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Abstract 23 

Background: Physical activity in adults with COPD is poor, but behaviour change 24 

interventions could help improve activity. This systematic review aims to examine 25 

behaviour change interventions to promote physical activity and health outcomes for 26 

adults with COPD.  27 

Methods: 28 

Eight databases were searched from inception until February 2022: Web of Science, 29 

CENTRAL, MEDLINE, EMBASE, APA PsychINFO, CINAHL, PROSPERO, 30 

Cochrane Airways Trials Register. Relevant studies were appraised to determine the 31 

impact of behaviour change interventions on physical activity outcomes. 32 

Interventions were mapped to Michie’s Theoretical Domains Framework (TDF) and a 33 

meta-analysis and narrative synthesis conducted.  The Cochrane risk of bias tool 34 

and the GRADE criteria evaluated bias and the quality and certainty of the evidence. 35 

Results: Twelve randomized controlled trials (RCTs) were included in the review (n= 36 

1211). The most frequently utilized behaviour change interventions included 37 

counselling, stepcount monitoring, social support and goal setting. The most 38 

commonly measured outcomes across studies were steps-per-day, physical activity 39 

levels, exercise capacity and quality of life. A meta-analysis of comparable studies 40 

demonstrated there was no difference in stepcount in favour of behaviour change 41 

interventions with respect to steps-per-day (SMD 0.16, 95% CI -0.03, 0.36; p=0.10). 42 

There was some evidence of short-term improvement in physical activity and quality 43 

of life, with behaviour change interventions related to goals, behaviour regulation and 44 

social influences. 45 



Conclusions: People with COPD may benefit from behaviour change interventions to 46 

increase physical activity and quality of life in the short-term. The overall certainty 47 

and quality of the evidence is low however.   48 

Keywords 49 

Chronic obstructive pulmonary disease, behaviour change techniques, physical 50 

activity, systematic review 51 

 52 

1. Introduction 53 

Chronic obstructive pulmonary disease (COPD) is a complex chronic disease that 54 

slowly develops and is often undiagnosed until relatively late in the disease 55 

trajectory. The World Health Organization (WHO), state approximately 65 million 56 

people globally currently live with moderate to severe COPD [1, 2]. COPD is a 57 

preventable and manageable heterogenous disease, defined by persistent, 58 

irreversible obstructive airflow limitation and characterized by recurrent 59 

exacerbations [3]. People with COPD are less active than people without COPD, 60 

with physical inactivity leading to higher morbidity and mortality rates, and poorer 61 

quality of life (QoL) [4, 5]. Troosters et al. [6] report an approximate decline of 450 62 

steps-per-day-per-year in this population, the cause of this decline being multi-63 

factorial. The World Health Assembly recommends inclusion of interventions by 64 

healthcare providers in primary care to reduce physical inactivity [7], however, the 65 

optimal approach to improve activity, and thus QoL in COPD, remains unknown.  66 

In order to elicit change in physical activity (PA), effective behaviour change 67 

strategies must form part of interventions [6, 8]. Michie et al.’s behaviour change 68 

taxonomy, theoretical domains framework and COM-B model of behaviour change 69 



are well-recognized in health literature and set out to contextualize an individual’s 70 

behaviour from the perspective of capability, opportunity and motivation [9, 10] . 71 

“Active ingredients” from the behaviour change taxonomy such as feedback, 72 

monitoring, reinforcement are considered to regulate, re-direct or alter behaviour [9, 73 

10]. Mapping interventions to the theoretical domains framework (TDF) , and 74 

subsequently to the COM-B model can provide a lens through which analysis of an 75 

individual’s key behavioural determinants can take place [11]. This model has been 76 

used successfully to support behaviour change in a number of chronic conditions, for 77 

example in PA and counselling in obesity [12, 13], timely symptom presentation in 78 

cancer [14] and behaviour change techniques in diabetes [15]. However, to date the 79 

COM-B behaviour change model has rarely been applied to PA and COPD and so 80 

the most effective behaviour change interventions for PA in COPD remain unclear.  81 

In one of the few studies to examine behaviours of people with COPD using the 82 

TDF, Wshah et al. [16] qualitatively explored and reported on the determinants of 83 

sedentary behaviour of 14 participants with COPD. When mapped to the TDF, 84 

participants’ sedentary behaviour was influenced by lack of knowledge, beliefs 85 

pertaining to capabilities, environment, resources and society. Some studies in 86 

COPD have reported tele-coaching, self-management and counselling as effective 87 

behaviour change mechanisms to increase PA [17, 18], however, sample sizes were 88 

small and attrition rates were high. It remains unclear, therefore, which are the most 89 

effective behaviour change interventions to improve engagement with PA in people 90 

with COPD. The aim of this systematic review therefore, was to evaluate behaviour 91 

change interventions which were aimed at improving PA and health related 92 

outcomes for adults with COPD. The objectives were to identify, analyze and 93 

synthesize available evidence exploring behaviour change interventions targeted at 94 



increasing PA and health-related outcomes delivered to people with COPD. 95 

Interventions were subsequently mapped against Michie et al.’s theoretical domains 96 

framework [11].  97 

 98 

2. Materials and Methods 99 

This review adheres to the Preferred Reporting Items for Systematic Reviews and 100 

Meta-Analyses (PRISMA) 2020 guidelines [19]. The review was registered at 101 

PROSPERO (CRD42021264965) on the 29th June 2021. The protocol was reported 102 

in line with the PRISMA-P guidelines and the full protocol for this review has been 103 

published [20]: https://doi.org/10.12688/hrbopenres.13399.2 104 

2.1 Eligibility criteria 105 

Inclusion criteria:  106 

(1) Randomized controlled trials (RCTs) including adults with COPD as defined by 107 

the GOLD guidelines [21]. (2) Studies in English only. (3) Studies were included if 108 

data from participants with COPD was presented separately or participants with 109 

COPD comprised >80% of mixed diagnostic groups. (4) RCTs that investigated any 110 

behavioural change intervention in relation to its effect on PA engagement or 111 

sedentary time. (5) The intervention had to have a PA focus and could be out-patient 112 

pulmonary rehabilitation (PR), community or home-based interventions, supervised 113 

or non-supervised by a healthcare professional. Interventions targeting caregivers, 114 

healthcare professionals or organisations, studies that did not focus on PA levels or 115 

sedentary time as a therapeutic target were excluded. 116 

2.2 Information sources 117 

https://doi.org/10.12688/hrbopenres.13399.2


Searches were carried out in February 2022 in conjunction with a health sciences 118 

librarian and updated in April 2023. The following databases were searched from 119 

inception to April 2023: 120 

Web of Science, CENTRAL, MEDLINE (via EBSCO), EMBASE, PsychINFO, 121 

CINAHL (via EBSCO), PROSPERO, Cochrane Airways Trials Register. 122 

Reference lists of the relevant studies and grey literature were searched using Grey 123 

Literature Report, Open Grey and Google Scholar search engines. The search 124 

strategy was adapted for each database.  125 

Relevant studies were systematically reviewed in order to evaluate behaviour 126 

change interventions for adults with COPD. Interventions were mapped to Michie’s 127 

TDF and a narrative synthesis with respect to nature, effectiveness on target 128 

population and setting/environment is provided. Findings are reported in relation to 129 

the generalizability of the primary results and the primary research question, and 130 

include secondary findings on health-related outcomes such as QoL, dyspnea, and 131 

adverse events. 132 

2.3 Search strategy 133 

Search strings consisted of free terms and controlled vocabulary (MeSH headings). 134 

