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Promoting physical activity for disabled people who are ready to become physically active: a 1 

systematic review 2 

 3 

Abstract 4 

Objective: To provide an overview of which psychosocial factors are related to physical activity 5 

participation for disabled people who intend to be active, to determine which interventions 6 

effectively improved physical activity  and to identify how participants were described as intenders.   7 

Design: A systematic review was conducted using PRISMA guidelines.  8 

Method: Six databases were searched using MesH terms and free texts. Inclusion criteria were 9 

studies focusing on disabled people, physical activity and intention. Exclusion criteria were studies 10 

not including disabled people, focusing on children or on biomechanical or neurological aspects of 11 

physical activity. Included studies were appraised using the quality tool by Sirriyeh et al, 2012 and 12 

were coded using the behaviour change technique (BCT) taxonomy by Michie et al (2011). BCTs were 13 

considered effective if they were present in at least 50% of the effective studies included in this 14 

review and only present in one of the non-effective studies, as described in Hynynen et al (2016). 15 

Results: Twenty studies were included in this review. Self-efficacy, intention and weighing pros and 16 

cons were positively associated with physical activity, whereas experiencing barriers and severity of 17 

the impairment were negatively associated. Intervention studies reported BCTs such as self-18 

monitoring of behaviour, barrier identification/problem solving and action planning as effective 19 

elements of interventions.  20 

Conclusions: Future research should consider including the above mentioned techniques as well as 21 

additional BCTs to provide better insight in effective elements promoting physical activity of disabled 22 

intenders. We close with a series of recommendations for future research. 23 

 24 

 25 

Keywords: Systematic review, disabled people, physical activity, Health Action Process Approach  26 
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Physical activity can provide physical and psychological benefits for disabled people (Kinne, 27 

Patrick, & Doyle, 2004; Martin Ginis, Ma, Latimer-Cheung, & Rimmer, 2016; Williams, Smith, & 28 

Papathomas, 2014). Engaging in regular physical activity can improve physical fitness, as well as 29 

reducing secondary conditions such as vascular diseases, diabetes Type II and obesity (Carroll et al., 30 

2014; Durstine et al., 2000; Heath & Fentem, 1997; Kinne et al., 2004). Participation in physical 31 

activity can also help increase self-confidence and overall quality of life (Hicks et al., 2003). Physical 32 

activity is known to help reduce anxiety, depression and loneliness (Hicks et al., 2003; Kinne et al., 33 

2004). Even though the benefits of physical activity are frequently documented, disabled people are 34 

not as physically active as their able-bodied peers (Carroll et al., 2014; Healthy people 2020, 2010).  35 

Besides benefits of being active previous studies have also provided extensive insight in 36 

barriers and facilitators of physical activity experienced by disabled people.  For example, disabled 37 

people have reported barriers such as lack of physical activity opportunities, lack of adjusted 38 

facilities and lack of transport as reasons that prevent them from being physically active (Buffart, 39 

Westendorp, van den Berg-Emons, Stam, & Roebroeck, 2009; Jaarsma, Dijkstra, Geertzen, & Dekker, 40 

2014; Rimmer, Riley, Wang, Rauworth, & Jurkowski, 2004). Alternatively fun, social contacts and 41 

improving health were main facilitators for becoming and staying physically active (Jaarsma et al., 42 

2014; Rimmer et al., 2004). In order to try to increase physical activity participation we need to 43 

reduce barriers and improve the facilitators to get disabled people motivated to become physically 44 

active. In other words, it is important that we understand how to motivate disabled people to 45 

become physically active regularly.   46 

 Of course, motivating people is not straightforward. To better determine how to motivate 47 

people rather than merely describing motivation, the application of theoretical models is a useful 48 

strategy. Theoretical models can help as a guide to understand the necessary conditions needed in 49 

order to change behaviour. Models such as the theory of planned behaviour (TPB) and the 50 

transtheoretical model (TTM) have been frequently used in the past to predict and describe 51 

behaviour changes in physical activity in both people without (Hagger, Chatzisarantis, & Biddle, 52 

2002; Marshall & Biddle, 2001) and with disabilities (Cardinal, Kosma, & McCubbin, 2004; Jaarsma, 53 

Geertzen, de Jong, Dijkstra, & Dekker, 2014; Kooijmans et al., 2013; Korologou, Barkoukis, Lazuras, & 54 

Tsorbatzoudis, 2015; Latimer, Martin Ginis, & Craven, 2004). TPB assumes that intention is the most 55 

important element of influencing behaviour and that attitude, subjective norm and perceived 56 

behaviour control affect behaviour by promoting the decision of a person to act (Ajzen, 1991). TTM 57 

describes five stages of progress to achieve a behaviour goal (Prochaska & Velicer, 1997). In the first 58 

two stages people are considered to be either not thinking about changing their behaviour 59 

(precontemplation) or deliberating changing behaviour (contemplation). In the third stage, 60 
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preparation, a person is preparing themselves to change their behaviour. In the fourth and fifth 61 

stage, people are initiating (action) and maintaining (maintenance) the changes in their behaviour. 62 

