, 209 

diagnosis methods, number of participants, age and sex; Table 1B: details of the 210 

interventions: author and year, types of PA, intensity, duration of intervention, whether or not 211 

and, if so, how an intervention was modified for individuals with depression, motivational 212 

component, how PA was assessed, delivery mode and outcomes. We also extracted 213 

information about the theory on which the intervention was based (Table 2); and barriers and 214 

enablers to an uptake of PA amongst individuals with MMD.  215 

 216 

http://www.isrctn.com/
http://www.opengrey.eu/
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Stage 5: Collating, summarising and reporting results of the review 217 

An analytical descriptive method was used to chart the data and to extract contextual or 218 

process-oriented information from each study (8). This stage also included a qualitative data 219 

analysis approach (20). The qualitative analysis focused mainly on modifications of 220 

interventions made for people experiencing MMD, the theories on which these modifications 221 

were based, and the barriers and enablers. This stage included consideration of implications 222 

for future research, policy and practice.  223 

 224 

Stage 6: Consultation 225 

There were six consultation exercises: two meetings with the lay representatives/individuals 226 

with experience of depression; two pre-project consultations with physical activity and mental 227 

health and information specialists; one pre-project consultation with public health specialists; 228 

and one consultation meeting with community engagement experts. Twenty stakeholders 229 

participated in the study, including individuals with experience of depression (n = 6), mental 230 

health (n = 2) and public health practitioners (n = 2), and academic experts in the fields as 231 

follows:  physical activity (n = 2), public health (n = 3), mental health (n = 2), literature review 232 

(n = 1), and community engagement (n = 2). Efforts were made to ensure relevant and multi-233 

disciplinary representation of experts to cover the various aspects of such a multi-disciplinary 234 

intervention which an uptake of PA amongst individuals with depression represents.  235 

 236 

Meetings included a combination of structured presentation from the research team of the key 237 

issues that were drawn out from the literature review and group discussions. The discussions 238 

were digitally recorded and were transcribed verbatim.  The purpose of the consultation 239 

exercises was twofold: 1) to integrate stakeholders into the entire research process, including 240 

deciding on the scope of the study, interpreting the findings from the literature review, 241 

developing a model of an uptake of PA amongst individuals with MMD, and knowledge 242 

translation, and, 2) to consider the implications of the findings for future practice and 243 

research, including intervention development.  244 

 245 
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Data Analysis 246 

A thematic analysis of the data from consultation transcripts was undertaken (21). Thematic 247 

analysis was chosen as it supports flexibility in the analysis of research data in a couple of 248 

ways, i.e. inductive and deductive (22,23), while allowing the researchers to provide a 249 

thorough account of the data. The data were independently coded by two researchers (KM 250 

and PA). The analysis of data began with an initial framework inductively developed using the 251 

literature review-elicited themes and categories regarding the key factors, which may affect 252 

the uptake of PA amongst individuals experiencing MMD. The initial framework was then 253 

refined further through iteration as coding progressed. The inter-coder agreement ranged 254 

from 83% to 91%, with a mean score of 87%; any discrepancies in judgement were resolved 255 

through discussion. The final themes were discussed and agreed upon by the entire research 256 

team.  257 

Results 258 

A) Literature Review 259 

A PRISMA flowchart summarising the search and screening process of databases, including 260 

primary studies, trials and grey literature searches, is shown in Figure 1.  261 

 262 

INSERT Figure 1 PRISMA CHART HERE 263 

 264 

The database searches returned 416 papers (after the removal of duplicates) that were 265 

reviewed by title and abstract and which resulted in the retention of 114 papers. A full-text 266 

screening of the remaining papers resulted in the identification of 7 papers that met the 267 

eligibility criteria of the review (24–30). Citation tracking using the included papers generated 268 

a further 3 papers (31–33), giving a total of 10. Papers which met the criteria for inclusion in 269 

the review are listed in Table 1A and Table 1B. 270 

 271 

INSERT Table 1A AND 1B HERE 272 
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(1) Interventions that aim to increase the uptake of PA in people with MMD: 273 

The interventions had been undertaken in a range of countries. Three papers reporting 274 

research from UK primary care were part of a larger assessment of the UK’s Physical Activity 275 

Referral Schemes (PARSs) (28,29,33).  276 

  277 

Interventions targeted patients treated for depression (26–30,32,33), depression and anxiety 278 

disorders (24,25). Various instruments for screening, diagnosing and measuring the severity 279 

of depression were used in the studies.  280 

 281 

The participants were predominantly middle-aged (45-65 years); however, one study recruited 282 

college-aged participants (25). Across studies, there were differences in the samples 283 

involved; seven studies recruited primary care patients (24,27–29,31–33), one study involved 284 

individuals enrolled in a community, university, and VA healthcare system (26), one study 285 

recruited orthopaedic patients (30), and one colleague students (25).  286 

 287 

Studies used a range of PA outcome measures. In four studies the outcome was self-reported 288 

PA (28–30,33). In six studies the reported outcome was objectively measured levels of PA 289 

such as pedometers [22–25]. In one study the authors measured changes in physical fitness 290 

and in muscle endurance (24).  291 

 292 

The most common study type was an RCT (26–28,31), or pilot RCT (24,25,32); two papers 293 

reported quasi-experimental designs (30,33).  294 

 295 

The first six papers listed in the Table 1A  and 1B were delivered specifically to individuals 296 

with MMD or depression and anxiety (24–27,31,32); the remaining four were delivered to a 297 

mixed group of which the proportion with MMD was small, between 4% (29) and 18.9% (28).   298 

 299 
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(2) The characteristics of the interventions, including modifications made for 300 

individuals experiencing MMD:  301 

Four of the interventions included an element that was specifically focused on depression or, 302 

more precisely, an element in which the aim was to overcome the motivational barriers 303 

created by depression; all four of these studies were in the depression specific group 304 

(24,25,31,32). Each of these studies was based on a different theoretical framework, these 305 

being one, or a combination of, a Motivational Interviewing (MI) approach (24), Self-306 

Determination Theory (SDT) plus an MI element (32), Cognitive Behavioural Therapy (CBT) 307 

(26), Social Cognitive Theory (SCT) (25), Behavioural Activation (BA) (32) and the strength-308 

energy model of self-control combined with Implementation Intention (30).  309 

Only two of the depression-specific studies which included a motivational element (25,26) 310 

measured its effect on mediating variables affecting PA behaviour change, such as self-311 

efficacy. The remaining studies measured the effect of the intervention on PA behaviour only. 312 

The CBT-based intervention reported significant increases in the participants’ self-efficacy for 313 

increasing their PA levels at follow up (p.0001), compared to the control group (26). The 314 

other, SCT-based intervention, reported increases in perceived self-efficacy during the 315 

intervention, which, however, declined over a 10-week period (25).  316 

 317 

In three of the four studies which included a depression specific motivational element, the PA 318 

component was unsupervised; in one, however, physical activities were taken under the 319 

supervision of an exercise practitioner (32). Two of the depression specific group did not have 320 

such an element but rather delivered a generic intervention, designed for the general 321 

population, to a group with depression. In Suija’s et al. (27) study, the depressed individuals 322 

were offered a Nordic walking intervention. In Oeland and colleagues’ study (31), the 323 

participants were offered a structured and supervised physical group exercise programme. 324 

