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Abstract 

Physical inactivity is a well identified contributor to morbidity and reduced life 

expectancy worldwide, yet physical activity (PA) participation in adults remains sub-

optimal. Older adults and those with chronic health conditions face additional barriers to 

engaging in adequate amounts of PA. The healthcare setting provides an ideal 

opportunity to deliver interventions to promote participation in PA, particularly to older 

adults and those with chronic disease, however research to date has focused 

predominately on interventions delivered in primary care and little is known about their 

effect in other healthcare settings. The aim of this thesis was to optimise the PA levels of 

clients being discharged from community rehabilitation. This involved a systematic 

review and a randomised controlled trial to test the feasibility of a brief intervention to 

increase PA in the community rehabilitation setting. 

A systematic review (n=25 included papers) demonstrated that some brief interventions 

to increase PA, delivered in a healthcare setting other than primary care, are effective at 

increasing PA in the medium-term. However, further research is required to determine 

the long-term impact of such interventions, and the wide variation in definition and 

types of ‘brief interventions’ makes it difficult to determine which features optimise 

outcomes. In a feasibility randomised controlled trial (n=40 participants), it was feasible 

to deliver education and counseling to support the long-term adoption of regular PA to 

clients attending community rehabilitation. 

Collectively, the research presented in this thesis highlights the effect of brief 

interventions to increase PA, when delivered in the healthcare setting other than 

primary care and may facilitate the implementation of these type of interventions in a 
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greater variety of healthcare settings. In the community rehabilitation setting, while it is 

feasible to deliver brief interventions to increase PA, refinement of the study protocol is 

required prior to further research to assess the clinical benefits of such an intervention. 
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Chapter 1: Background  

Physical activity (PA) is defined as “any bodily movement produced by skeletal muscles 

that requires energy expenditure” and includes all movement derived from structured 

activity, leisure-time, transportation, or work [1]. Physical inactivity is defined as “an 

absence or in-sufficient level of PA required to meet the current PA recommendations” 

[2]. Physical inactivity is well established as a key modifiable risk factor for leading non-

communicable diseases, in particular heart disease, stroke, diabetes, and breast and 

colon cancer [2]. It is estimated that eliminating physical inactivity could increase life 

expectancy and reduce the incidence of coronary heart disease, type 2 diabetes, and 

breast and colon cancers by up to 10% [3]. Further, PA contributes to the reduction of 

other non-communicable disease risk factors, such as hypertension, overweight and 

obesity [2]. Low cardiorespiratory fitness has been identified as the single leading risk 

factor for all causes of death [4] and PA is estimated to account for 9% of all premature 

mortality [3]. Beyond the burden of physical disease, PA has been demonstrated to 

improve mental health, delay the onset of dementia and improve quality of life and well-

being [2]. Sedentary behaviour refers to “any waking behaviour characterized by an 

energy expenditure less than 1.5 metabolic equivalents (METs), while in a sitting, 

reclining or lying posture” [2]. Sedentary behaviour is associated with further adverse 

health outcomes, including all-cause mortality, cardiovascular disease mortality, cancer 

mortality and incidence of cardiovascular disease, cancer and type 2 diabetes [5]. 
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1.1 Physical activity guidelines and participation 

Global PA and sedentary behaviour guidelines recommend all adults and older adults 

aim to accumulate a minimum of 150 minutes of moderate intensity, or 75 minutes of 

vigorous intensity, PA per week, with participation in additional PA offering greater 

health outcomes [1]. The guidelines outline the importance of completing muscle 

strengthening exercises at least twice per week and recommend older adults (65 years 

and above) also incorporate balance and flexibility exercises into their routine. It is 

recommended that all adults limit time spent being sedentary, and that replacing this 

time with PA of any intensity offers health benefits. Further, that to reduce the 

detrimental effects of sedentary behaviour, adults should aim to participate in more 

than the minimum recommended amount of moderate to vigorous intensity PA [5]. 