Even though the TTM does not explicitly include intention in the model, several studies have shown 63 

that there is a linear increase in intention across the first three stages of the model (Webb & 64 

Sheeran, 2006). Both popular behaviour change models thus acknowledge that intention is a key 65 

element of behaviour and behaviour change (Sheeran, 2002; Webb & Sheeran, 2006). However 66 

when a person strongly intends to change their behaviour, such as their physical activity, this does 67 

not automatically translate into action in that the person will actually start the physical activity. This 68 

is usually referred to as the ‘intention-behaviour’ gap (Sheeran, 2002). Given this, it can be argued 69 

that traditional models such as TPB and TTM need to be expanded to include a volitional phase 70 

where intentions are implemented. In making this case a distinction is created between a 71 

motivational phase where people become motivated to change their behaviour and a volitional 72 

phase where people initiate, plan and maintain their new behaviour as well as restart when they 73 

have experienced setbacks (Sniehotta, Scholz, & Schwarzer, 2005).   74 

The health action process approach (HAPA) model (Fig. 1) is an example of a behaviour 75 

change model that includes a motivational and volitional phase. It has too been previously used in 76 

disabled people (Martin Ginis et al., 2013; Perrier, Sweet, Strachan, & Latimer-Cheung, 2012; Perrier, 77 

Shirazipour, & Latimer-Cheung, 2015). The HAPA model categorises people as pre-intenders, 78 

intenders or actors (Schwarzer, Lippke, & Luszczynska, 2011). In terms of this model, pre-intenders 79 

need to develop intention to change behaviour by acknowledging the risks their current behaviour 80 

implies (risk perception). Similarly this group has to consider the pros and cons (outcome 81 

expectancies) of the behaviour change. Finally they need to believe in their capacity to be able to 82 

perform this change in their behaviour (task self-efficacy) (Schwarzer et al., 2011). Intenders are 83 

persons who are motivated to change but have not acted on this change. Their intention needs to 84 

transform into the actual behavioural change. This may be achieved by using self-regulatory skills 85 

and strategies, such as planning the when, where and how of the behaviour change (action and 86 

coping planning), as well as having the confidence that they are able to maintain the behaviour 87 

change on a regular basis despite facing possible barriers (maintenance self-efficacy) (Schwarzer et 88 

al., 2011). Once people have transformed their intention into action they are considered actors. In 89 

order to maintain their new behaviour it is important that people remain confident of sustaining the 90 

behaviour change and also overcoming any relapses that might jeopardize their behaviour 91 

(maintenance and recovery self-efficacy). Monitoring the prescribed behaviour plan and meeting its 92 

requirements (action control) are also important to maintain for actors (Schwarzer et al., 2011).  93 



4 
 

The specific focus of this systematic review is on disabled people who are intenders of 94 

physical activity. The focus on intenders is important and novel for several reasons. According to 95 

Smith, Perrier and Martin (2016), to successfully increase physical activity participation in disabled 96 

people it is crucial that people have the intention to start becoming physically active. As such, they 97 

recommend that more attention is given to identifying intenders and determining possibilities to 98 

promote physical activity among those intending to be active (Smith, Perrier, & Martin, 2016). 99 

Latimer-Cheung et al (2013) also emphasised that intenders are the ideal target for physical activity 100 

interventions as intenders are more ready for change than people who have no intention to change 101 

their behaviour.  This does not imply that research on pre-intenders or actors is less relevant, but 102 

rather that researchers should specifically focus on intenders when trying to successfully increase 103 

physical activity participation. That focus also implies the importance of identifying people based on 104 

their specific behaviour change stage (e.g. intender) in order to tailor physical activity interventions. 105 

In other words, targeting people who intend or are ready to change current behaviour is a practical 106 

strategy for seeking to engage more people to become physically active as this group are ‘ready for 107 

change’.  108 

Besides focusing on intenders we also included people from different disability groups. One 109 

reason to include multiple disability groups is that previous research has mainly focused on one 110 

specific disability group (e.g. spinal cord injury). Disabled people show large differences in level of 111 

injury, which indicates that there are differences between disability groups as well as within 112 

disability groups. Results from studies with people from one specific disability group might therefore 113 

not be applicable for other disability groups. The recent move in health research to work with rather 114 

than on this heterogeneous group of people also indicates that disability organisations would like 115 

physical activity research to include several disability groups. Such a move to working with people 116 

and being guided by their needs is also consistent with community based participatory research 117 

(Schinke, Smith & McGannon, 2013). The rationale for this lies in recent calls for more research to be 118 

community driven and the benefits this can bring. For example, as Martin Ginis et al (2016) noted, 119 

“Within the disability context in particular, a call has been made for greater collaboration between 120 

the medical/rehabilitation and community sectors to facilitate and promote life-long LTPA (Leisure 121 