None of the four interventions that were not depression-specific had any depression-related 325 

motivational element even though people experiencing depression were a subgroup in the 326 

studies. 327 

 328 
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Three of the four non-depression specific studies were reporting the UK’s Physical Activity 329 

Referral Schemes (PARSs) (28,29,33). The PARS studies included in the review incorporated 330 

a motivational component in their interventions, albeit not depression-specific. One of those 331 

studies (29) explored mediating variables, including: perceptions of autonomy support, the 332 

degree to which an individual feels competent, relatedness, and autonomy needs satisfaction, 333 

intention to be active, and motivational regulations for PA. 334 

 335 

Various types of physical activity and exercise were used in the studies. None of the studies 336 

discussed the effect of intensity on uptake, although in at least one case it might be argued 337 

that the intervention's intensity could affect it (31). 338 

Out of the six interventions delivered specifically for individuals with depression, four were 339 

successful in increasing uptake of PA (24–26,31) whereas two were unsuccessful (27,32). 340 

The four unmodified interventions were not successful.   341 

(3) Theories on which these modifications have been made:  342 

Table 2 delineates the theories, which reflect modifications for individuals with MMD. 343 

Researchers rarely offered theoretical explanations for the mechanisms through which the 344 

interventions were hypothesised to work although in some cases it could be discerned.  345 

 346 

INSERT TABLE 2 HERE 347 

 348 

(4) Barriers and enablers to the uptake of PA in people with MMD:  349 

The review revealed a number of barriers to the uptake of PA. There was evidence that 350 

interventions which were successful in increasing the uptake of PA to patients with other 351 

conditions, such as those following orthopaedic surgery, were far less successful where those 352 

patients also had depression (30). Lack of sufficient training for healthcare professionals in 353 

encouraging sedentary and depressed individuals to become physically active emerged as an 354 

important barrier (27) (33). Even if such training was offered, heavy workload (32), the 355 

service’s performance targets (28), or qualification requirements (28), would take the priority. 356 

Staff turnover and absences presented additional barriers to the delivery of an intervention 357 

(32).  358 
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 359 

Overall, engagement of practitioners in delivering the interventions proved difficult (32). This 360 

lack of engagement could also be attributed to some practitioners’ scepticism about the role 361 

of PA as an adjunct treatment for depression (32) (34). It could also be associated with the 362 

individuals’ preference for psychological treatments (32). Furthermore, healthcare-grounded 363 

interventions faced additional challenges such as lack of appropriate infrastructure (34).  364 

Working with individuals from ethnic minorities who do not speak English with sufficient 365 

fluency was reported as a barrier to their engagement (26) (34). 366 

  367 

A number of interventions, which employed a motivational component, reported poor 368 

treatment fidelity (28,29,32).  369 

 370 

Individual-related barriers included difficulties in accessing services (33), financial constraints 371 

(33), lack of time (29,33), the nature of the condition (32), and cold and wet weather (24).  372 

 373 

Design elements of the interventions, such as the lack of measurable goals were also 374 

identified as barriers (29). In one study the computer interface used to deliver the intervention 375 

was perceived as insufficiently engaging (25). In another study the intervention booklets were 376 

reported to be potentially overwhelming for the patients and perceived as physically too heavy 377 

to be carried by the practitioners (32).  378 

 379 

Enablers to the uptake of PA amongst individuals with MMD included: the calming effects of 380 

PA (24); participants’ satisfaction with interventions components such as the use of a diary to 381 

monitor adherence and progress (32); the use of pedometers (25); the presence of a gym 382 

instructor  (31), and increased confidence in using gym equipment and in exercising safely 383 

(29).  384 

 385 

Walking was found to be the preferred form of PA amongst some study participants e.g. (24); 386 

other favoured activities included exercising in the gym and gardening (32). In general, group-387 

based PA was preferred (31). For a full list of barriers and enablers identified in the studies 388 
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see Appendix 1 (Table 3).  389 

 390 

B) Consultation 391 

The results of the literature review were discussed with the stakeholder groups. Much focus 392 

was given to the barriers to PA that feature strongly for those with MMD. Here we found it 393 

useful to distinguish motivation from volition.  394 

 395 

Motivation and volition  396 

Gollwitzer makes a distinction between goal intention and implementation intention and 397 

explains that adopting behaviour has at least two distinct phases (35,36). Goal intention is the 398 

initial phase and is also termed motivational; during this phase the individual weighs up the 399 

costs and benefits of the proposed action.  The second implementation phase is termed 400 

volitional; during this phase the individual develops the strategies and plans to implement the 401 

proposed action.  Those suffering from depression demonstrate changes in executive brain 402 

functions (37), which impair their motivational and volitional capacities (38,39).  403 

 404 

Those with milder and moderate forms of depression are likely to suffer from volitional deficits 405 

(40); they are likely to develop intentions, e.g. to engage in various activities, but are likely to 406 

show deficits in their planning abilities and execution (40). Even where those with MMD are 407 

convinced that PA is worthwhile for them, they may not feel it is a possibility. This might be 408 

because they have an enhanced sense of the barriers, what might be called the “yes-but” 409 

problem, or it might be because their condition inhibits their ability to create a plan of action of 410 

the time required to start PA. 411 

 412 

Because hopelessness escalates with severity of depression, those with more severe forms 413 

of depression are likely to show more motivational deficits; they are unlikely to develop new 414 

intentions (40–42).  Expectations that the behaviour will result in a desired outcome (outcome 415 

expectations), and the belief that one can perform the behaviour (self-efficacy), are therefore 416 

likely to be low amongst those suffering from depression, making them less likely to develop 417 
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intentions to set and achieve health behaviour goals (39).  The findings from our consultation 418 

exercise revealed similar results. 419 

 420 

Motivation 421 

 422 

Motivation to act may be intrinsic, led by internally rewarding ends-in-themselves, or extrinsic, 423 

led by external rewards (43–46), or a means-to-an-end. Intrinsic motivation is associated with 424 

individuals' tendencies to be interested in and engage with the world, and to develop their 425 

skills and knowledge even in the absence of external rewards (47). 426 

 427 

Whether an action is seen as worthwhile is largely a product of the individual’s perception of 428 

risks and benefits, be they intrinsic or extrinsic. Stakeholders felt that MMD can distort this 429 

perception, making the risks greater, the benefits smaller. This led to the general point, 430 

repeated throughout the discussion, that interventions which work to increase PA in the 431 

general population were unlikely to work unless they included elements addressing MMD 432 

itself. For example, the person with MMD might acknowledge that PA is worthwhile for most 433 

people but not them, for example because they cannot imagine themselves as anything other 434 

than depressed.  435 

 436 

Moving on to points that apply in relation to PA for all people, there was a discussion of the 437 

reasons that people might find PA worthwhile; in some cases it might be the sociability of the 438 

activity, the possibility of finding networks, whilst others might prefer lone activity. And clearly, 439 

there would be preferences in terms of types of activity. In terms of sociability, attractiveness 440 

and enjoying an external environment, walking emerged as a favoured type of PA. Unlike 441 

other treatments for MMD, PA is well-suited for offering intrinsic as well as extrinsic 442 

motivation, as the discussion in the group showed. This might lie behind its effectiveness as a 443 

treatment and can be used to advantage in developing PA as a treatment and in order to 444 

encourage its uptake. PA itself can become motivating. Here an interesting question was 445 

whether non-physical activity rather than PA, such as social meetings with peers, would have 446 

less success in improving MMD. 447 
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 448 