Globally it has been estimated that 23% of adults do not meet PA guidelines, with rates 

of inactivity up to 70% in developed nations due to transportation use, use of 

technology and urbanization [2]. In Australia, more than half of adults do not meet PA 

guidelines [6]. Within countries, a number of subgroups experience significant inequities 

in opportunities for and participation in PA, these include; women, older adults, those 

with low socioeconomic status, those with disabilities and chronic illness, marginalized 

populations, indigenous peoples and those who live rurally [2]. This thesis will focus on 

the PA levels of older adults and in particular, older adults with chronic illness. In 

Australia, up to three-quarters of older adults, aged 75 and over, are not sufficiently 

active [6]. Barriers to PA for older adults have been identified as lack of time, knowledge, 

self-discipline or motivation, ill health or changing health status, potential for injury, 

access, cost and lack of self-efficacy [7].  
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For those with chronic disease, rates of PA vary. Only 30% of those with osteoarthritis 

meet PA guidelines [8]; stroke survivors are 39% less likely to meet PA guidelines than 

age matched healthy adults [9]; individuals with congestive heart failure are 32% less 

likely; and those with spinal cord injury are 66% less likely [9]. Besides the health risks 

associated with low levels of PA for someone with a chronic condition, in many instances 

an inactive lifestyle compounds the effect of the condition, potentially restricting 

functional ability and personal independence [9]. A study investigating post arthroplasty 

PA levels in participants with osteoarthritis found that pre-operatively participants spent 

82% of their day in sedentary activities [10]. Six months post-operatively, despite 

patient-reported improvements in pain, function and physical ability, objectively (device) 

measured PA was unchanged, with 83% of participant time spent in sedentary activity 

and only one of 52 participants meeting PA guidelines [10]. This highlights the challenges 

and complexity of behaviour change in older adults and those with chronic conditions. 

In 2013, the financial burden of physical inactivity to the healthcare system was 

conservatively estimated to be $54 billion/year globally [11]. A further $14 billion/year 

globally is attributed to loss of productivity as a result of physical inactivity related 

deaths [11]. In Australia, the combined costs of healthcare expenditure and loss of 

productivity were estimated to be $805 million per year [11]. Increasing PA levels is an 

important investment, which could lead to considerable savings in healthcare spending. 

Health promotion and disease prevention programs can empower individuals to make 

healthier choices and reduce their risk of disease and disability [12]. Further, many 

preventative health interventions are cost effective, reducing the need to treat 

expensive diseases and improving quality of life, at a reasonable cost [13]. A 2017 report 
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estimated that only 1.3% of all health care spending in Australia is on preventative 

health, substantially less than Canada, the USA, the UK and New Zealand [13]. While 

health promotion interventions targeting physical activity have been demonstrated to 

be cost effective [14], in 2007-8 less than 2% of Australian general practitioner 

consultations provided exercise counseling advice [15]. This figure sits in stark contrast 

to the known rates of physical inactivity, particularly in older adults and those with 

chronic disease, who are most likely to be accessing general practice services in primary 

care. Addressing physical inactivity is an important public health priority. Preventative 

health promotion in this space has the potential to reduce burden of disease, extend 

lives and reduce healthcare spending worldwide. 

1.2 Interventions to promote physical activity participation 

If physical inactivity could be reduced by 25%, it is estimated that more than 1.3 million 

deaths/year could be avoided worldwide [3]. Meanwhile eliminating physical inactivity 

completely could avert up to 5 million deaths/year globally [1]. Global and national 

guidelines call for the implementation of strategies to urgently address physical 

inactivity. The World Health Organisation’s (WHO) ‘Global Action Plan on Physical 

Activity 2018-2030’ calls for a 15% relative reduction in the global prevalence of physical 

inactivity in adults and adolescents [2]. To achieve this goal, it outlines policy actions 

calling for public health messaging supporting the uptake of PA for all ages, creation of 

environments that promote PA, programs and opportunities to support engagement in 