To ensure inclusion of suitable search terms and potential studies, multiple key 135 

words from previous systematic reviews were considered for inclusion as key words 136 

including PA, and filters for health-related outcomes (e.g. dyspnea, quality of life) 137 

were applied. Using a concept table, key words were combined using the Boolean 138 

operators AND / OR.  139 

2.4 Study records  140 

https://www.webofscience.com/wos?Init=Yes&SrcApp=CR&SID=F16BCgVmhbvTbkcWPem
https://www.cochranelibrary.com/central/about-central
https://www.ebsco.com/products/research-databases/medline
https://www.embase.com/
https://www.apa.org/pubs/databases/psycinfo
https://www.ebsco.com/products/research-databases/cinahl-complete
https://www.crd.york.ac.uk/prospero/
https://airways.cochrane.org/trials-register
https://www.greylit.org/
https://www.greylit.org/
http://www.opengrey.eu/
https://scholar.google.com/


2.4.1 Data management 141 

References were imported from Endnote Reference Manager X9 [22] to Covidence 142 

systematic review software 2021 for review [23].  143 

2.4.2 Selection process 144 

Screening of studies was initially based on title and abstract information and 145 

conducted by two independent investigators (CH and JMcV). Full text papers were 146 

screened for inclusion by CH, and a 10% sample reviewed by (JMcV and JB). In the 147 

case of uncertainty regarding a papers’ suitability for inclusion, a third investigator 148 

(either JB, TOC) was available to consult.    149 

Where studies did not easily fit with the inclusion/exclusion criteria but where 150 

relevant subgroup data was provided, results of the group that met the inclusion 151 

criteria were included. Otherwise, the study was excluded. Study authors were 152 

contacted where full details of interventions had not been reported or clarity was 153 

required. Studies were excluded if details of reported interventions were not made 154 

available.  155 

2.4.3 Data collection process 156 

Data was extracted from the included studies by two reviewers independently, and 157 

details entered onto a standardized abstraction form including; publication 158 

demographics, study design, participant demographics and baseline characteristics, 159 

components and characteristics of interventions, study duration and setting, retention 160 

rates, comparator and outcomes.  161 

2.5 Risk of bias 162 



Version 2 of the Cochrane risk of bias tool (RoB2) [24] for RCTs was applied to 163 

primary outcomes to assess bias within and across studies. Studies were assessed 164 

using five fixed domains assessing for randomization bias, deviations from the 165 

intended interventions, missing data on the outcomes of the trial, outcome 166 

measurement bias and/or selection bias of the results reported. The RoB2 algorithm 167 

was used to generate judgements on the study’s risk of bias as ‘low’, ‘high’, or ‘some 168 

concerns’.  169 

2.6 Data 170 

2.6.1 Synthesis 171 

A four-step approach was undertaken for analysis and synthesis of the included 172 

studies. Behaviour change interventions were identified, extracted and summarized 173 

as reflected in Michie’s behaviour change taxonomy (BCT) [9] and subsequently 174 

mapped to the TDF [11]. For example, if an intervention group received telephone 175 

calls to support PA every two weeks for one year (where the control group did not) 176 

this intervention was interpreted as an active ingredient within the taxonomy, as 177 

“social support”, “instruction on how to perform the behaviour” and “credible source” 178 

[9], with subsequent mapping to relevant TDF domains of “knowledge”, “skills”, 179 

“reinforcement” and “social influences” [11]. In order to confirm and clarify our 180 

interpretation, authors of all included studies were contacted in relation to the 181 

interventions in their studies, as mapped to the BCT [9] and the TDF [11]. Finally, 182 

intervention data were extracted into a standardised template independently by two 183 

reviewers and results compared and discussed by two reviewers (CH and JMcV) to 184 

ensure standardisation of the process.  185 

https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials


A narrative synthesis of interventions with respect to nature, effectiveness on target 186 

population and setting/environment is provided. Findings are reported in relation to 187 

the generalizability of the primary and secondary results.  188 

A meta-analysis was performed (using Review Manager (RevMan) version 5.4 [25] 189 

for the outcome of steps-per-day using a random effects model. The Cochrane Excel 190 

tool was used to convert median interquartile ranges (IQR) to mean and standard 191 

deviations where necessary [26]. Results were pooled (standardized mean 192 

difference (SMD)), with 95% confidence intervals and two-sided P values used for 193 

every outcome, and to assess heterogeneity, the Chi square and I-squared statistic 194 

were used. 195 

2.7 Confidence in cumulative evidence 196 

The GRADE working group criteria (Grading of Recommendations, Assessment, 197 

Development and Evaluations) [27] was used to rate the quality and certainty of the 198 

evidence in the included studies, from very low GRADE certainty ratings to high, and 199 

reported in a summary of findings table. GRADE considerations included limitations 200 

of studies, inconsistencies, lack of precision, indirectness and publication bias. Two 201 

investigators (CH and JMcV) scored all studies using the GRADE criteria and 202 

GRADEpro GDT software [28], and justified their decisions. Where discrepancies 203 

existed, a third investigator (JB or TOC) was available discussion to resolve any 204 

discrepancy. 205 

3.Results 206 

3.1 Literature review and selection 207 

Initial identification of studies via database and register search yielded 3476 papers, 208 

as outlined in Figure 1. Following duplicate removal, 2664 papers were screened by 209 



title and abstract and a further 2590 papers were excluded. The remaining 74 papers 210 

were assessed for eligibility, with 62 deemed ineligible according to pre-determined 211 

inclusion criteria. 212 

Figure 1 PRISMA Flow ABOUT HERE 213 

 214 

Twelve papers were eligible for inclusion in the systematic review, including 1211 215 

participants. All studies were RCTs where the intervention groups received 216 

behaviour change interventions to improve PA levels. Characteristics of the included 217 

studies (participants, interventions, outcome measures and primary results) are 218 

presented in the supplementary materials (Table 1).219 



Table 1 Behaviour change interventions mapped to the behaviour change taxonomy and the theoretical domains framework 220 

ABOUT HERE 221 

 222 



3.2 Participants 223 

Participants across all included studies had COPD as defined by the Global Initiative 224 

for Chronic Obstructive Pulmonary Disease (GOLD) [3]. Baseline characteristics 225 

varied within and between studies, with participant ages ranging from 53 [29] to 88 226 

years [30] and forced expiratory volume in one second (FEV1 predicted) ranging 227 

from severe 21% [31] to mild 87% [32] disease . Of the ten studies that measured 228 

steps-per-day, three did not report on significant difference between groups at 229 

baseline [29, 30, 33]. Three studies reported comparable baseline stepcounts 230 

between groups within each study [32, 34, 35], ranging from M(SD) 4634±2697 [34] 231 

to 7161.5±1708.1 [32] steps-per-day. One study reported significant differences in 232 

baseline exercise capacity (six minute walk distance)(6MWD) between groups 233 

(M(IQR) 452(360-515)) [36] and one reported clinically relevant, but not statistically 234 

significant, higher mean repetitions in one minute sit-to-stand (1MSTS) in the 235 

intervention group when compared to the control group at baseline (M(SD) CG 236 

16.06(8.72), IG 20.97(7.04) (p value not reported) [37].  237 

3.3 Behaviour Change Interventions 238 

While behaviour change interventions may have been inherently present in 239 

treatments received by the control groups, for the purpose of this review and in order 240 

to align with Michie’s behaviour change model, "active ingredients” (added to and 241 

separate from the control group intervention) such as additional follow-up phone-242 

calls, pedometer feedback, goal setting were considered in order to establish the 243 

effect, if any, of these additional interventions. Across the included studies, various 244 

behaviour change interventions were utilized, with some studies using more than 245 

one intervention, including counselling [31, 35-38] stepcount monitoring/feedback 246 