Affordability and accessibility were thought to be an issue for people in deprived communities 449 

such that interventions might improve the health of the financially better off more than the 450 

financially worse off; a problem sometimes termed intervention-generated inequality. Indeed,  451 

city-level approaches to increasing PA levels tend to be more effective amongst those who 452 

are already active or have showed an interest in being active. Encouraging the uptake of PA 453 

amongst sedentary individuals, particularly in deprived areas, is always a challenge to Public 454 

Health (48). 455 

 456 

Participants suggested that MMD often came in cycles and that initiatives would be unlikely to 457 

succeed when people were at their lowest point in the cycle; as such, initial failures to 458 

encourage PA should not prevent further attempts. Again, this also suggested the importance 459 

of treating MMD using other treatment methods alongside the PA.  460 

 461 

Volition 462 

Participants felt that MMD could interfere with volition such that even if they were persuaded 463 

that taking up PA was worthwhile, their ability to execute the plan to do so could be impaired. 464 

Barriers here would be largely internal, emphasising again the need to treat MMD within the 465 

PA program. In addition, the promotion of small amounts of activity, such as three-minute 466 

walks, might be more effective; or the promotion of activity through indirect means, such as 467 

short but frequent health appointments. 468 

 469 

Discussion 470 

This scoping review had five objectives, four of which have now been addressed. The fifth 471 

aim was to develop an initial conceptual model of how interventions might work in increasing 472 

an uptake of PA amongst those with MMD. Given the limited evidence found in the review, 473 

the model should be viewed as of the ‘how-possibly’ rather than ‘how-actually’ type (49); in 474 

other words, a model of how the various interventions might work rather than how they are 475 

known to work. 476 

 477 
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Stage 7: The development of a conceptual model 478 

The findings from this scoping study illustrate that both motivational and volitional deficits as 479 

well as social and environmental factors may impede an uptake of PA amongst those with 480 

depression. One way of modelling this uses Coleman's model (or "Coleman's Boat") as a 481 

framework; this explicitly takes account of the social context in social change (such as 482 

behaviour change), as well as paying attention to the specific nature of the individual (50–52).  483 

 484 

INSERT FIGURE 2: COLEMAN'S BOAT HERE 485 

 486 

Coleman's purpose with the model was to show how social change occurs at micro and 487 

macro level, where micro level is usually taken to be that of the social individual or agent, and 488 

macro level, that of groups such as institutions. Hence, Node A represents a social fact at 489 

macro level; node B represents a fact at micro level concerning the "desires, goals, values, 490 

preferences, motives, emotions, habits […], routines, scripts, heuristics, cognitive schema, 491 

and identities […] of the individual agent” [(51) p.6]. Nodes C and D represent the micro and 492 

macro levels (respectively) after the change has occurred. The lines between A and B (line 1) 493 

and C and D (line 3) represent the link between the macro and micro level; this is usually two 494 

way with, for example, the macro structures affecting how individuals at the micro level think 495 

and decide and vice versa. Line 2 represents the change at micro level, typically the 496 

behaviour of individuals; line 4 represents the change at macro level, for example, as one 497 

structure is either reinforced or modified.  Change at the macro level is usually or always 498 

mediated via individual behaviour, hence line 4 is a dotted rather than unbroken line. 499 

 500 

For our purposes, then, node A can be conceptualised as the population with MMD and their 501 

social situation including an intervention delivered by, for example, those diagnosed with the 502 

condition by their general practitioners. At node B, those with MMD are conceptualised as 503 

individuals having inter alia impaired ability to engage in PA over and above those individuals 504 

in the general population. The intervention that is delivered aims to reduce or overcome this 505 

deficit. If the intervention is successful, then changes occur at micro and macro level (lines 2 506 

and 4) resulting in individuals motivated to do PA (node C) and, more widely, an increase in 507 
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PA in the population with MMD (node D). In the light of the wider insights of the scoping 508 

review, the individual level (B) MMD would be conceptualised as individuals with motivational 509 

and volitional deficits to overcome, such as the weakened ability to plan action. Furthermore, 510 

the macro-micro level relationship between nodes A and B would include the effect they might 511 

have on each other; for example, an individual who becomes motivated to take up PA may 512 

live in a cultural environment (macro level fact), where some or even most of such activity is 513 

not seen as culturally acceptable. Hence, motivational-based interventions might be least 514 

successful in the communities where it is most needed, particularly economically deprived 515 

communities where levels of MMD are higher (53,54).  516 

 517 

At the micro level, one implication is that it would be worthwhile to combine interventions to 518 

increase an uptake of PA amongst those with depression with psychological treatments for 519 

MMD such that the approaches complement each other; an example might be a course of 520 

CBT, combined with a series of exercise classes or a walking group. One study that 521 

employed one of these approaches (CBT) was successful in both increasing uptake of PA 522 

and alleviating depression symptoms (26). 523 

 524 

Volitionally, interventions may also be able to increase PA in those with MMD through indirect 525 

means; for example, frequent short therapy sessions (micro level) may be better than long 526 

infrequent sessions because they require more physical activity from the patient (55). 527 

Furthermore, a 2013 Cochrane Review identified that more frequent sessions have a larger 528 

effect on mood (55).  529 

 530 

Individuals’ intentions to be active can also be enhanced or impeded by the social context of 531 

interventions. The findings from our consultation exercises highlighted the importance of 532 

social relations in the formation of intention to be active. This finding is consistent with 533 

previous studies on PA attrition rates (56), indicating that, amongst other factors, social 534 

support from family and families’ attitudes towards PA had a significant effect on participation 535 

in PA (57). Amongst reviewed studies, some commentaries emphasised the importance of 536 

the social environment for PA [Crone et al., 2004]. Only one study, however, attempted to 537 
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evaluate the effects of significant others’ support on individuals’ willingness to take up 538 

exercise on prescription (58). In our model, the social context’s effect on PA uptake 539 

represents a macro-level fact affecting a micro-level change (the individual’s ability to uptake 540 