PA for all age groups and abilities, and investment in systems to enable change on 

national and international levels [2].  
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Large scale systematic reviews [5, 16-18] have investigated the effect of population level 

interventions to increase PA. In the United States, a Task Force on Community 

Preventative Services led a large scale review on the effectiveness of interventions to 

increase PA [16]. The resulting evidence was graded according to The Guide to 

Community Preventative Services [19] as ‘recommended against’, ‘insufficient’, 

‘sufficient’ or ‘strong’. Figure 1 represents the findings of this review. Strong evidence 

exists for a number of behavioural and social approaches to increase PA, including social 

support interventions in community settings and individually adapted health behaviour 

change programs. Social support interventions focus on changing PA behaviour through 

“building, strengthening and maintaining social networks”, to provide supportive 

relationships for behaviour change. These interventions were associated with a 44% 

median change in time spent in PA for adults and older adults. ‘Individually adapted 

health behaviour change programs’ [16] are tailored to the individual’s readiness for 

change, specific interests and preferences, these programs resulted in a median net 

increase of time spent in PA of 35% in adult and older adult populations. They 

incorporate goal setting, building social support for new behavioural patterns, 

behavioural reinforcement strategies and problem solving to overcome barriers and 

prevent relapse.  
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Figure 1.1  The effectiveness of interventions to increase physical activity for all age groups  

* level of evidence as per The Guide to Community Preventative Services[19] 

  

Informational 
approaches to 

increasing physical 
activity

Point-of-decision prompts

i.e. a sign encouraging use of 
stairs instead of elevator

(sufficient evidence*)

Community-wide campaigns

i.e. highly visable, broad-based, 
multiple intervention 

approaches

(strong evidence*)

Mass media campaigns

i.e. newspaper, radio, 
television, billboards

(insufficiant evidence*)

Classroom based health 
education focused on providing 

information

(insufficient evidence*)

Behavioural and 
social approaches 

to increasing 
physical activity

School-based physical 
education

(strong evidence*)

College-based health education 
and physical education

(insufficient evidence*)

Classroom-based health 
education focusing on reducing 
television and video game time

(insufficient evidence*)

Family-based social support

for behaviour change

(insufficiant evidence*)

Social support interventions in 
community settings

i.e. "buddy" support system  

(strong evidence*)

Individually-adapted health 
behaviour change programs

i.e. health coaching programs

(strong evidence*)

Environmental and 
policy approaches 

to increasing 
physical activity

Creating or enhancing access 
to places for physical activity 
combined with informational 

outreach activites

i.e. access to fitness centres 
and walking trails

(strong evidence*)
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A large meta-analysis examining the effect of interventions to increase PA among 

healthy adults, including 99,011 participants, found PA interventions to be modestly 

effective (effect size (ES) 0.19) [20]. Interventions included in this review ranged from a 

single motivational educational session (median duration 60 minutes) to extensive 

supervised exercise sessions occurring over many weeks (median 45 minutes duration, 

27 sessions). This analysis found that interventions aimed at an individual level were 

more effective than interventions aimed at a whole community (ES 0.19 and 0.09, 

respectively) [20]. Interventions employing behavioural strategies, such as goal setting, 

self-monitoring and use of cues, were more effective (ES 0.25) than those without (ES 

0.17) [20]. There is no single intervention or approach to increase PA that will reach all 

demographics. A number of guidelines and reviews have examined effective delivery 

modalities and challenges in specific population subgroups, including older adults and 

those with chronic illness. 

Older adults 

“Increasing levels of PA is one of the most important steps older adults can take to 

improve and maintain their physical, social and mental health, and quality of life” [21]. 

For the purpose of this thesis, the term ‘older adults’ refers to adults aged 65 years and 

over, unless otherwise specified. PA plays a key role in preventing, or delaying the onset 

of, and in managing a range of chronic diseases [22]. This is particularly important for 

older adults, given 80% of Australian older adults are estimated to suffer from one or 

more chronic conditions, with 55% estimated to suffer from two or more [23]. 
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Furthermore, remaining physically active assists in maintaining functional independence, 

preventing falls, and negating the effects of sedentary behaviour [5]. 