[29, 31-35, 37-40], social support (e.g. home visits, phone-calls) [30-34, 37, 40] goal 247 



setting [29, 31-38] motivational interviewing [35, 36] and tele-coaching [34]. 248 

Interventions were predominantly delivered in the community and primary care 249 

settings by physiotherapists, with the aim of increasing participants PA. Duration of 250 

interventions varied across studies from eight weeks [31, 33, 38, 40] to one year [30, 251 

37, 39], the most common intervention duration reported was 12 weeks [29, 32, 34-252 

36]. Frequency of the interventions varied from daily messaging via smart-phone 253 

application [34], to twice and three times weekly contact via classes or telephone 254 

[30-33, 38, 40] to weekly or monthly contact only [35, 39]. Six studies included 255 

interventions within PR programmes [31, 32, 35, 36, 38, 39], three studies included 256 

interventions in general exercise programmes [30, 33, 40] and one study included 257 

interventions post PR [29].  258 

3.4 Interpretation of behaviour change techniques and mapping to behaviour change 259 

taxonomy and theoretical domains framework: 260 

All 12 authors were contacted and asked to comment on our identification, 261 

interpretation and mapping of the behaviour change techniques reported in their 262 

studies, to the BCT [9] and TDF [11]. Seven authors responded [30, 32, 34, 35, 37, 263 

38, 40] and Table 1 was amended to reflect their comments. When mapped to the 264 

BCT the groupings of "goals and planning”, “feedback and monitoring” and “social 265 

support” were used in more than 80% of studies (Figure 2 in supplementary 266 

material). Only two studies did not include “goals and planning” in their interventions 267 

[30, 39], one study did not include “feedback and monitoring” [30], and two did not 268 

include ”social support” [29, 34].  269 

Of the six studies that demonstrated improvements in various PA outcomes post-270 

intervention (Table 1 in supplementary materials) [31-34, 36, 39] only one did not 271 



use goals and planning techniques as part of an intervention [39]. All but one study 272 

[31] included feedback and monitoring in their intervention, and all but one [34] 273 

included social support. When mapped to the TDF two domains were common to 274 

these six studies: behavioural regulation and social influences. The domain of goals 275 

was also common across five of these studies [31-34, 36]. The frequency of 276 

interventions across all studies varied between daily, weekly and monthly 277 

participation, with settings also varying between primary, secondary, tertiary care, in 278 

participants homes, community or PR centres. Interventions were delivered mostly 279 

by physiotherapists, but also trained exercise counsellors, investigators, PR staff 280 

and/or semi-automated application. 281 



3.5 Objective measurements of physical activity 282 

Numerous methods of objectively measuring PA engagement or sedentary time as 283 

an outcome were utilised across all studies. Ten studies reported changes in steps-284 

per-day (stepcount) [29, 30, 32-38, 40] while PA levels were variously measured 285 

across studies using  moderate or moderate to vigorous PA (MPA/ MVPA) (MPA n=2 286 

) [34, 38], (MVPA n= 1) [32], change in sedentary time (n=4 ) [30, 32, 35, 40], 287 

metabolic equivalent of task (MET) (n= 3) [29, 30, 35], PA levels (n=3 ) [32, 35, 36], 288 

change in walking time (n= 2) [34, 39], time spent in PA (n=1) [40], or total energy 289 

expenditure (TEE) (n=1) [35].  290 

3.5.1 Steps-per-day 291 

Of the ten studies reporting steps per day as an outcome, five used pedometers [32, 292 

33, 36, 37, 40] and five used accelerometers [29, 30, 34, 35, 38]. Measurement 293 

timepoints for all outcomes varied between studies, from two months [38] to 15 294 

months [36]. Statistically significant improvements between groups in steps-per-day 295 

were reported in five studies in favour of intervention groups at the final 296 

measurement timepoints (p=0.001 [36], p=0.001 [32], p=0.009 [38], p=0.009 [33], 297 

p<0.05 [40]) and one within group improvement p ≤ 0.00 [34].Three of these studies 298 

were assessed as displaying overall high risk of bias [32, 34, 36] and three 299 

displaying some concerns [29, 33, 40]. Six studies reported clinically significant 300 

outcomes between groups at final timepoints [29, 33-35, 37, 38], with results 301 

exceeding the minimal clinically important difference (MCID) for COPD in 302 

intervention groups, as defined by Demeyer et al to be 600-1100 steps-per-day [41]. 303 

Only three of these studies, however, despite achieving MCID for steps-per-day, 304 

reached statistical significance at final timepoints (p=0.001, p=0.009, p<0.05) [32, 33, 305 



40], with one of these studies displaying overall high risk of bias [32] and two 306 

showing some concerns [33, 40]. (Detailed characteristics and results of studies 307 

reporting steps-per-day are included in Table 1 of supplementary materials).  308 

Meta-analysis 309 

A meta-analysis of the ten studies that reported steps-per-day as an outcome was 310 

performed (Figure 2). There was moderate heterogeneity between studies (Chi2 311 

20.26; df = 9; P = 0.02; I2 = 56%) and we found little evidence of a difference in 312 

stepcount between intervention and control groups (10 RCTs, n= 1094, SMD 0.16, 313 

95% CI -0.03, 0.36).  314 

Figure 2 Meta-analysis of all studies that reported steps-per-day as an outcome 315 

ABOUT HERE 316 

 317 

In six studies, PA monitoring devices were worn, as per recommendations [42, 43],  318 

for a minimum of four consecutive days, over seven days for more than eight hours 319 

per day [29, 30, 32, 33, 37, 39]. Pedometers were used in four of these studies [32, 320 

33, 37, 39], and accelerometers were used in two studies [29, 30]. The remaining 321 

studies were either unclear in their reporting or did not meet the recommended 322 

criterion of a valid measurement. Following a sensitivity analysis, there was sufficient 323 

consistency to perform a meta-analysis on the five papers that met the valid 324 

measurement of PA and reported steps-per-day (Figure 3). There was considerable 325 

heterogeneity in the outcome (Chi2 18.72; df = 4; P = 0.0009; I2 = 79%) and no clear 326 

difference was found in stepcount between groups (5 RCTs, n= 363, SMD 0.41, 95% 327 

CI -0.08, 0.90).  328 



Figure 3 Meta-analysis of studies that measured steps-per-day as an outcome and 329 

met the valid measurement criteria for physical activity ABOUT HERE 330 

 331 

3.5.2 Sedentary time 332 

Sedentary time (minutes) was recorded objectively in four studies [30, 32, 35, 40]. 333 