PA).  541 

 542 

The social context and its effect on volitional deficits may have been a factor in a study that 543 

was apparently focusing only on motivational deficit (31). This was where a group instructor 544 

would help overcome volitional deficits, by instructing and supervising gym sessions. Other 545 

studies also report that the characteristics of group-based physical activity, such as bonding 546 

between group members, can evoke a sense of obligation and unwillingness to let others 547 

down by not showing for the PA (59).  548 

 549 

Whilst supervised PA can overcome volitional issues there is a problem of dependence. In a 550 

study exploring adherence to PA post-supervised interventions for individuals with first-551 

episode psychosis (FEP), adherence to unsupervised exercise was low (60). It might be that 552 

supervised PA programmes lead to a certain level of dependency on exercise professionals 553 

for support. Also, low adherence to exercise post-intervention might result from interventions 554 

which fail to increase self-efficacy sufficient for physical activity maintenance (PAM) (61). This 555 

highlights the importance of peer-group support or volunteers’ engagement in intervention to 556 

increase PA levels to ensure their long-term sustainability.  557 

 558 

Nodes A and B on the model draw attention to the physical as well as the social environment. 559 

The findings from our consultation exercises and empirical evidence from behavioural 560 

economics highlight the importance of the environment in the choices we make (so-called 561 

nudge theory) (62). For example, the results from our study confirm the importance of 562 

geographical proximity of sport facilities or parks for both the uptake and maintenance of PA 563 

(63) (64). Although as Walking for Health (59) illustrates, the physical proximity of physical 564 

activity location may become less of an issue once the relationships between PA group 565 

members are established.  566 

 567 
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Our study participants indicated the importance of cost and convenience in facilitating an 568 

uptake of PA. This finding is similar to findings from previous studies, indicating that 569 

unaffordable facilities are the key barrier to PA amongst ethnic minority groups (65), and 570 

difficulties in engaging individuals in PA who live in deprived areas (66). Issues such as 571 

unavailable childcare, personal safety and cultural inappropriateness of activities, were 572 

identified in previous studies as barriers to PA (65).  573 

 574 

This model, then, would encourage the development of interventions which take in the 575 

motivational and volitional picture of action, combined with a complex view of the relationship 576 

between micro and macro environments. Individuals will vary widely, both in the balance of 577 

their own motivational and volitional attitudes to PA and in such matters as their socio-cultural 578 

environment. An individualised plan might work best (38) but if not possible, at least an 579 

awareness of the need to cover a variety of factors should help practitioners to develop more 580 

effective interventions.  581 

 582 

Point D is the successful uptake of PA in a group of people with MMD exposed to the 583 

intervention at AB. It is not simply the addition of numbers of individuals at point C, those who 584 

have decided, or are inclined, to take up PA. This is because of feedback loops both here and 585 

at other points in the model. For example, the stability of the individuals’ intentional states 586 

regarding PA may be undermined by the macro environment through, say, physical or social 587 

barriers. Alternatively, the feedback may be positive as when the sociability of the activity is 588 

an important part of its appeal. Another positive feedback may rest in the type of PA; a 589 

combination of resistance and mixed training were found to be more effective than aerobic 590 

exercise [43]. This suggests the importance of selecting the most appropriate types of PA for 591 

those with MMD. Our study identifies walking and for some, gym-based activities and 592 

gardening as preferable forms of PA.  593 
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Coleman's model: Coleman's model can be, and has been here, used to represent a 594 

mechanism of change. Broadly, it shows how the intervention can be represented as micro 595 

and macro facts and/or factors that change the structure of individuals' motivation and 596 

volition, as well as physical and social environments, causing behaviour change which can be 597 

maintained to the level of a social change. It is intended to be a simple picture, bringing out 598 

the chief shortfalls of current interventions. The model might be used in tandem with the 599 

health psychology model, Health Action Process Model (HAPA), as the latter includes 600 

constructs, such as self-efficacy, which will be of use in constructing and evaluating complex 601 

interventions (38, 39). In this study we used exclusively the Coleman model since it is strong 602 

in enabling the picturing of the various ways or mechanisms by which an intervention can 603 

work or not. Furthermore, it allows us to take into account the social and environmental 604 

factors which may affect an uptake of physical activity.  605 

 606 

Strengths and limitations: The validity of this study was achieved by: i) providing the details of 607 

the study process, including study selection, data extraction and data analysis; ii) ensuring 608 

that exclusion and inclusion criteria were applied independently by two researchers; and iii) 609 

involving the involvement of individuals with experience of depressionthroughout the study. 610 

One limitation of the review is that the quality of intervention design and evaluation was not 611 

formally assessed.  This is appropriate for the objectives of a scoping review. Having 612 

established the extent and potential value of the included literature it would now be beneficial 613 

to further assess the quality of included studies within a formal systematic review process. 614 

 615 

Implications for policy and practice: This study builds upon the developing body of knowledge 616 

in relation to an uptake of PA and MMD. Although the review could not settle the question of 617 

which approaches and interventions are effective in increasing an uptake of PA amongst 618 

individuals experiencing MMD, it has enabled the development of an explanatory model that 619 

can inform practice, policy and research. For practice and policy, this is mainly through 620 

highlighting the need to consider a broad range of mechanisms through which interventions 621 

work or fail to work in increasing an uptake of PA in those with MMD and whether different 622 

approaches may be effective for different subgroups of individuals with MMD.  623 

 624 
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Research implications: The model presented is of a how-possibly type, a framework of a 625 

hypothetical mechanism by which interventions would lead to changes in behaviour regarding 626 

uptake of PA. Researchers, particularly those of realist bent, would test this model looking at, 627 

for example, how the intervention at macro level is perceived at micro level, and whether the 628 

hoped-for changes in motivation and volition are actually seen. The need to look at volition is 629 

a clear implication of the model. In this way, the model would be developed from "as-if" to "as-630 

actually", that is, as shown by evidence.  631 

 632 

This model could be developed for different contexts, such as environmental, social or ethnic 633 

groups. It was noticeable that the studies reviewed had little focus on socio-demographic 634 

factors and other sub-categories; these were collected inconsistently. Two studies listed sub-635 

categories which were collected, without providing further details; seven studies reported the 636 

sub-categories to describe the baseline characteristics of participants. However, only two 637 

studies explored how the sub-categories could have affected the results (26,30). In one study 638 

those who continued to participate in the intervention were younger than those who dropped 639 

out (30). In the other study those who provided follow-up data at 12 months had higher 640 

incomes (26). [See Appendix 2 - Table 4 - Modifiers of Change]. As such, the proposed 641 

modified research would evaluate programs across a wider range of outcomes than whether 642 

they succeeded in increasing an uptake of PA, instead taking in such matters as how they 643 

worked, through what mechanisms, and for whom – this is, of course, a broadly realist 644 

approach, which would seem appropriate in this complex area. One suggestion from the 645 

consultation group of those with the condition is noteworthy for both future research and 646 

practice; this is the cyclical nature of the condition.  This adds to the complexity, of course, but 647 

it also provides opportunity if this cycle is included in considering not just what type of 648 

interventions are effective and with whom, but also when.  This is something which to our 649 

knowledge has not been noted in previous studies. 650 
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Conclusions 651 

Given the strength of evidence favouring PA as a treatment for MMD, the need for equally 652 

strong evidence for delivering this treatment is urgently needed by practitioners and 653 

commissioners. At present, there is a shortfall in evidence. This study suggests, however, that 654 

attendance to the volitional as well as motivational deficits in MMD would be worthwhile in any 655 

programmes to increase PA in that population. Similarly, the environmental and social 656 

contexts of interventions also need attention.  657 
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Table 1A: Study; Country Study type; Setting; Conditions; Diagnosis tool; Number of participants; Age; and Sex. 