Like most high-income countries, Australia has a large and growing older adult 

population, with the portion of older adults forecast to increase from 15% to nearly 23% 

by 2050 [24]. This growth, combined with the substantial burden of chronic disease 

older adults carry, raises significant concern about both the cost and ability of the 

healthcare system to meet future demand. It has therefore never been more important 

to focus resources on preventative health, in particular, promoting PA and addressing 

barriers to activity participation for older adults. Guideline recommendations to support 

older adults to be more physically active include: modification of environments to 

increase opportunities for PA; implementation of social and community interventions to 

support older adults to live more active lives; and delivery of education about the health 

benefits of PA and of breaking up periods of prolonged sitting [21].  

A number of systematic reviews have investigated the effect of interventions to increase 

physical activity in older adults. These reviews are summarised in Table 1.1. A large 

systematic review examining the effect of a range of supervised exercise and 

behavioural interventions to increase PA in older adults, found these to increase PA 

behaviours of community-dwelling older adults (ES 0.18, p<0.001), with a mean 

difference of 620 more steps/day or 73 more minutes of PA/week for the intervention 

group compared to the no-intervention control group, in the short-term [25]. 

Interventions included in this review comprised 15 sessions (median), with each session 

lasting 60 minutes (median). Interventions were delivered over 90 days (median). 
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Certain intervention delivery characteristics impacted their effectiveness specifically, 

interventions with a theoretical basis were more effective than those without; and 

interventions employing a combination of cognitive and behavioural strategies were 

more effective than those using one of these strategies alone. Further, the use of 

motivational-interviewing, problem solving techniques, strategies to manage barriers, 

and inclusion of audio-visual and/or mailed materials also enhanced effectiveness [25]. 

Another review, studying the effect of health coaching interventions on PA levels of 

adults aged 60 and over, found these to have a small but significant effect on PA levels 

(27 studies; standard mean difference=0.27; 95% confidence interval 0.18 to 0.37; 

p<0.001) [26]. In this review, interventions primarily delivered face-to-face were found 

to be more effective than those delivered by telephone. These reviews support the 

application of interventions to increase PA in older adult populations and give insight 

into intervention delivery characteristics which may enhance effectiveness. 
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Table 1.1 Summary of systematic reviews on interventions to increase physical activity in older adults, those with chronic disease and in the primary care setting.  

Publication Inclusion criteria Participants Intervention details Results Conclusions 

Older adults      

Chase JA.  

2014 

Interventions to 

Increase Physical 

Activity Among Older 

Adults: A Meta-Analysis. 

[25] 

 

Published: 1960-2013 

Intervention: PA 

interventions 

Population:  

• Community dwelling 

older adults 

• Age 65 and older, or 

with a sample mean 

age of 70 

• Contained at least 5 

participants 

Reported enough data 

to calculate ES 

English  

Median age 75.35 

Median study 

sample size n=39 

Women  70% 

Minority 15% 

Mean BMI 

27.7(kg/m2) 

• Intervention median 

15 sessions 

• Session duration 

median 60min 

• Medan total duration 

of intervention 

=970min 

• Median days over 

which treatment 

occurred =91.5  

• 33 single group + 46 two 

group treatment v control 

studies 

• ES calculated from 13,829 

subjects 

• Mean ES for two group 

comparison= 0.18 (p<.001)  

• Equivalent to 620steps/ day 

or 73 minutes of PA/week 

• Factors positively influencing 

effectiveness: 

• Use of audio-visual material 

(0.48) 

• Mailed material (0.34) 

• Theory-based (0.28) 

• Combined cognitive and 

behavioural strategies (0.23) 

• Motivational-type 

interventions (0.20) 

PA interventions 

significantly improved 

PA behaviour among 

community-dwelling 

older adults. 

Effective PA 

Interventions may be 

efficiently delivered 

using already available 

resources and 

personnel. 
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Publication Inclusion criteria Participants Intervention details Results Conclusions 

Oliveira JS, Sherrington 

C, Amorim AB, Dario AB, 

Tiedemann A.  