Time Physical Activity) participation” (p. 479). As suggested, community based participatory research 122 

considers that the community themselves are the experts of their needs and should therefore direct 123 

what research is done by, for example, identifying what needs studying (Schinke, Smith, & 124 

McGannon, 2013). Driven by such tenets of community based work, members of the disabled 125 

community and user led disability organisations (e.g. The English Federation of Disabled Sport) 126 

suggested that rather than focusing on one disability multiple impairment groups needed to be 127 
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incorporated if research within the context of the UK was to be best translated to provide 128 

meaningful outcomes and be of use. Members of the community also identified the need to focus at 129 

this stage exclusively on intenders.  In terms of this work, the population of this systematic review 130 

was not simply driven by theory and past empirical work but was also suggested by user led 131 

disability organisation such as the English Federation of Disability Sport (EFDS) and the National 132 

Disability Sports Organisations (NDSOs). These community based suggestions confirm the call for 133 

more physical activity research on different disability groups such as spinal cord injury (SCI), visual 134 

impairment, hearing impairment, amputation, cerebral palsy, restricted growth and learning 135 

disability. Therefore, without overlooking the importance of research focusing on one specific 136 

disability group, there is a need to also consider research that includes various disability groups. This 137 

is especially so as it is unknown whether variables such as outcome expectancies, action and coping 138 

planning and self-efficacy that positively influence physical activity participation (Arbour-139 

Nicitopoulos, Martin Ginis, & Latimer, 2009; Martin Ginis et al., 2013) are also applicable for people 140 

from different disability groups but who all are intenders.  141 

To date, no overview has been provided focusing on promoting physical activity in people 142 

with different disabilities who are ready to become physically active. Researchers may use different 143 

types of reviews such as a systematic review, meta-synthesis or meta-ethnography to provide a 144 

literature overview. A systematic review would typically involve a detailed plan and search strategy 145 

based on one or more research questions, after which quantitative studies will systematically be 146 

identified, appraised, and synthesised (Petticrew & Roberts, 2006). A systematic review might also 147 

include a statistical component, a meta-analysis, to synthesize all included studies into one estimate 148 

or effect size (Petticrew & Roberts, 2006). A meta-synthesis is an analytical technique that uses data 149 

from qualitative studies to provide a more comprehensive understanding of a particular 150 

phenomenon (Walsh & Downe, 2005). Finally in a meta-ethnography interpretations and 151 

explanations in the original studies are regarded as data and are translated to produce a synthesis 152 

(Britten et al., 2002).  153 

Against the aforementioned gap in disability research, and reasons why it is important to 154 

focus specifically on intenders, the main purpose of this systematic review was to provide an 155 

overview of what psychosocial factors are related to physical activity participation for disabled 156 

people who are intenders. A second purpose was to determine which physical activity programs or 157 

BCTs of physical activity programs significantly improved regular physical activity of disabled people. 158 

To enable clarity about BCTs in this review Michie et al. (2011) standardised definitions of 159 

techniques used in studies focusing on behaviour change and coding taxonomy are harnessed. A 160 

final purpose was to identify how participants were described as intenders. 161 
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1. Method 162 

The protocol used for this systematic review was the Preferred Reporting Items for Systematic 163 

Reviews and Meta Analyses guidelines (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009). 164 

 165 

1.1. Search strategy 166 

A search strategy was performed in Medline, PsychINFO, Cinahl, Scopus, SportDiscus and Web of 167 

Science using a combination of MesH terms and free text. Main keywords used in the search were 168 

"Visual Impairment" or "Hearing Impairment" or "Cerebral Palsy" or "Spinal Cord Injury" or 169 

“Amputation” or "Learning Disability" or “Dwarfism” AND “Sport” or “Physical activity” or “Exercise” 170 

or “Disabled sport”, AND “Motivation(al strategies)” or “Intender” or “HAPA model” or “ behaviour 171 

change”. The complete search strategy used in this study can be found in Appendix 1. The search 172 

was performed up to April 1rst 2016. 173 

 174 

1.2. Procedure quantitative studies 175 

We determined the following inclusion and exclusion criteria that were used throughout the 176 

different review stages.  177 

Included studies: 178 

1) focused on people with visual impairments, hearing impairments, cerebral palsy, SCI, 179 

amputation, restricted growth or learning disability, or a combination of any of the 180 

disabilities. Disabled people at all stages and severities of impairment were included in the 181 

review.  182 

2) solely focused on sport, sports participation, physical activity, exercise, disabled sport or any 183 

equivalent.  184 

3) clearly stated that the aim or intervention focused on promoting physical activity for inactive 185 

people intending to become physically active. If the term intenders was not used, the 186 

following intender definitions were also included:  187 

- Participants who were in the contemplation or preparation stage (when studies used the 188 

stages of change or transtheoretical model). 189 

- Participants who were defined as ‘ready to change’, ‘internally motivated to become 190 

active’ or use any similar description that explained the participants’ intention to become 191 

physically active.  192 

4) were published in peer-reviewed journals that were written in English were included in this 193 

study.  194 

5) could include all types of intervention delivery modes (e.g. internet-based, face-to-face, 195 
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written materials).  196 