 

Author Country Study 
type 

Setting Conditions (%) 
Provided, whenever 
available, if an 
interventions was 
delivered to a mixed 

clinical group 

Diagnosis tool Number of participants Age Sex 

 

Forsyth et 
al., 2009  

Australia Pilot 
(feasibilit
y) RCT 

 

Primary Care a) Depression (51%) 

b) Anxiety (19%)  

c) Mixed anxiety-

depression disorder 
(30%) 
 

Participants' mean BMI 
= 29.7 kg/m2 

The Depression 
Anxiety Stress 
Scale 

DASS-21 

 

At baseline = 25; but only 18 patients 
completed an initial assessment  

At week 12 = 5  

 

 

Age range: 19-
73 

At baseline:  
Male = 9  
Female = 16 

Mailey et al., 

2010 

 

USA Pilot RCT 

 

Community 

and 
University-
based 
Healthcare 
Services 

a) Depression  

b) Anxiety 

The Beck's 

Depression 
Inventory (BDI) 

Intervention arm  
At baseline = 26 
At week 10 = 23 

Control arm  
At baseline = 25 
At week 10 = 24 

At baseline:  

Intervention & 
Control Arms 

= 25 yr (18-52 
yr) 

At baseline: 

The sample 
(in both study 
arms) was 
primary 
female 
(68.1%) 

Oeland et 
al., 2010 

Denmark  

 

RCT 

 

Primary Care a) Mild-to-moderate 
depression (MMD) 

b) MMD recurrent 

c) Anxiety 

 

The Hamilton 
Depression 
Rating Scale 
(HAM-D) 

 

Intervention Arm 

At baseline: 
Total number of Pts = 27 
[MMD (60%); MMD recurrent (18%); Anxiety 
(23%)] 

At week 32: 

Total number of Pts = 13 [condition-
specific information - not provided] 

At baseline: 

Intervention 
arm = 36 yr 
(18-52)  

Control arm = 
40 yr (20-67) 

 

At baseline: 

Intervention 
arm = 85/15 

Control arm =  
67/33 
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Control Arm 

Total number of Pts: 21  
[MMD (43%); MMD recurrent (38%); Anxiety 
(20%)] 

At week 32: 
Total number of Pts = 15 [condition-
specific information - not provided] 
 

 

Pentecost et 
al., 2015 

UK  

 

Pilot RCT 

 

Primary Care: 
Improved  

Access to 
Psychological 
Therapies 
(IAPT) 
Services  

a) Mild Depression  

b) Moderate 

Depression  

c) Severe Depression 

 

The Clinical 
Interview 

Schedule - 
Revised (CIS-R) 
& the Patient 
Health 
Questionnaire-
9 (PHQ-9) 

 

 

Intervention 1 arm  

At baseline: 

(Behavioural activation plus physical 
activity promotion) 
Mild depression = 6 (20%) 
Moderate depression = 16 (53.3%) 
Severe depression = 8 (26.7%) 

At week 16:  
Mild depression = 4 (13.3) 
Moderate depression = 16 (53.3%) 
Severe depression = 10 (33.3%) 

 
Intervention 2 arm   
(Behavioural activation) 
At baseline:  
Mild depression = 2 (9.1%) 
Moderate depression = 2 (9.1%) 
Severe depression = 1 (4.5%) 

 
At week 16: 
Mild depression = 1 (4.8%) 
Moderate depression = 4 (19%) 
Severe depression = 3 (14.3%) 

 

At baseline: 

Intervention 1 

arm  
18-30 yr, n  = 6  
31+ yr, n = 24 

 

Intervention 2 
arm   
18-30 yr, n (%) 

= 6  
31+ yr, n = 24 

 

 

At baseline: 

Intervention 1 

arm  
Male = 18 
Female = 20 

 

Intervention 2 
arm   
Male = 13 

Female = 17 

 

 

Piette et al., 
2011 

USA  RCT 

 

Various, a 
community-
university-
and VA 

Comorbid moderate 
depression (Beck 
Depression Inventory 

The Beck's 
Depression 
Inventory (BDI) 

Intervention arm  
At baseline = 172 
At 12 months = 145 

At baseline: 

Patients' mean 
age was 56 yr 

At baseline: 
Male = 49%  
Female = 51%  
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healthcare 
system 

scores ≥ 14) & diabetes 
Control arm  
At baseline = 167 
At 12 months  = 146 
 

Suija et al., 
2009 

Estonia  

 

RCT 

 

Primary Care Mild-to-moderate 
depression (MMD) 

The Composite 
International 
Diagnostic 
Interview (CIDI) 

Intervention arm (patients with 
depression) 

At baseline = 48 randomised; 16 agreed to 
participate in the study 

At week 24 = 4 

Control arm (non-depressed patients) 

At baseline = 58 randomised; 5 agreed to 
participate in the study 

At week 24 = 5 

 

At baseline: 
18-29 yr, n = 7 
40-59 yr, n = 5 
≥60 yr, n = 1 

At baseline:  
Male = 1 
Female = 15 

 

Crone et al., 
2009 

 

UK Quasi-
experime
ntal 

 

Primary Care  Mental health group 
(4.6% of all study 
participants); this 
included:  

a) Depression (61%) 

b) Anxiety/loss of 
confidence (26%)  

c) Stress/tension (13%) 

Physical health: 

Cardio-vascular 
disease, overweight,  
obesity, diabetes, 
musculoskeletal 

health, 
unfit/sedentary, or 
other  

No information 
given 

At baseline: 
Mental health = 134 
Physical health = 2,500 
At 12 week or programme  
completion: 
Mental health = 29 
Physical health = 935 

 

At baseline: 

Mental health 
group: 

42 ± 14 yr 

Physical health 
group: 

51 ± 14 yr 

 

At baseline: 
Male = 36%  
Female = 64%  
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Duda et al., 
2014 

UK  RCT 

 

Primary Care  Mental health group:  

a) Probable (Mild) 
Depression** (18.9%) 

b) Probable anxiety** 

(34.8%) 

Comorbidities: 

Two or more factors for 
coronary heart disease 
(CHD), overweight, 
obesity, other long 
term conditions (LTCs), 

asthma, bronchitis, 
diabetes, those for 
whom regular PA may 
prevent the onset of 
osteoporosis, those 
with borderline 
hypertension.  