2016 

What is the effect of 

health coaching on 

physical activity 

participation in people 

aged 60 years and over? 

A systematic review of 

randomised controlled 

trials. 

[26] 

 

Participants: 60 years or 

over, or median age of 

at least 60 years 

Recruited: from any 

setting 

Interventions: involving 

health coaching aimed 

at increasing PA 

participation 

Mean age ranged 

from 60-79 years 

Healthy older 

adults & trials 

specifically in older 

adults with chronic 

disease 

Recruited from: 

• 8 primary care 

• 6 community 

• 5 hospital  

• 3 outpatient 

clinic 

• 2 pulmonary 

rehab 

• 1 senior centre 

• 1 rural 

community 

• 1 cancer 

registry 

Interventions included 

individually tailored 

discussion from a health 

coach, via; 

• Telephone 

• Mobile technology 

• Internet 

• Face-to-face coaching 

OR 

• Motivational 

interviewing 

 

27 trials included 

5803 participants included in the 

primary analysis  

Effect of health coaching on PA 

levels vs control (SMD=0.27; 

95%CI 0.18-0.37; p<0.001, 

I2=61%) 

Factors positively influencing 

effectiveness: 

Face-to-face delivery SMD=0.41, 

p<0.001 

No significant difference 

between trials recruiting people 

with a health condition & those 

recruiting healthy older adults 

(p=0.32). 

Health condition; 14 trials, SMD 

0.32, p<0.001 

General healthy older adults, 13 

trials, SMD 0.23, p<0.001. 

 

Health coaching is an 

effective intervention 

for increasing PA 

participation among 

people aged 60 years 

and older.  

There findings are 

generalisable to both 

healthy older adults 

and older adults with 

clinical conditions. 
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Publication Inclusion criteria Participants Intervention details Results Conclusions 

Adults with chronic disease     

Conn VS, Hafdahl AR, 

Brown SA, Brown LM. 

2008 

Meta-analysis of patient 

education interventions 

to increase physical 

activity among 

chronically ill adults. 

[22] 

 

Participants: chronically 

ill adults >18 years 

 

Intervention: 

explicit intervention to 

increase PA 

 

Outcome: PA as an 

outcome 

 

Reported enough data 

to calculate ES 

 

English 

 

 

 

Mean age median 

59 years 

Mean sample size 

n=62 

Proportion female 

49% 

 

Range of chronic 

illnesses included in 

studies: 

• Cardiac 

• Diabetes 

• Arthritis 

• Cancer 

• Respiratory 

disease 

• Neurological 

conditions 

• Musculoskeletal 

• Mixed  

Most common 

intervention was 

supervised exercise: 

Minutes supervised ex per 

session median 60min 

Total no of supervised ex 

sessions 36 median 

No of weeks interventions 

was delivered 12 median 

Mediated motivational or 

educational interventions 

(telephone, mail, internet) 

Mediated interventions 

 

22,557 subjects 

163 reports 

Mean effect in two group 

studies ES=0.45 

ES equates to a difference of 

48minutes/week or 945 

steps/day for intervention. 

Factors positively influencing 

effectiveness: 

• Targeting only PA behaviour 

(0.57) 

• Use of behavioural strategies 

(0.53) 

• Arthritic participants (0.61) 

• Diabetic participants (0.49) 

• Cardiac (0.40) 

Factors that did not impact ES: 

• Supervised exercise  

• Individually tailored 

• Individual vs group 

Moderate PA 

behaviour effects 

following diverse 

patient educational 

interventions. 

 

Behavioural strategies 

such as goal setting, 

self-monitoring, more 

effective than cognitive 

strategies such as 

decisional balance, 

management of 

barriers to PA. 

 

Greater response to 

intervention in some 

chronic disease groups 

over others.  
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Publication Inclusion criteria Participants Intervention details Results Conclusions 

• Mediated delivery 

(telephone, mail) 

• Cognitive strategies 

Primary care delivered interventions     

Orrow G, Kinmonth A-L, 

Sanderson S, Sutton S. 