Two studies reported statistically significant between group improvements post 334 

intervention in relation to sedentary time, the first study at three months (p=0.024) 335 

but not at 12 months (p=0.986) [30] and the second study at six months only 336 

(p=0.031) [32]. Both studies were assessed as demonstrating overall high risk of 337 

bias. There were no significant differences between control and intervention groups 338 

in the two remaining studies [35, 40]. The MCID for sedentary time in COPD has not 339 

yet been established, and could provide a useful guide for use of interventions in this 340 

population [44]. 341 

3.5.3 Exercise capacity 342 

All studies measured exercise capacity. The most commonly utilized measurements 343 

of change in exercise capacity across studies were 6MWD [29-32, 34-36, 39], 344 

1MSTS [35, 37], endurance shuttle test (EST)  and incremental shuttle walk test 345 

(ISWT) [38]. Four studies reported statistically significant improvements post-346 

intervention in 6MWD at final measurement timepoints following PA counselling 347 

(p=0.049) [36], behaviour change support (p<0.001) [32], low intensity exercise with 348 

pedometer feedback (p<0.01) [39], and counselling with problem solving (p=0.023) 349 

[31] respectively. Varas et al [33] however, reported not only statistically significant 350 

changes in exercise capacity in the EST (p=0.001 at ten weeks, p=0.00 at one year) 351 

following a community-based exercise programme including feedback, but results 352 



were also above the minimal clinically important difference for EST in COPD (174-353 

279 seconds) [45]. 354 

3.5.4 Subjective measurement of physical activity  355 

Subjective measures of PA engagement were reported in five studies [31, 32, 35, 356 

37], with some studies using multiple tools, such as activity diaries [31-33, 37], 357 

Behaviour Exercise Regulation Questionnaire (BREQ-3), Physical Activity Stages of 358 

Change tool (PASC), International Physical Activity Questionnaire (IPAQ) [35] and 359 

the Modified Baecke Questionnaire [33]. Activity diaries were utilized in three studies 360 

[31, 32, 37] to record steps-per-day, as displayed by pedometer or accelerometer.  361 

Rausch et al (2021) [35] did not report differences between groups following an 362 

intervention of counselling during PR .Varas et al (2018) [33] however, reported 363 

improvements in self-reported Baecke scores (total increase in score by 1.7±2.2) at 364 

all measurement time-points (p=0.002 at 10 weeks, p=0.00 at 3 months, p=0.00 at 365 

12 months) in the intervention group following a community-based exercise 366 

programme. This is reflected by statistically and clinically significant improvements in 367 

steps-per-day increased by 3158±2192 (45% overall) (p=0.001 at 10 weeks, p=0.00 368 

at 3 months, p=0.009 at 12 months) and exercise capacity (EST increased by 369 

6.1±5.7mins, 491.4±484.5m overall) (p=0.00 at 10 weeks, p=0.00 at 3 months, 370 

p=0.00 at 12 months) post-intervention. Steele et al [31], although demonstrating 371 

some concerns regarding their randomization processes, present statistically 372 

significant results of self-reported minutes of activity change in the intervention group 373 

up to 20 weeks (IG 3 ±39, CG -13 ±26, p=0.015) but no significant lasting change in 374 

either group at 52 weeks (IG 1±45, CG -8 ±31, p=0.355). 375 

3.6 Health-related outcomes 376 



3.6.1 Quality of life 377 

All studies included reports on QoL measurements. Various tools were used to 378 

subjectively assess participants perceptions of their QoL at multiple timepoints 379 

throughout the trials, such as the Chronic Respiratory Disease questionnaire (CRQ) 380 

[29, 36, 38, 39], St. Georges Respiratory Questionnaire (SGRQ) [30, 32], the COPD 381 

Assessment Test (CAT) [30, 37], Clinical COPD Questionnaire (CCQ) [34, 36], and 382 

the Short-form-36 (SF-36) [31], with some studies using more than one tool. 383 

Statistically significant improvements in QoL scores from baseline were reported in 384 

intervention groups in eight studies [31-34, 36, 38-40]. Improvements between 385 

control and intervention groups were reported in CRQ at 8 weeks IG 11 (3.0, 20.0), 386 

CG 20 (8.0, 27.0), p=0.008, and at 24 weeks IG 3.0(-8.0, 16.0), CG 10(-2.0, 19.0), 387 

p= 0.07 [38] and at 12 weeks p=0.006 [36] and within groups at one year p<0.01 388 

[39]. Improvements in intervention groups in SGRQ were reported at 24 weeks IG 389 

23.1 ± 10.3, CG 26.2 ± 15.3 p=<0.001 (ES n2 partial 0.41) [32] and at 10 weeks −5.5 390 

[−8.4, −2.6] p=0.00 at 12 weeks −9 [−12, −5.5] p=0.00, at 1 year −8.9 [−12, 391 

−5.6] p=0.00 [33] and within groups at eight weeks IG 10(5,14), CG 6(1,11) and at 14 392 

months IG -6(-10, -2), CG -4(-9, 0.4) [40], all of which were above the MCID for this 393 

outcome. Demeyer et al [34] reported improvements in CCQ within groups at 12 394 

weeks 0.64 (0.060 to 1.23), −0.203 (−0.382 to −0.024) p=0.026, while Steele et al 395 

[31] reported intervention group improvements at 20 weeks 35±9 (p<0.05) using the 396 

SF-36. 397 

3.6.2 Dyspnea  398 

Eight of the 12 included studies reported on  participants perceptions of dyspnea, 399 

utilizing five measurement tools: The Functional Status and Dyspnea Questionnaire 400 



(FSDQ) [31] CCQ [34], CRQ [29, 38, 39], mMRC [30] and SGRQ [40]. There were 401 

statistically significant improvements in self-reported dyspnea in intervention groups 402 

in two studies (p=0.026, p=0.046) where the intervention consisted of telecoaching 403 

and pedometer feedback respectively [34, 39]. Two studies consisting of both 404 

exercise interventions and telephone follow-up reported improvements within groups 405 

despite demonstrating risk of bias concerns [30, 40], mMRC (p<0.001) [30], and 406 

Wootton et al, SGRQ M(SD)(IG 3(2,4), CG 2(0,3)  [40]. Three of the four studies that 407 

utilized the Chronic Respiratory Disease Questionnaire (CRQ) reported statistically 408 

significant changes favouring intervention groups [36, 38, 39]. Kawagoshi et al [39] 409 

reported statistically and clinically significant differences in CRQ scores in favour of 410 

intervention group at one year M(SD), 95% CI (IG 98 ± 20 to 108 ±19, within group 411 

difference p<0.027, CG 99 ±19 to 110 ± 19, within group difference p<0.01) following 412 

a low intensity home-based PR programme. The study however, demonstrated high 413 

risk of bias across three domains, so results should be interpreted with caution. A 414 

higher quality study by Nolan et al [38] reported improvements between groups in 415 

total CRQ outcomes at eight weeks, following PR using targeted stepcount 416 

interventions (median (IQR)) (IG 11 (3.0, 20.0), CG 20 (8.0, 27.0), p=0.008) but not 417 

at six months (p=0.07). One further study [36] reported statistically and clinically 418 

significant changes in CRQ (where the MCID is 0.5 units per item [46])  favouring the 419 

intervention group at three months in the secondary care setting, where experimental 420 

group participants had received a counselling intervention M(SD), 95% CI (IG 421 

114(96-126), CG 112(91-122, p=0.006)).  422 

4. Adverse events 423 

Adverse events were explicitly reported in two of the 12 included studies [34, 38]. 424 

One study reported acute exacerbations of COPD (30% (n=48) in control group, 27% 425 