The Hospital 
Anxiety and 
Depression 
Scale (HADS) 

 

Total No of participants:  

347 (a sample of 494 participants was 
required to detect a difference in mean PA 
time across the intervention and control 

arms) 

Intervention arm  
At baseline = 184 
At 6-month follow up = 82  

Control arm  
At baseline = 163 
At week  = 92 

At baseline:  

Intervention 
arm  

<30 yr, n = 19 

30-49 yr, n = 76 

50-64 yr, n = 64 

≥65 yr, n = 25 

Control arm  

<30 yr, n = 11 

30-49 yr, n = 77 

50-64 yr, n = 50 

≥65 yr, n = 25 

 At baseline: 

Intervention 
arm  

Male = 45 

(24.5%) 

Female = 139 
(75.5 %)  

 

Control arm  

Male = 49 
(30.1%) 

Female = 114 
(69.9%) 

 

Littlecott et 
al., 2014  

 

UK RCT 

 

Primary Care  Mental health (4%): 

a) Depression 

b) Anxiety 

Physical health: 

a) CHD risk factors  

Both: Comorbid mental 

health and physical 
health  

The Hospital 
Anxiety and 
Depression 
Scale (HADS) 

 

At baseline, 1080 participants were 
randomised to each trial arm 

Intervention arm  
At 12 months:  
Mental health =19  
CHD risk = 362 

 
Control arm 
At 12 months: 
Mental health = 13  
CHD risk = 339  

   

At baseline:  

16-44 yr, n= 
191 

45-59 yr, n= 
303 

≥60 yr, n 386 

Condition-
specific age 
data is not 
provided 

At baseline:  

Male = 316  

Female = 590  

Condition-
specific sex 
data is not 

provided 

Pomp et al., 
2012 

Germany Quasi-
experime
ntal 

 

Orthopaedic 
rehabilitation 

Depression (10%) 

Other health 
conditions - no 
information available 

The Patient 
Health 
Questionnaire-
9 (PHQ-9) 

 

Intervention arm  
At baseline = 227 
At week 6 = 132 

Control arm  
At baseline = 279 

The authors 
state that the 
control and 
intervention 

arms did not 

The authors 
state that the 
control and 
intervention 

arms did not 
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At week 6 = 229 differ in terms 

of sex and age. 
No further 
details are 

provided.  

differ in terms 
of sex and 
age. No 
further 

details are 
provided. 
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Table 1B: Study; Types of PA; Intensity of PA; Duration of intervention; Modified for depression?; Motivational component?; PA assessment; Delivery mode; 

and Outcome.  

Study Types of PA Intensity of PA Duration 
of 
interven
tion 

Modified for 
depression? 

Motivational component PA assessed 
and 
assessment 
method 

Delivery mode Outcome  

(re increasing an uptake of 
PA amongst those with 
depression*) 

 

Forsyth 
et al., 
2009  

Various e.g. 
waking;  

Some 
participants 
were 
referred to 

leisure 
facilities. 

Information 
unavailable  

12 weeks  Yes 

 

 

Yes: Motivational 
Interviewing (MI) 

Yes 
An indirect 
measure:  
muscular 
endurance 
and aerobic 

fitness tests 

MC: 

Face-to-face 

PAC:  

Mainly unsupervised 

Successful: 

The intervention was 
successful in increasing the 
participants’ muscular 
endurance and aerobic 
fitness.  

Mailey 
et al., 
2010 

 

Various e.g. 
walking 

The participants 
were asked to fill 
in an activity log 

to report on the 
perceived 
intensity of PA  

10 weeks  Yes 

 

Yes: Social Cognitive 
Theory (SCT) 

Four modules with 

components addressing 
barriers to the uptake and 
maintenance of PA.  

Module 1. Getting Started: 
covered the benefits of 
exercise;  

Module 2. Planning for 

Success: introduced self-
efficacy, outcome 
expectations and goal 
setting;  

Module 3. Beating the 
Odds: looked at barriers 

to PA and the ways of 
overcoming them;  

Yes 
An objective 
assessment: 

Pedometer 

Plus a 
subjective, 
self-reported, 
measure:  

An activity log 
for 

monitoring:  
a) PA type 

Perceived 
exertion 
during PA 

MC: 

Internet-based plus two monthly 
meetings with PA counsellors  

PAC:  

Unsupervised 

 

 

Successful: 

The intervention showed 
statistically significant 

improvement in both, the 
control and intervention 
conditions. However, the 
exercise self-efficacy 
declined over the duration 
of the intervention, but 
more so in the control than 

intervention condition.   



 

 

39 

39 

Module 4. Sticking with it: 
provided guidance on 
maintenance.  

Oeland 
et al., 
2010 

Supervised 
sessions: 

1) Aerobic 
training of 
cardiorespir
atory 
functioning  

2) Weight 
lifting: 5 
basic 
exercises for 
leg, chest, 
abdomen, 
and lower 

and upper 
back 
muscles. 

Home-based 
physical 
activity 

1) High intensity 
aerobic exercises: 
65%-75% of 
maximum 
aerobic capacity 

2) Intensity: 10 
RM (repetition 

max)  

3) Home-based 
physical activity - 
intensity not 
provided 

Supervised 
sessions: 2 x 

week 

Home-based PA: 
1 x week 

20 weeks  Yes No 

 

Yes 
A subjective, 
self-reported, 
measure of 
PA: 

The 
International 

Physical 
Activity 
Questionnaire 
short version  

Plus an 
indirect 
measure of 

PA: VO2  

MC:  

N/A 

PAC:  

Face-to-face 

A structured and supervised group 
PA programme 

Plus one unsupervised PA session 

per week 

 

Successful but low 
uptake:  

The interventions showed 
significant improvements in 
levels of PA as measured by 
VO2 but the uptake of the 
intervention was low. 

 

Penteco
st et al., 
2015 

Various, e.g. 
walking, 
gardening, 
dancing, 
swimming, 
gym-based 

PA 

Intensity of 
aerobic exercise 
& strength 
training was 
measured 

Plus a subjective, 

measure: self-
reported intensity 
of PA 

1) Sedentary, 2) 
light PA 

3) Moderate PA, 
4) vigorous, 5) 

16-20 
weeks  

Yes 

 

 

Yes 

The participants were 
randomly allocated to 
Behavioural Activation 
(BA) or Behavioural 
Activation plus physical 

activity promotion 
(BAcPAc) intervention 
arm.   

 

 

   

Yes 
An objective 
assessment: 
Pedometer   

Plus a 
subjective, 

measure: self-
reported 
intensity of 
PA: ‘light’, 
‘moderate’ or 
‘vigorous’, 
recorded in  a 

diary 

MC: 

Face-to-face, over the telephone or 
the combination of both 

An initial assessment, plus up to 12 
support sessions with PWPs.  