6) could include a qualitative, quantitative or mixed method design. 197 

 198 

Studies were excluded if: 199 

1) participants were under the age of 18, even if they could be included in any of the above 200 

mentioned disability groups.  201 

2) they only focused on the biomechanical, physiological or neurological aspects of physical 202 

activity, on surgical procedures, treatment modalities, orthopaedic examinations, diagnostic 203 

methods or studies focusing on the validity or reliability of an instrument. 204 

3) they included a nutrition element in their research.  205 

4) these were reviews, books, book chapters, comments, reports, case studies, posters or 206 

letters.  207 

 208 

Data was extracted by the first author (EJ). The second author (BS) independently assessed a random 209 

selection of 10 titles, 10 abstracts and 5 full texts using the abovementioned inclusion and exclusion 210 

criteria, to ensure the accuracy of the study selection procedure. As part of this process the two 211 

authors (EJ and BS) discussed and agreed on including or excluding the randomly selected studies in 212 

a meeting acting as ‘critical friends’ (Smith & Sparkes, 2012; Smith, Bundon, & Best, 2016).  213 

1.3. Synthesising qualitative studies 214 

We also included qualitative studies in this systematic review. Although the original intention was to 215 

synthesise qualitative studies by using the process described by Williams et al., 2014 this step was 216 

abandoned due to lack of qualitative studies that were included in this systematic review.  217 

     218 

1.4. Data extraction  219 

After all relevant studies were selected the following data were extracted: number of participants, 220 

sample characteristics, study design, intervention type and duration, assessment method, 221 

theoretical framework, outcome measures and significant results. Relevant quotes or themes were 222 

extracted from included qualitative studies. The mean age of the research sample within a study was 223 

pooled if possible and necessary. The weighted mean age of all included studies was calculated by 224 

first multiplying the mean age by the number of participants for each study. Then, these values were 225 

added and divided by the total number of participants of all included studies. 226 

 227 

 228 

 229 
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1.5. Assessing quality of methodology 230 

We included both qualitative and quantitative studies in this systematic review, which shows 231 

diversity in study design, data collection methods, outcome measures and analytical methods that 232 

were used. This diversity complicates comparison of methodological quality across included studies. 233 

Moreover, most quality assessment tools focus on specific types of research (i.e. either qualitative or 234 

quantitative) or are restricted to certain study designs such as randomized controlled trials. 235 

However, Sirriyeh et al (2012) developed a tool that can help guide quality assessment of both 236 

qualitative and quantitative studies. The tool consists of 16 criteria which need to be scored 237 

according to a four point scale (i.e. 0 to 3, with 3 being the highest score). In addition to the criteria 238 

highlighted by Williams et al. (2014), and with the exception of criteria 14 (the reliability of analytical 239 

process (qualitative only) because this check is flawed and now known to be ineffective for reliability 240 

purposes in terms of qualitative research (Smith & McGannon, 2017), all included studies were 241 

assessed for quality based on the tool as described by Sirriyeh et al (2012). All included studies were 242 

scored, divided by the maximum possible score and reported as percentages (see Table 3). Initial 243 

scoring was done by the first author and later by the second author as part of the critical friends 244 

judgment process as detailed in Smith and McGannon (2017). 245 

 246 

1.6. Coding the behaviour change techniques 247 

The coding of the BCTs was conducted by two researchers (XX and XX) using behaviour change 248 

technique taxonomy by Michie et al (2011). Prior to coding, both researchers familiarised 249 

themselves with the BCT coding method and definitions developed by Michie et al (2011). The first 250 

author then screened the included intervention studies for elements meeting these BCT definitions. 251 

After the initial screening the first author coded all BCTs that were reported in the included 252 

intervention studies. Similar to judging the quality of the research, both researchers finally operated 253 

as critical friends to explore, compare and enrich interpretations of the coding and arrive at final BCT 254 

coding for each intervention study (Smith & McGannon, 2017).  255 

 256 

1.7. Assessing intervention and BCT effectiveness 257 

The effect sizes of the included studies (e.g. Cohen’s d) for the statistically significant outcome 258 

measures are presented in Table 1. When the study did not report any effect sizes, these were 259 

sought by contacting the named authors for additional numerical data needed. However, they 260 

unfortunately did not provide the requested data. We therefore could not calculate the effect sizes 261 

of this study (Thomas et al, 2011). Effective studies were defined as studies including an intervention 262 

that reported a significant difference (p < 0.05) between the intervention and the control group. We 263 
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identified the BCTs that were present in the effective and non-effective intervention studies. We 264 

then analysed the BCT effectiveness using the method as described in Hynynen et al (2016). In this 265 

study BCTs are effective if they were present in at least 50% of the effective studies but not present 266 

or only present in one of the non-effective trials. Please also see Table 2 for included BCTs in 267 

effective and non-effective studies. 268 

 269 

2. Results 270 

2.1. Study selection 271 

A total of 1808 studies were identified in the search with 374 duplicates. After the evaluation of the 272 

titles, 278 studies were included to the abstract stage. From the 278 abstracts, 45 studies were 273 

included for the full text stage. Two articles were excluded from the full text stage because the full 274 

text of the studies was unavailable, despite attempts to retrieve the studies from other libraries or 275 

by contacting the authors. Another 26 articles were excluded because these did not meet the 276 

inclusion criteria. After evaluating the full text and searching the references of the included studies 277 