(n=43) in intervention group) resulting in five hospitalisations, 11 musculoskeletal 426 

events in the intervention groups versus two in the control group, as well as 427 

cardiovascular, urinary and gastrointestinal issues (n=7) and melanoma (n=1) [34]. 428 

Adverse events reported in the second study were similar between groups [38], with 429 

one reported allergic reaction and 56 hospital admissions, 30 of which were for 430 

COPD (control group n=16, intervention group n=14, p=0.29), with two deaths 431 

recorded in each group.  432 

5. Risk of Bias 433 

All studies were judged to have some risk of bias concerns in at least one domain, 434 

with six studies assessed as presenting with some concerns overall [29, 31, 33, 35, 435 

38, 40] and six studies presenting with high risk of bias overall [30, 32, 34, 36, 37, 436 

39]. While all studies scored low risk of bias for missing outcome data, measurement 437 

of the outcome was the domain most commonly assessed as high risk [30, 32, 34, 438 

36, 37, 39]. The resulting overall judgements of some concerns and high risk of bias 439 

across all 12 studies (in supplementary material) indicated that results should be 440 

interpreted cautiously. 441 

6. Certainty of the quality of the evidence 442 

The certainty of the evidence for the impact of behaviour change interventions on 443 

some outcomes was low or very low (steps-per-day, sedentary time, subjective 444 

reporting of PA exercise capacity, QoL and dyspnea). Although some studies 445 

reported significant improvement in these outcomes, there were some concerns 446 

regarding risk of bias, inconsistency, and imprecision across all studies. See Table 2 447 

for Summary of Findings. 448 

Table 2 Summary of Findings  ABOUT HERE 449 



 450 

7. Discussion 451 

The aim of this systematic review was to evaluate behaviour change interventions 452 

targeting PA and health-related outcomes in adults with COPD. The interventions 453 

were mapped to the BCT [9] and the TDF [11]. Overall, six studies [31-34, 36, 39] 454 

demonstrated some significant short-term improvements in objective PA outcomes. 455 

When interventions were mapped to the TDF, the domains of social influences and 456 

behavioural regulation were common to all. In a meta-analysis of comparable 457 

studies, there was no difference between groups with respect to the outcome of 458 

steps-per-day (SMD 0.16, 95% CI -0.03, 0.36; p=0.10). Significant improvements in 459 

health-related QoL at various timepoints were also reported in eight studies [31-34, 460 

36, 38-40] favouring behaviour change intervention groups. All included papers 461 

presented some concerns or high risk of bias and the overall certainty of the quality 462 

of the evidence was judged as moderate, low or very low.  463 

7.1 Physical activity: 464 

Various methodologies have been employed to determine activity levels throughout 465 

existing literature, reflecting the complex nature of both PA as a concept and the 466 

measurement thereof. In this review, steps-per-day were most frequently monitored 467 

as a measurement of PA across ten studies. Seven of these studies incorporated 468 

behaviour change interventions within a structured exercise or PR programme [30, 469 

32, 35, 36, 38, 40]. Five of these studies demonstrated an increase in steps-per-day 470 

post intervention [32, 33, 36, 38, 40], however, only two of these studies met the 471 

criteria for valid stepcount monitoring [32, 33] [42, 43]. Meta-analysis of  five studies 472 

which met recommended valid stepcount monitoring  [29, 30, 32, 33, 37] [43], 473 

showed little difference overall in stepcount in favour of the behaviour change 474 



interventions . These studies included interventions pertaining to domains of 475 

reinforcement and social influences, combining step counter use with various other 476 

behaviour change interventions, such as counselling, goal setting, tele coaching and 477 

feedback, in various locations with different providers. Across all studies in this 478 

review, these results are supported by other less frequently used PA outcome 479 

measures e.g. 6MWD and PA time, where only three studies reported statistically 480 

significant improvements in intervention groups in 6MWD (p<0.001 at 24 weeks [32], 481 

p<0.01 at one year [39], p=0.023 at 20 weeks) [31], and only one reported 482 

improvements in PA time (p=0.030 at 24 weeks) [32]. Where improvements are 483 

reported, these findings may suggest that multiple interventions, rather than just one, 484 

could result in statistically and clinically significant short-term increases in activity, as 485 

supported elsewhere in COPD literature [47-50]. Our findings are supported by a 486 

recent Cochrane review [51] consisting of 76 studies (n= 8018) examining 487 

interventions for increasing PA in COPD, where quality of the evidence was similarly 488 

reported as low, but various interventions including, counselling and PR resulted in 489 

some short-term increases in PA. Large RCTs utilizing different outcome measures 490 

and other domains of the TDF may be more useful in evaluating changes in PA  in 491 

this population. 492 

7.2 Behaviour change interventions and the theoretical domains: 493 

Corresponding authors were contacted and invited to contribute to our interpretation 494 

of their interventions and subsequent mapping to the TDF. All studies included more 495 

than one behavioural change intervention with the target of increasing PA. Twenty 496 

six techniques from the BCT taxonomy were identified [9] and when mapped to the 497 

14 domains of the TDF [11], five domains were identified.  498 



Of the 10 studies that reported improvements in steps-per-day, eight utilized goal 499 

setting techniques [29, 32-38] and eight utilized PA monitoring techniques [29, 32, 500 

34-37, 40]. Nine of these studies  were mapped to the TDF domains of “social 501 

influences” [29, 30, 32-34, 36-38, 40], eight to “goals” [29, 32-34, 36-38, 40] and 502 

eight to “behaviour regulation” [29, 32-37, 40]. Most studies demonstrating increased 503 

PA levels post intervention also reported utilizing a greater number of behaviour 504 

change techniques (overall between three and 12 techniques per study), but long-505 

term improvements in PA were rare. NICE guidelines “Behaviour change: Individual 506 

approaches” (2014) suggest delivery of feedback and monitoring for at least one 507 

year post-intervention to elicit behaviour change [52], however, despite four studies 508 

describing interventions lasting up to one year, only one study in this review [39] 509 

reported improvements  in walking time (p=0.036) exercise capacity (6MWD p<0.01) 510 

and QoL (CRQ p<0.027) following one year of home-based PR with pedometer 511 

feedback when compared to PR only. Recent RCTs examining the effects of 512 

interventions such as adding counselling (including feedback and goal-setting) to 513 

outpatient PR [50] and use of a pedometer during three weeks in-patient PR [53] 514 

report some clinically, but not statistically, relevant short-term improvements in PA 515 

post intervention in COPD. Burtin et al [50] suggest future research should focus on 516 

interventions in the later stages of PR and early in the period post PR, which could 517 

help to determine if interventions can help participants maintain their PR gains over 518 

the longer term and translate them into everyday life. This review highlights not only 519 

the lack of clarity regarding the optimal “dose” for ensuring behaviour change in 520 