Plus a written self-help booklet 

based on BA protocol.  

PAC:  

Unsupervised 

 

Unsuccessful: 

The engagement of IAPT 
practitioners and hence, 
participant recruitment, 
proved challenging.  
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moderate and 
vigorous  

Piette et 

al., 2011 

Walking  Information 

unavailable  

 

  

12 

months 
in total:   

12 weeks 
weekly 
sessions 
plus 
nine 

monthly 
booster 
sessions 

Yes 

 

Yes: Cognitive 

Behavioural Therapy 
(CBT)  

Yes 

An objective 
assessment: 
Pedometer 

 

 

MC: 

Over the telephone or face-to-face 

PAC: 

Unsupervised 

 

Successful: 

The intervention was 
successful in increasing an 
uptake of PA.  

Suija et 
al., 2009 

Nordic 
Walking 

 

 

Information 
unavailable 

24 weeks  

 

Yes 

 

No  

 

 

Yes 
A subjective, 
self-reported, 

measure: PA 
diaries 

Plus the 
physical 
fitness 
assessment: 2 
km walking 

test 

MC:  

N/A 

PAC:  

Unsupervised 

 

 

 

Unsuccessful: 

No improvements in an 
uptake and levels of PA; 

only 4 depressed 
participants completed the 
intervention. 

 

 

Crone et 
al., 2009 

 

Gym-based 
PA 

Information 
unavailable  

8-12 
weeks 

No No  Yes 
The 

researchers 
monitored the 
number of PA 
sessions 
attended by 
the 
participants: 

Attenders 
(<80% 
attendance) 

Pre-entering the PA programme:  

Face-to-face referral by a healthcare 

professional (general practitioners, 
GP; practice nurse; physiotherapist; 
or other: dietitians, psychiatrists, 
nurse specialists, cardiac nurses, 
health visitors, smoking cessation 
officers, healthy lifestyle 
coordinators), to a local leisure 

centre  

 

Unsuccessful:  

Embedded within PARS; 

the study compared 
outcomes of uptake, 
attendance and completion 
of the programme between 
patients in two groups 
(Group 1: Mental Health; 
Group 2: Physical Health). 
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Completers 
(≥80% 
attendance)  

 

 

MC: 

N/A 

 

PAC: 

One-to-one consultations with an 
exercise professional 

 

Referrals with a mental 
health condition had poorer 
attendance and completion 
rates that those referred 

with a physical health 
condition. 

Duda et 
al., 2014 

Outdoors 
(e.g. 
walking) 

plus Gym-
based PA 

Time spent in 
moderate or 
vigorous PA was 

recorded, 

 

8-12 
weeks 

No Yes: Self-Determination 
Theory (SDT) 

It compared two types of 

PARS, a standard 
provision and the SDT-
based.  

Yes 
A subjective, 
self-reported, 

measure:  

The 7-Day 
Physical 
Activity Recall 

 

Pre-entering the PA programme: 

Face-to-face  

Individuals enrolled by their GPs or 

practice nurse to an exercise 
referral scheme.   

MC: 

The initial consultation with SDT-
trained health and fitness advisors 
(HTA): 

Face-to-face 

An additional 2 brief interactions 
with HTA: 
Face-to-face or over the telephone 
The final consultation with HTA: 
Face-to-face 

PAC: 

One-to-one consultation with an 

exercise professional 

Unsuccessful in the sense 
that there was no difference 
in activity levels between 

the two arms of the study; 
as such the intervention 
made no difference over 
standard provision.  
However, it is worth noting 
that physical activity 
increased and depression 

improved in both arms.   

Littlecot
t et al., 
2014  

 

Gym-based 
PA 

 

The perceived 
intensity of PA 
was assessed 
(moderate 
intensity or 

greater intensity, 
where 'moderate' 

6-19 
weeks  

(intende
d 
duration 

16 

No Yes: the integrated Self-
Determination Theory 
(SDT), Self-Efficacy 
Theory (SET), and social 
support  

Yes 
A subjective, 
self-reported, 
measure:  

The General 

Practice 

Pre-entering the PA programme: 

Face-to-face referral by healthcare 
professional 

MC: 

The PARS MC component (based on 

Unsuccessful:  

There was some 
statistically significant 
improvement in levels of PA 
post-intervention but only 

in the coronary heart 



 

 

42 

42 

was defined as 
how participants 
feel when walking 
at a normal pace) 

 

weeks) Physical 
Activity 
Questionnaire 
(GPPAQ) 

SDT and SET):Information 
unavailable; reported elsewhere  

Support from family and friends. 

PAC: 

One-to-one consultation with an 
exercise professional; 

Supervised group-based activity 

disease (CHD) group.  
Adherence was poor 
amongst mental health 
patients.  

 

Pomp et 
al., 2012 

Various e.g. 
swimming, 
running,  

Self-reported; the 
perceived 
intensity of PA 

(i.e. moderate or 

strenuous)  

6 weeks No Yes: Self-Regulation  

The intervention included 
an encouragement to 

form 5 post-rehabilitation 
action plans (where and 
when), and to generate 
post-rehabilitation 
physical activity ideas 
(types of PA).  In addition, 
the intervention included 

the volitional strategy of 
action control.  

Yes 
A subjective, 
self-reported, 

measure:  

A modified 
version of the 
Godin 
Leisure-Time 
Exercise 
Questionnaire 

(GLTEQ), plus 
a PA diary 

 

 

MC: 

Computer-based 

PAC:  

Unsupervised 

Unsuccessful:  

A computer-based self-
regulation intervention to 

increase PA/engage in 
regular PA after discharge 
from the orthopaedic 
clinics, and the researchers 
were interested in whether 
or not depression limits the 
usefulness of this 

programme.  

Without modification for 
depression, the intervention 
did not work. 
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Table 2: Conceptual frameworks of interventions which included a psychological component.  

 

Approach/study Approach or Theory/theories on which 

the modification has been based  

Conceptual mechanisms of change Details of intervention and depression 

specific elements (if any).  

M
o
ti

v
a
ti

o
n

a
l 
In

te
rv

ie
w

in
g
 (
M

I)
 

(2
1
) 

The study employed Motivational 

Interviewing (MI) (38), and it used a goal-

based approach in identifying patient 

readiness to change for diet and physical 

activity behaviours (39).  

 

MI is a “client centred, directive method for 
enhancing intrinsic motivation to change by 

exploring and resolving ambivalence” (40) p. 25.  

MI comprises of two main components: (a) increasing 

an individual’s motivation to change behaviour; (b) 
increasing an individual’s commitment to change.  
MI draws explicitly and implicitly on a number of 

behaviour change conceptual frameworks (41).  

Goal setting is based on self-regulation theory and 

control theory. Goal theory, focuses on mechanisms, 

which make it possible for intention to be translated 

into action. The mechanisms to enhance one’s ability 
to perform behaviour are, amongst others, self-

monitoring or setting realistic goals (41).  