20 studies were included in this study (Fig. 2). Nineteen of these studies were quantitative studies 278 

and one study (Kennedy, Taylor, & Hindson, 2006)  included both quantitative as qualitative data. 279 

 280 

2.2. Summary of Results from the Reviewed Articles 281 

The results from the included studies from this systematic review are described below (see also 282 

Table 1). 283 

 284 

2.2.1. Characteristics of the included studies 285 

The 20 included studies were published between 2004 and 2015. The study sample of the included 286 

studies had the following characteristics: the weighted mean age of the study sample included in this 287 

study is 43.9 years, with age ranging from 18-82. In total 1908 males (57%) and 1444 females (43%) 288 

participated in the included studies. The minimum and maximum sample sizes were 16 and 648 289 

participants respectively. The majority of studies (19, 95%) included people with SCI in their study 290 

sample, with six studies including more than one disability group. All studies used questionnaires as 291 

their assessment tool, with one study also including interviews. Intervention delivery modes were 292 

telephone counselling (n=5), written materials (n=4), a course (n=1) and face-to-face counselling 293 

(n=1), with three studies used a combination of these modes. Most frequently used study design 294 

was a cross-sectional design (n=11). Other designs included cohort studies (n=5), RCTs (n=3), and an 295 

observational study (n=1). Duration of interventions ranged from 2 weeks to 18 months. 296 

   297 
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2.2.2. Theories, models and frameworks 298 

The majority of the included studies based their research on theories or models (n=16, 80%). The 299 

most frequently chosen theory was the theory of planned behaviour (n=6), which was also used in 300 

combination with frameworks or models such as the international classification of functioning, 301 

disability and health, the transtheoretical model or the health action process approach. Other 302 

models or frameworks included the health action process approach (n=4), the transtheoretical 303 

model (n=3) and the international classification of functioning, disability and health (n=3).  304 

 305 

2.3. Psychosocial factors related to physical activity participation 306 

The primary purpose of this study was to provide an overview of what psychosocial factors are 307 

related to physical activity participation for disabled people who are intenders. The significant 308 

results of the included studies suggest positive association of self-efficacy (Arbour-Nicitopoulos et 309 

al., 2009; Cardinal et al., 2004; Keegan, Chan, Ditchman, & Chiu, 2012; Kennedy et al., 2006; Kosma, 310 

Cardinal, & McCubbin, 2004; Martin Ginis et al., 2013; Molton, Jensen, Nielson, Cardenas, & Ehde, 311 

2008; Perrier et al., 2012; Perrier et al., 2015; Warms, Belza, Whitney, Mitchell, & Stiens, 2004), 312 

intention (Arbour-Nicitopoulos et al., 2009; Arbour-Nicitopoulos, Tomasone, Latimer-Cheung, & 313 

Martin Ginis, 2014; Latimer, Martin Ginis, & Arbour, 2006; Martin Ginis et al., 2013; Molton et al., 314 

2008; Perrier et al., 2015) and outcome expectancies (Cardinal et al., 2004; Keegan et al., 2012; 315 

Kosma et al., 2004; Martin Ginis et al., 2013; Perrier et al., 2012; Perrier et al., 2015) on physical 316 

activity. Twelve studies reported an increase in self-efficacy in intenders engaging in regular physical 317 

activity. This included task self-efficacy, barrier self-efficacy, maintenance self-efficacy, exercise self-318 

efficacy, self-esteem as well as general self-efficacy. Seven studies reported intention and five 319 

studies the weighing-up of pros and cons or outcome expectancies as predictors for physical activity 320 

participation.  321 

Negative associations with physical activity might be experiencing barriers to physical activity 322 

(Cardinal et al., 2004; Jaarsma et al., 2014; Jaarsma, Dekker, Koopmans, Dijkstra, & Geertzen, 2014; 323 

Warms et al., 2004) and the severity of disability (Jaarsma et al., 2014; Keegan et al., 2012). Four 324 

studies reported experienced barriers to physical activity and two studies reported that the severity 325 

of the disability was negatively associated with physical activity. 326 

 327 

2.4. Effective studies and their BCTs 328 

The second purpose of this study was to determine which physical activity programs or BCTs 329 

significantly improved regular physical activity of disabled people. Seven intervention studies were 330 

identified, of which 6 showed effective interventions (i.e. significant differences between 331 
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experimental and control group). At least 50% of these effective interventions used the following 332 