COPD, but also that not all behaviour change techniques or theoretical domains 521 

have been fully explored in the literature, and so scope remains for future studies to 522 

examine new techniques and their effect, if any, on PA in COPD.   523 



7. 3 Health-related outcomes: 524 

All included studies in this review reported on various health-related outcomes using 525 

multiple outcome measurements. Eight studies [31-34, 36, 38-40] reported 526 

statistically significant QoL improvements in intervention groups, including three 527 

studies reporting results greater than the MCID for SGRQ [30, 32, 33]. Of those 528 

studies that reported improvements in QoL, seven also reported statistically 529 

significant improvements in PA and exercise capacity outcomes at approximately 12 530 

weeks post intervention [31-34, 36, 39, 40]. Dyspnea has been described as the 531 

most characteristic symptom of COPD and a major cause of disability [3], and as 532 

such was included in this review. All included outcome measures for dyspnea 533 

(mMRC, CCQ, SGRQ, CRQ, FSDQ) capture the patients perception of dypsnea on 534 

activity, with some short-term improvements reported, Due to the variety of health-535 

related outcome measures used across studies it is difficult to synthesise findings, 536 

and despite improvements reported in this review, the evidence of a reciprocal link 537 

between both outcomes in the wider literature is currently modest [54]. In COPD, 538 

where PA levels and QoL are generally lower than in healthy populations, 539 

standardized measurement of patient-important outcomes for this cohort could serve 540 

to clarify the relationship between PA and QoL and thus inform relevant behaviour 541 

change interventions [55].  542 

7. 4 Limitations 543 

To our knowledge, a review of RCTs and subsequent mapping of reported behaviour 544 

change interventions for PA in COPD to the TDF has not yet been published. While 545 

this review aimed to answer a specific question utilizing rigorous and reproducible 546 

methods, there were some limitations, including relatively low overall number of 547 



participants (n=1211). Only RCTs where participants had a diagnosis of COPD as 548 

specifically referenced by the GOLD criteria were included. This fairly narrow 549 

diagnostic criteria resulted in the exclusion of some studies (for example [50, 56-58]) 550 

which may have strengthened the impact of the overall results and clinical 551 

interpretation of the findings, however in relation to other reviews, our findings 552 

appear consistent [51, 59, 60]. Synthesis of results across all outcomes with respect 553 

to the effectiveness of specific interventions was difficult due to the complex nature 554 

of both PA and behaviour, which suggests there is a gap in relation to identifying, 555 

including and reporting on behaviour-change theory among researchers/clinicians. 556 

This gap in competency is reflected in the Global Action Plan for Physical Activity 557 

where the importance of training and education for physical activity interventions in 558 

healthcare professionals is identified [7].  559 

This review primarily explored the effectiveness of behaviour change interventions  560 

on PA and secondarily on health-related outcomes in COPD. Including health-related 561 

outcomes could be considered a limitation of the review, and it could be argued that 562 

the behaviour change interventions identified in the included studies were unlikely to 563 

directly influence health-related outcomes such as QoL or dyspnea. Given the 564 

importance of such health-related outcomes in COPD, however, it was felt important 565 

to report the overall impact of these interventions in COPD.  566 

7.5 Conclusion 567 

This systematic review and meta-analysis considered behaviour change 568 

interventions for PA in COPD. Utilizing a framework has been useful in helping to 569 

identify behaviour change interventions and subsequent theoretical domains in the 570 

literature. A similar approach may be useful for researchers, clinicians and people 571 



with COPD in order to identify, develop and incorporate effective behaviour change 572 

strategies for PA in COPD, as well as to highlight possible deficits in existing 573 

programmes. Future studies may benefit from examining awareness and use of 574 

behaviour change theory for PA and health-related outcomes in COPD in order to 575 

determine existing knowledge and perceived effectiveness of these interventions. 576 

While the overall certainty and quality of the evidence included in this review is low, 577 

we have attempted to address this important topic where a paucity of evidence 578 

currently exists. This review highlights that people with COPD may benefit from 579 

multiple behaviour change interventions pertaining to domains of goals, behaviour 580 

regulation and social influences to increase PA levels and health-related outcomes in 581 

the short-term.  582 
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Table 1 Behaviour change interventions mapped to the behaviour change taxonomy and the theoretical domains framework  
 

Author  Control/intervention 
description   
  

Delivered by   Frequency of 
intervention  

Duration of 
intervention  

Behaviour change 
techniques mapped to  
taxonomy [9]  

Theoretical domains [11]  

Altenburg et 
al (2015) [36]  

Control: 12 week usual care 
Intervention: 12 week PA 
counselling plus usual care  
Location: Primary care, 
secondary care or PR setting  
  

2 trained exercise 
counsellors  

5 individual 30 
minutes counselling 
sessions   

12 weeks  1.1 Goal setting (behaviour) 
1.4 Action planning 2.2 
Feedback on behaviour 2.3 
Self-monitoring of 
behaviour 3.3 Social 
support (emotional)   
  

Goals, social influences, 
behavioural regulation  

Cruz et al 
(2016) [32]*  

Control: 12 week PR only 
Intervention: 12 week PA 
focussed behaviour change 
intervention during PR 
programme including 
pedometer monitoring, goal 
setting, psychosocial support 
and social support for 12 weeks 
after PR 
Location: Primary care   

Physiotherapist  Daily pedometer 
monitoring, weekly 
goal setting and 
psychosocial support 
(20-30 minute 
sessions). Social 
support Weekly in 
first month, 
fortnightly in second 
and third month after 
PR  

6 months  1.2 Problem solving 1.3 
Goal setting (outcome) 2.2 
Feedback on behaviour 2.3 
Self-monitoring of 
behaviour 2.4 Self-
monitoring of outcomes(s) 
2.7 Feedback on 
outcomes(s) of behaviour 
3.1 Social support 
(unspecified), 3.3 Social 
support (emotional) 9.1 
Credible source 10.4 Social 
reward 12.5 Adding objects 
to the environment   
  
  

Knowledge, 
reinforcement, goals, 
environmental context 
and resources, social 
influences, behavioural 
regulation  



Demeyer et al 
(2017) [34]*  

Control: 12 week usual care 
Intervention: 12 week Usual 
care plus semi-automated PA 
tele-coaching  
Location: Primary, tertiary care 
and rehabilitation centres  

Investigator, step 
counter and semi-
automated 
application  

Daily app coaching, 
weekly goal setting, 
daily and weekly 
feedback  

12 weeks  1.1 Goal setting (behaviour) 
1.2 Problem solving 1.4 
Action planning 1.5 Review 
behaviour goal(s) 1.6 
discrepancy between 
current behaviour and goal 
2.2 Feedback on behaviour 
2.3 self-monitoring 5.1 
information on health 
consequences 7.1 
Prompts/cues 8.7 graded 
tasks 11.1 Pharmacological 
support (bronchodilator) 
15.1 Verbal persuasion 
about capability  
  

Goals, environmental 
context and resources, 
social influences, 
behavioural regulation  

Kawagoshi et 
al (2015) [39]  

Control: One year PR only 
Intervention: One year PR with 
monthly feedback from 
pedometer  
Location: Home-based  

PR staff  Monthly feedback  1 year  2.2 Feedback on behaviour 
2.6 Biofeedback 3.1 Social 
support (unspecified) 4.1 
Instruction on how to 
perform the behaviour 6.1 
Demonstration of the 
behaviour   
  

Skills, social influences, 
behavioural regulation  

Ko et al 
(2021) [30]*  

Control: One year usual care  
Intervention: 4-8 weeks low 
intensity exercise training (in 
physiotherapy department), 
followed by phonecalls every 2 
weeks for 1 year  
Location: At home  

Physiotherapist 
and case manager  

4-8 weeks exercise 
training, two hours 
per session, twice a 
week. Feedback 
every two weeks for 
one year  

1 year  3.1 Social support 
(unspecified) 4.1 
Instruction on how to 
perform the behaviour 9.1 
Credible source   