 

Consultations s with exercise professionals 

were underpinned by a motivational 

interviewing (MI) approach and included 

goal setting.  

The short-term goals developed by 

participants included homework activities, 

which were reviewed at the beginning of the 

subsequent consultation (42). The use of 

homework, including scheduling daily 

activities (‘therapeutic homework 
administration procedure’), was a 
depression-specific modification of the 

intervention.  

The use of homework has been recognised 

as effective in the treatment of mental 

illness (42) and planning daily activity can 

be as effective as Cognitive Behavioural 

Therapy (CBT) and other psychological 

treatments in alleviating depression 

symptoms. 

Treatment fidelity revealed, however, that 

these components of the interventions were 

not fully delivered.  
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In
te

rv
e
n

ti
o
n

 b
a
s
e
d
 o

n
 t

h
e
 p

ri
n

c
ip

le
s
 o

f 
S
C

T
 

(2
3
) 

Social-Cognitive Theory (SCT)  

 

SCT assumes that self-efficacy (confidence to 

perform a particular behaviour; perceptions about 

one’s own capabilities) is the key determinant of 
behaviour (43). Self-efficacy expectations are beliefs 

about one’s ability to perform behaviour irrespective 

of the external circumstances (43). Social influences 

and expectation of the outcomes of behaviour are 

other determinants of whether or not one will 

attempt to change (43).  

According to SCT self-efficacy can be enhanced by: (i) 

mastery experience - taking small steps which lead 

to mastering a skill; (ii) vicarious learning – learning 

occurs through observing others; (iii) verbal 

persuasion and believing that one’s have what is 
required to succeed; (iv) affective states – dealing 

with negative emptions through various 

techniques(43).  

 

It was a 10-week internet-based physical 

activity intervention and it included 4 

modules with components addressing 

barriers to the initiation and maintenance 

of physical activity. Specifically, Module 1 

Getting Started included information about 

the benefits of exercise; Module 2 Planning 

for Success introduced self-efficacy, 

outcome expectations and goal setting; 

Module 3 Beating the Odds looked at 

barriers to physical activity and looked at 

the ways of overcoming them; Module 4 

Sticking with It provided guidance on 

maintenance. 

B
e
h

a
v
io

u
ra

l 
a
c
ti

v
a
ti

o
n
 (
B

A
) 

(2
0
) 

Behavioural Activation (BA) (44) is 

grounded in learning theory and 

contextual functionalism.  

The study used two modifications: 

behavioural activation (BA) and 

behavioural activation plus physical 

activity promotion (BAcPAc).  

BA (44) is a development of activity scheduling, 

which is a CBT component. 

Two mechanisms of affecting change: 

1. Using avoided activities as a guide for activity 

scheduling (PA can be one of those activities). 

That is, scheduling daily activities consistently 

with avoided activities but consistent with 

one's valued direction.  

2. Functional analysis of cognitive processes, 

which lead to activity avoidance.  

The therapy focuses on the entire event and factors 

that may affect the occurrence of negative responses. 

Contextualisation explores what factors predict and 

maintain negative responses (45). A developmental 

formulation is established which explores how social 

context has affected a depressed individuals copying 

behaviour. Alternative approaches to creating one's 

responses is developed (45).  

BA activation has been proposed as a 

treatment for depression and as the basis 

for interventions to increase physical 

activity levels.  
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In
te

rv
e
n

ti
o
n

 
b
a
s
e
d
 

o
n
 

th
e
 

C
B

T
 

p
ri

n
c
ip

le
s
 

(1
9
) 

Cognitive Behavioural Therapy (CBT) 

CBT combines Cognitive Therapy (CT) (46) 

(47) (48) and Behaviour Therapy (BT) (49).  

The CBT programme comprised 12-weekly 

sessions followed by 9 monthly booster 

sessions.  

One could tackle a health-related behaviour by 

examining processes (hidden motivation and 

otherwise), which lie at the root of the problem. 

Changing self-referent negative thinking, which 

promotes low mood, may improve motivational and 

behavioural features.  

CBT enables individuals to develop better coping 

skills for dealing with negative self-referent thought, 

believes and attitudes, which, in turn, affect their 

feelings and behaviours (e.g. including PA). It 

comprises activity scheduling and cognitive 

challenges to negative thoughts, core beliefs and 

assumptions (45). 

 

At the outset, the aim of the CBT sessions 

was to address patients’ depressive 
symptoms; after five sessions, the nurses 

delivering the interventions initiated 

discussions about a walking programmes 

and links between depression and PA.  

A manual was used to provide step-by-step 

visual instructions to facilitate sessions; it 

included elements common in depression 

CBT manuals plus additional concepts 

related to diabetes self-care and PA. 

In
te

rv
e
n

ti
o
n

 
b
a
s
e
d
 

o
n
 

th
e
 

p
ri

n
c
ip

le
s
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f 
S
D

T
 

(1
5
) 

(1
6
) 

In
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ti
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b
a
s
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o
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th
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p
ri

n
c
ip

le
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o
f 

S
D

T
 

p
lu

s
 

a
n
 

M
I 

e
le

m
e
n
t 

 

(2
7
) 

Self-Determination Theory (SDT) 

Exercise Referral Schemes are based on 

multiple theories. The studies included in 

this review explored such concepts as 

Self-Efficacy and Self-Determination 

Theories, and their effects on PA 

behaviour.  

 

SDT focuses on both, the determinants and 

consequences of autonomous (e.g. personal values) 

and controls motives; it may promote more 

autonomous motivation, which has been found 

important in interventions for individuals with 

depression. It highlights the importance of feeling 

competent, in control and connected with others 

(27).  

It assumes that high levels of autonomous 

motivation are link to finding PA intrinsically 

enjoyable or, at least, connected to desired outcomes 

(27).  

 

Interventions based on SDT were not 

modified for individuals with depression.  

The researchers found that the intervention 

was effective in increasing physical activity 

levels in the cardiac group but not in the 

depression group. This suggests that 

unmodified interventions may be ineffective 

or less effective in depressed patients.  
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(2
4
) 

The study used the Strength and Energy 

Model (50) (51); implementation intention 

and planning, self-efficacy and action 

control (52) (53).  

 

The strength and energy model assumes that self-

regulation is a global energy that is utilised on self-

regulated activities in different areas of action. As a 

self-regulation is represented as a limited source, 

self-regulation in one area may lead to ego depletion, 

and a failure to self-regulate in the other areas. The 

regulation of depression symptoms may lead to 

reduction of self-regulation energy and difficulties in 

using self-regulation in the other areas, such as 

physically activity.  

 

The intervention itself was designed for 

orthopaedic patients. The researchers were 

interested in whether depression limits 

usefulness of this programme. They 

concluded that depression did modify the 

effectiveness of the programme. They 

concluded: "a self-regulation intervention, 

which is not tailored to the needs of the 

individuals suffering from depressive 

symptoms, might not be effective…" (24) p. 

7.  
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