BCTs to promote physical activity for intenders with a disability: 333 

1. Prompt self-monitoring of behaviour (e.g. filling out a questionnaire) (Arbour-Nicitopoulos et 334 

al., 2009; Arbour-Nicitopoulos et al., 2014; Kennedy et al., 2006; Latimer et al., 2006; 335 

Pelletier, Latimer-Cheung, Warburton, & Hicks, 2014; Thomas et al., 2011; Warms et al., 336 

2004). 337 

2. Providing information on the consequences of behaviour to the individual (e.g. costs and 338 

benefits) (Arbour-Nicitopoulos et al., 2009; Arbour-Nicitopoulos et al., 2014; Pelletier et al., 339 

2014; Warms et al., 2004).. 340 

3. Barrier identification and problem solving (Arbour-Nicitopoulos et al., 2009; Arbour-341 

Nicitopoulos et al., 2014; Pelletier et al., 2014; Warms et al., 2004). 342 

4. Use of follow up prompts (Arbour-Nicitopoulos et al., 2014; Kennedy et al., 2006; Pelletier et 343 

al., 2014; Thomas et al., 2011; Warms et al., 2004). 344 

5. Goal setting (behaviour) (Arbour-Nicitopoulos et al., 2014; Latimer et al., 2006; Thomas et 345 

al., 2011; Warms et al., 2004). 346 

6. Action planning (Arbour-Nicitopoulos et al., 2009; Arbour-Nicitopoulos et al., 2014; Latimer 347 

et al., 2006; Warms et al., 2004). 348 

7. Providing instructions on how to perform the behaviour (e.g. educational materials, exercise 349 

guidelines, exercise dvds, etc.)) (Arbour-Nicitopoulos et al., 2009; Arbour-Nicitopoulos et al., 350 

2014; Latimer et al., 2006; Thomas et al., 2011)..  351 

8. Prompt review of behavioural goals (Arbour-Nicitopoulos et al., 2009; Latimer et al., 2006; 352 

Pelletier et al., 2014; Warms et al., 2004).. 353 

The BCTs used in the effective studies can also be found in Table 2. 354 

 355 

2.5. Identifying participants as intenders 356 

The final purpose of this systematic review was to identify how participants were described as 357 

intenders. Eight studies clearly defined their participants as intenders by either using the HAPA 358 

model or using the TTM (Arbour-Nicitopoulos et al., 2014; Cardinal et al., 2004; Kosma, Cardinal, & 359 

McCubbin, 2005; Martin Ginis et al., 2013; Perrier et al., 2012; Perrier et al., 2015; Thomas et al., 360 

2011; Warms et al., 2004). Another seven studies used intention, initiating exercise or readiness to 361 

change to define the intention stage of the included participants (Arbour-Nicitopoulos et al., 2009; 362 

Jaarsma et al., 2014; Jaarsma et al., 2014; Latimer et al., 2004; Latimer & Martin Ginis, 2005). Four 363 

studies described the inclusion criteria for participants by using statement such as ‘exercise 364 
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schematics’ or participants who were ’promptly engaged and persisted exercise for at least 6 weeks’ 365 

(Gernigon, Pereira Dias, Riou, Briki, & Ninot, 2015; Kennedy et al., 2006; Pelletier et al., 2014; Saebu 366 

& Sorensen, 2011). Finally one study did not specifically describe participants as intenders, but did 367 

report that their research question focused on predicting physical activity/exercise participation for 368 

people with SCI (Keegan et al., 2012). They also reported that the findings from the study could help 369 

‘to design more effective health promotion behavioural interventions for people with SCI.’ (Keegan 370 

et al., 2012)  371 

 372 

3. Discussion 373 

3.1. Discussion based on results 374 

The first purpose of this original systematic review was to provide an overview of what 375 

psychosocial factors are related to physical activity participation for disabled people who are 376 

intenders. Positive associations with physical activity were self-efficacy, intention and weighing pros 377 

and cons, while experiencing barriers and the severity of the impairment were negatively 378 

associated.. However the majority of the studies that reported these results used a cross-sectional 379 

design in determining physical activity in disabled people who are intenders. A cross-sectional design 380 

can only provide information about physical activity at a specific time and cannot take into account 381 

whether changes in physical activity occur over time (Spata AV, 2003). Studies with cross-sectional 382 

designs cannot establish a cause-and-effect relationship. Longitudinal studies do allow detecting 383 

changes of an intervention over a longer period and determine the effect after introducing an 384 

independent variable (Berg & Latin, 2004). Given all this, researchers should consider also including 385 

variables as self-efficacy, outcome expectancies and intention in longitudinal studies, to see whether 386 

these variables indeed have a positive effect on physical activity, preferably by using a study design 387 

that includes both an experimental and a control group (e.g. RCT). 388 

The second purpose of the paper was to determine which physical activity programs or BCTs 389 

of physical activity programs significantly improved regular physical activity of disabled people. 390 