2012 

Effectiveness of physical 

activity promotion 

based in primary care: 

systematic review and 

meta-analysis of 

randomised controlled 

trials. 

[34] 

 

Participants: adults (>16 

years), determined to 

be sedentary, attending 

primary care 

Intervention: any 

physical activity 

promotion intervention, 

primary goal to increase 

PA 

Outcome: PA or fitness 

Design: RCT 

Follow up: min 12 

months 

 

Age range: 17-92 

years 

54% female 

Recruited in 

primary care 

In 4 trials, 

participants were 

selected for 

adverse vascular 

risk or 

cardiovascular 

disease. 

Remaining trials 

recruited from the 

general primary 

care population. 

• Most interventions 

took place in primary 

care 

• Included health 

professionals in 

delivery 

• Involved advice or 

counselling given face-

to-face or by phone 

(or both) 

• Multiple occasions of 

intervention 

 

16 papers (15 RCT’s) included 

8,745 participants 

11 studies reported positive 

intervention effect on self-

reported PA at 12 months; these 

were significant in 6 studies.  

Pooled analysis of 13 studies;  

Dichotomous data, small to 

medium effect, odds ratio 1.42, 

95%CI 1.17 to 1.73, I2=43% 

Continuous data, SMD 0.25, 95% 

CI 0.11 to 0.38, I2=70%  

Number needed to treat to 

move one sedentary adult to 

meeting guidelines at 12 months 

=12 (7 to 33) 

Promotion of PA to 

sedentary adults 

recruited in primary 

care increases PA 

levels at 12 months, as 

measured by self-

report. 

Insufficient evidence to 

recommend exercise 

referral schemes over 

advice or counselling 

interventions. 
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Publication Inclusion criteria Participants Intervention details Results Conclusions 

Lamming L, Pears S, 

Mason D, Morton K, 

Bijker M, Sutton S, et al 

2017 

What do we know about 

brief interventions for 

physical activity that 

could be delivered in 

primary care 

consultations? 

[35] 

 

Review of reviews 

Participants: adults of 

any health status, 

except those 

undergoing 

rehabilitation or being 

treated in secondary or 

tertiary care, with 

serious conditions 

requiring specialist 

support & athletes. 

Setting: primary care 

Intervention: promoting 

lifestyle PA, delivered 

one to one with a face-

to-face component 

Outcomes: PA or 

sedentary behaviour  

Limited detail 

available 

3 reviews focused on brief 

interventions. 

13 focused on PA 

interventions in general. 

Brief interventions can increase 

self-reported PA in the short-

term, there is insufficient 

evidence regarding their long-

term impact. 

Mixed evidence that providing 

written prescriptions or 

including follow up sessions may 

increase the effectiveness. 

Insufficient evidence to identify 

the effect of tailoring of 

intervention materials, types of 

providers, provider training, 
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brief intervention effectiveness 
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BMI= Body Mass Index, CI= confidence interval, ES= effect size, PA= Physical Activity, RCT= randomised controlled trial, SMD= standard mean difference. 
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Use of health behaviour change models in the development of interventions aimed at 

increasing PA has become increasingly prevalent [17]. Theory-based behavioural 

interventions have been demonstrated to increase PA 10-15% more than usual care 

[18]. Initially developed for use in smoking cessation, the transtheoretical model 

describes the process of health behaviour change and breaks this process into six stages-

of-change; precontemplation, contemplation, preparation, action, maintenance and 

relapse [27]. The transtheoretical model of behaviour change has since been used to 

tailor interventions to increase PA [28], demonstrating both short- and longer-term 

improvements in PA in adults [27] and older adults [29, 30]. The model has been 

validated for use in community-dwelling older adults [29].  