Knowledge, skills, 
reinforcement, social 
influences  



Kohlbrenner 
et al (2020) 
[37]*  

Control: One year usual care  
Intervention: 12 weeks 
motivational support, activity 
diary, stepcount goals and 
monitored pedometer use, 
followed by 9 months 
observation of PA using 
pedometer 
Location:  Outpatient 
department and community-
based/home   

Respiratory 
physiotherapist  

Daily activity diary 
and pedometer use, 
monthly phonecalls 
for first three months 
followed by 9 months 
observation of PA 
using pedometer  

1 year  1.1 Goal setting (behaviour) 
1.2 Problem solving 2.3 
Self-monitoring of 
behaviour 2.4 Self-
monitoring of outcome(s) 
of behaviour 2.6 
Biofeedback 3.3 Social 
support (emotional) 9.1 
Credible source 12.5 
Adding objects to the 
environment   

Reinforcement, goals, 
environmental context 
and resources, social 
influences, behavioural 
regulation  

Nolan et al 
(2017) [38]*  

Control: 8 weeks supervised PR  
Intervention: 8 weeks 
supervised PR plus weekly 
reviewed step targets (based on 
pedometer feedback)  
Location: Outpatient PR class  

Respiratory 
physiotherapists  

Twice weekly PR, 
weekly counselling 
and review of step 
count for 8 weeks, 
use of diary for 6 
months  

6 months  1.1 Goal setting 
(behaviour), 1.2 Problem 
solving 1.3 Goal setting 
(outcome) 1.7 Review 
outcome goal(s) 2.7 
Feedback on outcomes of 
behaviour 3.1 Social 
support (unspecified) 5.1 
Information about health 
consequences 12.5 Adding 
objects to the 
environment   
  

Beliefs and consequences, 
goals, environmental 
context and resources, 
social influences  

Rausch et al 
(2021) [35]*  

Control: 12 weeks PR only 
Intervention: 12 weeks PR plus 
30 minutes PA counselling/ 
motivational interviewing at 
weeks 1, 3, 6, 9, 12 
Location: Outpatient clinic  

Physiotherapists   12 week PR 
programme plus five 
30 minute face-to-
face MI counselling 
sessions at weeks 1, 
3, 6, 9 and 12  

12 weeks  1.1 Goal setting 
(behaviour), 1.3 Goal 
setting (outcome), 1.4 
Action planning, 2.2 
Feedback on behaviour, 2.3 
Self- monitoring of 
behaviour, 3.3 social 
support (emotional)  
  

Behavioural regulation  



Steele et al 
(2008) [31]  

Control: 8 weeks PR only 
Intervention: 8 weeks PR plus 12 
weeks PA adherence 
intervention; weekly phone 
calls, home visit, counselling  
Location: Outpatient 
department and participants 
home  
  

Physical therapists  8 weeks PR plus 
weekly phone calls 
and one home visit 
over 12 weeks  

20 weeks  1.2 Problem solving 2.3 
Self-monitoring of 
behaviour 3.3 Social 
support (emotional) 4.1 
Instruction on how to 
perform the behaviour 12.5 
Adding objects to the 
environment   

Knowledge, goals, 
environmental context 
and resources, social 
influences, emotion, 
behaviour regulation  

Varas et al 
(2018) [33]  

Control: 8 weeks with 
instruction only to walk daily 
with pedometer use 
Intervention: 8 weeks exercise 
training programme using 
pedometer feedback 
Location: Community-based 

Physiotherapist  8 weeks exercise 
training, 5 

days/week, 30-60 
minutes. Daily step 
monitoring, weekly 

outcome review and 
goal setting by 

physiotherapist. 
Monthly phonecall 

post intervention for 
3 months  

1 year  1.2 Problem solving 1.3 
Goal setting (outcome) 1.4 
Action planning 2.1 
Monitoring of behaviour by 
others without feedback 
2.2 Feedback on behaviour 
3.3 Social support 
(emotional) 9.1 Credible 
source   

Skills, reinforcement, 
goals, social influences, 
behavioural regulation  

Vorrink et al 
(2016) [29]  

Control: 12 weeks PR only plus 
usual care 
Intervention: 12 weeks PR plus 
use of monitored smart-phone 
PA application 
Location: Primary care setting  

Smart phone 
application and 
physiotherapists  

Weekly setting of 
daily step goal for 6 
months  

6 months 
(post 12 
weeks PR 
programme 
for all)  

1.3 Goal setting (outcome) 
1.7 Review outcome goal(s) 
2.1 Monitoring of 
behaviour by others 
without feedback 2.7 
Feedback on outcome(s) of 
behaviour 4.1 Instruction 
on how to perform the 
behaviour 9.1 Credible 
source 12.1 Restructuring 
the physical environment 
15.1 Verbal persuasion 
about capability   

Knowledge, skills, 
reinforcement, goals, 
environmental context 
and resources, social 
influences, behavioural 
regulation  



  

Wootton et al 
(2019) [40]*  
  

Control: 8 weeks ground-based 
walking training followed by 12 
months walking maintenance 
programmes without feedback 
Interventions: 8 weeks ground-
based walking training followed 
by 12 month walking 
maintenance programme with 
feedback; telephone calls, 
pedometer biofeedback, goal 
setting   
Location: Community-based  

Physiotherapist   One individual 
education and 
motivation session 
post training 
programme, activity 
diaries to record 
step-count of 
unsupervised 
walking, telephone 
call every 2 weeks for 
first 3 months, and 
once/month until 
month 14 of trial  
  

1 year  1.2 Problem solving 2.1 
Monitoring of behaviour by 
others without feedback 
2.3Self-monitoring of 
behaviour 3.3 Social 
support (emotional) 4.1 
Instruction on how to 
perform the behaviour 9.1 
Credible source 12.5 
Adding objects to the 
environment   

Skills, goals, 
environmental context 
and resources, social 
influences, behavioural 
regulation  