Results of this systematic review reported the following BCTs to effectively help promoting physical 391 

activity, namely prompt self-monitoring of behaviour, barrier identification and problem solving, 392 

providing information on consequences of behaviour to the individual, using follow up prompts, goal 393 

setting, action planning, instructions on how to perform the behaviour and prompt review of 394 

behavioural goals. Unfortunately only 6 intervention studies met the inclusion criteria of effective 395 

studies and consequently we were only able to code the BCTs included in these six studies. This 396 

suggests that more intervention studies are needed in order to ensure a better overview of effective 397 

BCTs. Other identified BCTs included motivational interviewing and social support as effective 398 
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elements of physical activity interventions. Future research should therefore consider not only 399 

including the 8 effective BCTs that were identified in this systematic review, but also explore other 400 

BCTs to establish a more profound set of BCTs that are effective in promoting physical activity in 401 

intenders with disabilities. 402 

 An example of an effective BCT to include in future research is Motivational Interviewing 403 

(Rollnick, Miller, & Butler, 2008). Motivational Interviewing works by trying to activate people’s own 404 

motivation to change and have people make their own decisions about behaviour change (Rollnick 405 

et al., 2008). Previous research has shown that participant involvement or a client-centred approach, 406 

like motivational interviewing, provides significant improvements in physical activity compared to 407 

the control group (Arbour-Nicitopoulos et al., 2014; Bombardier et al., 2008). The nature of BCTs of 408 

the included studies in these systematic review also suggest that participants and professionals 409 

should both be involved in making decisions about the physical activity program, rather than the 410 

professional suggesting which physical activity program the participant should follow. Future 411 

research should therefore considering adopting a more participant involved approach such as 412 

Motivational Interviewing in their programs to increase regular physical activity for intenders with 413 

disabilities. 414 

The final purpose of the research was to identify how participants were described as 415 

intenders. All the included papers reviewed used definitions that capture the idea of participants as 416 

intenders, thereby allowing readers to deduce or infer that participants were intenders. That said, 417 

we cannot state with absolute certainty that all participants in each study were intenders as 418 

sometimes studies did not explicitly specify whether participants were pre-intenders, intenders or 419 

actors (or equivalents to these terms). Given the importance of identifying people’s stage when 420 

designing interventions, as Williams, Ma, and Martin Ginis (2017) also suggested, future research 421 

should carefully consider describing their research sample more specifically by including the 422 

participant’s stage of intention at the beginning of a physical activity program.   423 

 424 

3.2. Recommendations 425 

In addition to the above points grounded in the results, the following recommendations based on 426 

conducting this systematic review are proposed to enhance future research. 427 

 428 

3.2.1 Implications for research 429 

First, researchers need to provide a clearer description of the content of the interventions in physical 430 

activity. For example, several included studies in our systematic review reported that multiple 431 

counselling sessions in their physical activity program had a positive effect on physical activity for 432 
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disabled people (Arbour-Nicitopoulos et al., 2014; Pelletier et al., 2014; Thomas et al., 2011; Warms 433 

et al., 2004). However, researchers did not discuss in detail what these counselling sessions looked 434 

like, which limits the possibility of identifying BCTs that effectively improved physical activity (Michie 435 

et al., 2011). What was provided was a general description on duration and frequently of the 436 

counselling sessions, and that sessions focused on “problem-solving and renegotiating goals” 437 

(Warms et al., 2004). A rare exception of a more detailed description of the content of a BCT is an 438 

action plan. In the study by Arbour-Nicitopoulos et al (2009) they describe that participants were 439 

asked to set up an action plan that included when, where and how often they were planning to 440 

participate in what types of physical activity. If we are to truly learn from research papers, use 441 

psychological interventions proposed correctly, and seek to replicate research, future research 442 

should therefore provide a detailed description of the content of all BCTs included in their 443 

intervention to increase possibilities of identifying effective BCTs for promoting physical activity in 444 

disabled people who are intenders.  445 

 Second, the individual’s stage of intention needs to be defined so that interventions can be 446 

tailored according to the stage of intention. Previous research has shown that interventions focusing 447 

on behaviour change are most effective when they are tailored to the individual’s stage of intention 448 

(Abraham, 2008; Ziegelmann, Luszczynska, Lippke, & Schwarzer, 2007). For instance interventions 449 

focusing on pre-intenders should focus on high risk perception, positive outcome expectancies and 450 

task self-efficacy (Arbour-Nicitopoulos et al., 2009; Martin Ginis et al., 2013). However these 451 

variables are unlikely to be effective for intenders, as interventions for intenders should focus on 452 

high maintenance self-efficacy and creating action and coping plans (Arbour-Nicitopoulos et al., 453 

2009; Martin Ginis et al., 2013). Furthermore interventions including actors need to focus on 454 

maintenance and recovery self-efficacy as well as monitoring and meeting the requirements of the 455 

action and coping plans (Arbour-Nicitopoulos et al., 2009; Martin Ginis et al., 2013). Thus, as 456 