Chronic disease 

Whether interventions to increase PA are equally effective in populations with chronic 

illness as they are in healthy older adult populations remains unclear. In one systematic 

review, PA behaviour change interventions tested among healthy older adults were 

demonstrated to be more effective at increasing PA than those tested on chronically ill 

older adults [25]. Another review suggested there was no significant difference in the 

effect of health coaching between trials recruiting from healthy people and those with 

chronic disease [26]. However, a large meta-analysis of patient education interventions 

to increase PA among adults with a chronic illness, found these to be moderately 

effective (ES 0.45) at increasing PA levels [22]. When compared to findings from reviews 

in healthy adults (ES 0.19) [17] and older adults (ES 0.18) [25] it has been suggested that 

the presence of chronic illness may cause individuals to in fact be more responsive to PA 
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interventions [20]. Supervised exercise was the most common intervention included in 

the review (88 studies) [20], typically including two 60 minute session per week for 12 

weeks. The next most common intervention was ‘mediated motivational or educational 

intervention delivery’ by telephone, mail or internet (54 studies) [20]. At follow up, 

intervention group participants were more active than participants in the no-

intervention control group by a mean of 48 minutes/week or 945 steps/day [20]. The 

described literature suggests that interventions to increase PA may be as effective, or 

potentially more effective, in populations with chronic disease compared to healthy 

older adults.  

Among studies investigating the effects of patient education interventions to increase 

PA in adults with chronic illness, significant ES heterogeneity was reported, with ES 

varying between major categories of chronic illness [22]. Participants with arthritis 

demonstrated the largest ES (ES 0.61) representing greater improvements in PA levels, 

followed by diabetes (ES 0.49) and cardiac disease (ES 0.40) [22]. The smallest ES for 

(type of intervention) was in people with cancer (ES -0.03) [22]. Patient education 

interventions targeting only PA were found to be more effective than interventions 

addressing a number of health behaviours simultaneously [22]. Supervised exercise was 

not found to be more effective than educational or motivational sessions. Studies 

utilizing behavioural strategies, such as feedback, goal setting and self-monitoring to 

increase PA reported larger ES than those that did not [22]. While this growing body of 

literature is able to provide guidance on the most effective intervention delivery modes, 

accessing and engaging people with chronic disease in interventions to increase PA 

becomes the next challenge. 
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1.3 Gaps and opportunities 

1.3.1 Physical activity interventions in the healthcare setting 

Older adults with mobility restrictions or health problems may need the support of 

health professionals to become more physically active and the healthcare system can be 

an important vehicle for promoting PA in these populations [31, 32]. To date, guidelines 

and reviews of interventions to increase PA in the healthcare setting have 

predominantly focused on their delivery in primary care. Primary care refers to health 

care provided in the community, as the first point of contact for people seeking advice 

on prevention and management of disease [2], primary care encompasses care provided 

by general practitioners, nurses, dentists, pharmacists and allied health practitioners.  

The National Institute for Health and Care Excellence (NICE) published its 2013 

guidelines recommending that primary care practitioners deliver tailored, ‘brief’ PA 

advice to inactive adults, and follow this up at subsequent appointments [33]. They 

defined ‘brief advice’ as: “verbal advice, discussion, negotiation or encouragement, with 

or without written or other support or follow up. This may vary from basic advice to a 

more extended individually focused discussion” (page 7) [33].  

Brief interventions to promote PA in the primary care setting have achieved small to 

medium improvements in self-reported PA in the short-term, however there is 

insufficient evidence for their long-term effect [17, 34, 35]. These interventions typically 

include one or more face-to-face sessions of advice or counseling on PA. The provision of 

written PA prescriptions has been demonstrated to enhance verbal advice in some 

studies, and multi-component interventions including behavioural strategies, in addition 

to supervised exercise and provision of equipment, have been more effective than 
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advice alone [17]. Primary care studies to date have relied heavily on self-reported PA 

measures, which have been demonstrated to both over and under estimate actual PA 

levels [36]. It is unclear what the impact of brief PA interventions in primary care is on 

objectively measured PA. Further research is required using objective PA measures. 