  
PA; physical activity, PR; pulmonary rehabilitation  
BCT Taxonomy (v1): 93 hierarchically-clustered techniques: 1.1. Goal setting (behavior) 1.2. Problem solving 1.3. Goal setting (outcome) 1.4. Action planning 1.5. Review 
behavior goal(s) 1.6. Discrepancy between current behavior and goal 1.7. Review outcome goal(s) 1.8. Behavioral contract 1.9. Commitment Feedback and monitoring. 2.1. 
Monitoring of behavior by others without feedback 2.2. Feedback on behaviour 2.3. Self-monitoring of behaviour 2.4. Self-monitoring of outcome(s) of behaviour 2.5. 
Monitoring of outcome(s) of behavior without feedback 2.6. Biofeedback 2.7 Feedback on outcome(s) of behavior. 3.1. Social support (unspecified) 3.2. Social support 
(practical) 3.3. Social support (emotional). 4.1. Instruction on how to perform the behavior 4.2. Information about Antecedents 4.3. Re-attribution 4.4. Behavioral experiments. 
5.1. Information about health consequences 5.2. Salience of consequences 5.3. Information about social and environmental consequences 5.4. Monitoring of emotional 
consequences 5.5. Anticipated regret 5.7. Information about emotional consequences. 6.1. Demonstration of the behavior 6.2. Social comparison 6.3. Information about 
others’ approval. 7.1. Prompts/cues 7.2. Cue signalling reward 7.3. Reduce prompts/cues 7.4. Remove access to the reward 7.5. Remove aversive stimulus 7.6. Satiation 7.7. 
Exposure 7.8. Associative learning. 8.1. Behavioral practice/rehearsal 8.2. Behavior substitution 8.3. Habit formation 8.4. Habit reversal 8.5. Overcorrection 8.6. Generalisation 
of target behavior 8.7. Graded tasks 9.1. Credible source 9.2. Pros and cons 9.3. Comparative imagining of future outcomes. 10.1. Material incentive (behavior) 10.2. Material 
reward (behavior) 10.3. Non-specific reward 10.4. Social reward 10.5. Social incentive 10.6. Non-specific incentive 10.7. Self-incentive 10.8. Incentive (outcome) 10.9. Self-
reward 10.10. Reward (outcome) 10.11 Future punishment. 11.1 Pharmacological support 11.2. Reduce negative emotions 11.3. Conserving mental resources 11.4. Paradoxical 
instructions. 12.1. Restructuring the physical environment 12.2. Restructuring the social environment 12.3. Avoidance/reducing exposure to cues for the behavior 12.4. 
Distraction 12.5. Adding objects to the environment 12.6. Body changes. 13.1. Identification of self as role model 13.2. Framing/reframing 13.3. Incompatible beliefs 13.4. 
Valued self-identify 13.5. Identity associated with changed behavior. 14.1. Behavior cost 14.2. Punishment 14.3. Remove reward 14.4. Reward approximation 14.5. Rewarding 
completion 14.6. Situation-specific reward 14.7. Reward incompatible behavior 14.8. Reward alternative behavior 14.9. Reduce reward frequency 14.10. Remove punishment. 
15.1. Verbal persuasion about capability 15.2. Mental rehearsal of successful performance 15.3. Focus on past success 15.4. Self-talk 16.1. Imaginary punishment 16.2. 
Imaginary reward 16.3. Vicarious consequences [9]  
 



*   Interaction with authors on the classification of the intervention.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Summary of Findings  



Summary of findings:  

Behaviour change interventions compared to usual care for COPD 
Patient or population: COPD 

Setting: community 

Intervention: behaviour change interventions 

Comparison: usual care 

Outcomes Impact 
№ of participants 

(studies) 

Certainty of the 
evidence 
(GRADE)  

Steps-per-day follow-up 
follow-up: range 8 weeks to 15 months 

Ten studies [29, 30, 32-38, 40]  reported on steps-per-day. Statistically significant improvements between groups 
were reported in 5 studies [32-34, 36, 40] . Clinically significant outcomes between groups, exceeding the MCID 
(600-1000steps/day), were reported in 6 studies [29, 33-35, 37, 38] 

1150 
(10 RCTs) 

⨁◯◯◯ 
Very lowa,b,c,d  

Sedentary time 
follow-up: range 12 weeks to 12 months  

Four studies reported on sedentary time [30, 32, 35, 40]. Two studies reported statistically significant improvements 
between groups at final measurement timepoints [30, 32]. Two studies did not demonstrate statistically significant 
improvements but trended towards less sedentary time in intervention groups [35, 40]. 

297 
(4 RCTs) 

⨁⨁◯◯ 
Lowb,g,h   

Subjective measure of physical activity 
follow-up: range 12 weeks to 12 months  

Five studies [31-33, 35, 37] reported subjective measures of physical activity. Various measurement tools were 
utilized across studies. Two studies [31, 33] reported statistically significant improvements in self-reported activity 
levels.  

295 
(5 RCTs) 

⨁◯◯◯ 
Very lowb,i,j 

 

Exercise capacity 
follow-up: range 8 weeks to 15 months  

All 12 studies reported on exercise capacity. Four studies [31, 32, 36, 39] reported statistically significant 
improvements in 6MWD between groups at final timepoints. One study [33] reported statistically and clinically 
significant improvements between groups in EST (at 10 weeks and at one year). 

1351 
(12 RCTs) 

⨁◯◯◯ 
Very lowb,e,f  

Quality of life 
follow-up: range 8 weeks to 15 months 

All 12 studies reported on quality of life. Various measurement tools were utilized across studies. Statistically 
significant improvements in QoL were reported across 8 studies [31-34, 36, 38-40]. 

1351 
(12 RCTs) 

⨁◯◯◯ 
Very lowb,k,l  

Dyspnea 
follow-up: range 8 weeks to 12 months 

Eight studies [29-31, 33, 34, 38-40] reported on participants perceptions of dyspnea. Various measurement tools 
were utilized across studies. Statistically significant improvements between groups at final measurement timepoints 
were reported in three studies [30, 34, 39] and one study reported within group differences at 8 weeks only [40].  

1047 
(8 RCTs) 

⨁◯◯◯ 
Very lowb,m,n  



Summary of findings:  

Behaviour change interventions compared to usual care for COPD 
Patient or population: COPD 

Setting: community 

Intervention: behaviour change interventions 

Comparison: usual care 

Outcomes Impact 
№ of participants 

(studies) 

Certainty of the 
evidence 
(GRADE)  

Adverse events 
follow-up: range 8 weeks to 12 months 

Two studies [34, 38]  reported adverse events, such as exacerbations of COPD, musculoskeletal events and 
deaths.  

571 
(2 RCTs) 

⨁⨁⨁◯ 
Moderateo  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
 
CI: confidence interval 

 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

 

Explanations 

a. Five of the ten studies were assessed as overall high risk of bias, with the remaining five assessed as having some concerns. The most common high risk domain (5/10) was Domain 4 in RoB2, bias in measurement of the outcome. b. 
There was considerable heterogeneity between studies in relation to interventions and outcomes. c. The results of included studies were relevant to the review question. d. The overall total number of participants for this outcome was low at 
1150, which may have affected the precision of the results. e. Six studies were assessed as overall high risk of bias, six were assessed as having some overall concerns. f. The overall total number of participants in the review is low at 1351, 
with total number of participants in individual trials ranging from 27 to 343, which may have affected the precision of the results. g. Two of the studies were assessed as high risk of bias, two presented with some concerns only. h. Total 
number of participants in the studies reporting on sedentary time was low at 297, which may impact the precision of the reported results. i. Two of the studies which reported on subjective measures of physical activity were assessed as 
having high risk of bias (both in measurement of the outcome and one deviation from the protocol), while three had some concerns only. j. The total number of participants in the 5 studies reporting on subjective measures of physical activity 
and sedentary time was low at 295 which may affect precision of reporting effectiveness of interventions. k. Five of the ten studies were assessed as overall high risk of bias, with the remaining five assessed as having some concerns. The 
most common high risk domain (5/10) was Domain 4 in RoB2, bias in measurement of the outcome. l. Various tools were used to subjectively assess participants perceptions of their quality of life at multiple timepoints throughout the trials, 
such as the chronic respiratory disease questionnaire (CRQ), St. Georges respiratory questionnaire, the COPD assessment test (CAT), clinical COPD questionnaire (CCQ) and the short-form-36 (SF-36), with some studies using more than 



one tool which have affected precision of results. m. Three of the studies reporting on dyspnea were assessed as high risk of bias in measurement of the outcome. The remaining 5 studies presented some concerns overall. n. The total 
number of participants in the studies which included measurement of dyspnea was low at 1047 which may have affected precision of results. o. Adverse events were only reported in two studies resulting in inconsistency of reporting across 
studies 
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