Williams et al. (2017) also suggest, implications for future research are that professionals should 457 

carefully define the participant’s stage of intention at the start of the intervention to allow the 458 

intervention to be matched with the current intention stage of the participants. Specifically, 459 

professionals need to ensure that participants are defined as intenders when physical activity 460 

programs are focusing on successfully increasing participation in regular physical activity.  461 

 Third, physical activity programs for intenders should take into account the heterogeneity of 462 

disabled people. For example given the differences across disability groups in terms of physical 463 

impairment and the resulting different restrictions of activity that can follow, programs need to 464 

consider such diversity when promoting physical activity. At the same time, there are also 465 

differences within disability groups. For example, a SCI where only the person’s legs are affected 466 
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(paraplegic) or a SCI where both arms and legs are affected (tetraplegic) will result in very different 467 

functional abilities, which can result in fewer physical activity possibilities for people with 468 

tetraplegia. Thus, not only should programs and interventions be tailored in terms of differences 469 

across groups. Differences within groups also need serious consideration. Consequently, implications 470 

for future research focusing on physical activity programs for disabled people should take into 471 

account both differences between and within disability groups and consider a tailor-made physical 472 

activity program for disabled people. Which interventions work best for what disability group.   473 

 474 

3.2.1 Practical implications 475 

Apart from implications for research there are also practical implications for researchers to consider. 476 

First, in recent years community based research has been advocated (Schinke & Blodgett, 2016). 477 

Reasons for this include the belief that the community themselves are the experts of their needs and 478 

should therefore co-create and direct what research is done by, for example, identifying what needs 479 

studying. Following that recommendation, this research was driven by members of disabled 480 

community who themselves directed the research by identifying the purposes. Thus, whilst the 481 

review focused on intenders, the scope of the work expands to a large group of people within the 482 

community who would like to become physically active (i.e. intenders) and user-led disability 483 

organisations (at least in the UK) who have identified an urgent need to focus on both intenders and 484 

a wide range impairments. When conducting future projects researchers should consider working 485 

together with the community and co-creating research together, which will help to better meet the 486 

demands from the community and participants, but can also help with implementation of successful 487 

implementation.    488 

Finally, we need to develop physical activity interventions that can both avoid common 489 

errors as well as help us move forward. Drawing on Kelly and Barker (2016) and contextualising their 490 

points within physical activity, common errors include assuming becoming physically active is just 491 

common sense, thinking that changing physical activity levels is a simple matter of getting the 492 

message across, expecting knowledge and information to be the drive for becoming physically 493 

active, assuming that people act either rationally or irrationally all the time, trying to predict 494 

individual behaviour and accurately predict how becoming physical activity will result from a single 495 

specific stimulus. To better understand behaviour change such as physical activity and develop 496 

stronger interventions researchers might decide to not focus only on predictive causal models but 497 

also consider regressive models to understand preceding conditions (Kelly & Barker, 2016). Such a 498 

regressive inference approach would explain how events are developed and executed as well as how 499 

they relate to other practices over time. In other words it will start with event B (or C or D), tries to 500 
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determine what happened before B (or C or D) and links these prior events to the behaviour (Kelly & 501 

Barker, 2016). This approach is different from predictive models, like the TPB and the HAPA model, 502 

that start with A and try to predict what B, C and D will be. Understanding preceding events by using 503 

a regressive approach can help determining patterns and practices to change behaviour (Michie et 504 

al., 2011). Furthermore, researchers should take into account that changing human behaviour, such 505 

as becoming physical activity, consists of processes that are embedded in social life and are not 506 

single independent events. Current behaviour is also often integrated in people’s everyday lives 507 

based on their habits, routines and automatic responses to stimuli from the environment. In order to 508 

successfully change behaviour interventions should take the complexity of behaviour change into 509 

account and not treat behaviour as a single event that can be triggered by providing information or 510 

messages (Kelly & Barker, 2016). Additionally, interventions should consider including affect 511 

(Ekkekakis & Zenko, 2016) with a focus on how emotions like pleasure or unpleasant feelings are not 512 

simply embodied and felt pre-discursively but also created through relationships and narratives that 513 

circulate in culture (Phoenix & Orr, 2014; Tamminen & Bennett, 2017). Moreover, the concept of 514 

social practice that sees behaviour as an interaction between people that share a similar practice, 515 

rather than individuals behaving isolated from each other. Social practice has previously been used 516 

for smoking cessation, where people only changed their behaviour once smoking was defined as a 517 

health problem and it was considered as socially unacceptable (e.g. no longer allowed in public 518 

areas) (Kelly & Barker, 2016). With changes in conditions or practices for smoking the behaviour of 519 

people also changed. Even though the decrease in smoking behaviour was not an easy and quick 520 

process, a similar extensive process will be needed to change physical activity behaviour. 521 

 To conclude, it is hoped this systematic review not only captures various empirical evidence 522 

to help with the promotion of physical activity among disabled people. We hope also that it provides 523 

a springboard to enhance our research with disabled people so that more meaningful behaviour 524 

change interventions are developed in the future. 525 
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