There is also insufficient evidence regarding the factors that influence the effectiveness 

of PA interventions in primary care, their feasibility, acceptability and which populations 

are most likely to benefit [35]. A review examining the cost effectiveness of primary care 

delivered brief interventions to increase PA found that they can achieve a meaningful 

increase in PA at a “reasonable cost”, and concluded that when long-term health 

benefits and costs are considered they are cost effective [14]. Their affordability allows 

brief interventions to be implemented at scale, and they have been shown to be as 

effective as some potentially costly interventions such as exercise referral schemes [34]. 

Their relative success in primary care, and affordability, make brief interventions to 

increase PA an attractive option for applying and testing in alternate health care 

settings. 

The definition of ‘brief intervention’ applied in brief intervention research varies widely 

in terms of intervention duration and number of follow up sessions. Brief interventions 

in studies included in the primary care reviews range from two to three minutes in 

duration to 30 minutes, with some including multiple phone call follow-up [35]. The 

feasibility of delivering some of the described brief interventions in a primary care 

consultation has been questioned [35], with the recommendation that future research in 

this setting needs to focus on interventions that are ‘very brief’ in nature (five minutes 

or less) due to time constraints in this setting [35].  WHO’s ‘Global Action Plan on 
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Physical Activity 2018-2030’ highlighted the need to also use trained health, community 

and social care providers, in secondary healthcare and social services, to deliver 

counseling on increasing PA and reducing sedentary behaviour. Healthcare settings 

other than primary care may offer the potential to reach older adults and those with 

chronic disease during times of health crisis and recovery, where new motivation may 

exist to engage in PA counseling and with access to trusted, skilled clinicians. There are 

presently no reviews that evaluate the evidence for the implementation of brief 

interventions to increase PA exclusively in healthcare settings other than primary care.  

In Victoria, Australia, community rehabilitation programs provide short-term 

rehabilitation to community dwelling adults and older adults following a change in their 

health status. Referral pathways, diagnosis and rehabilitation program features are 

described in Figure 1.2. 

 

Figure 1.2 Community rehabilitation pathway 
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Most community rehabilitation attendees work with a physiotherapist as many have 

goals to improve their ability to walk safely in both their home environment and the 

community. Physiotherapists typically encourage ongoing PA at the completion of a 

client’s rehabilitation program and offer referral to community-based exercise groups. 

Some also educate clients about the benefits of PA. The achievement of a clients’ 

rehabilitation goals marks an ideal time to promote and support the adoption of healthy 

lifestyle choices. In cardiac and pulmonary rehabilitation programs much research has 

been undertaken to address this aim [37]. However, no formal, evidence-based, 

program is in place to promote the adoption of long-term PA following community 

rehabilitation. The body of work this thesis presents, acknowledges the substantial 

opportunity that exists in the context of community rehabilitation, to deliver an 

evidence-based intervention to increase PA in a population of predominantly older 

adults and adults with chronic disease, who are vulnerable to the effects of a sedentary 

lifestyle. 

 

1.4 Study design 

1.4.1 Systematic review 

Chapter two of this thesis consists of a systematic review, which aims to investigate the 

effect of a brief intervention to promote PA, when delivered in a healthcare setting 

other than primary care. To ensure the systematic review was conducted and reported 

at a high quality, the study design was based on PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) guidelines. As randomised controlled trials 
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(RCTs) form the gold standard for research in this field, the systematic review included 

only RCT’s. To ensure robust methodology, a comprehensive search strategy was 

applied, and two independent reviewers selected articles for inclusion. Chapter two 

provides greater detail into the methodology and outcomes of this review.    

   

1.4.2 Feasibility study 

The study presented in chapter three of this thesis, was designed to test the feasibility of 

delivering an intervention to increase PA to the community rehabilitation population. 

There is considerable diversity in the community rehabilitation population, in age, 

functional ability, medical diagnosis and background, conducting research in such 

clinically heterogeneous populations has a range of challenges. Therefore, we decided to 

conduct a feasibility study, to test the suitability and acceptability of the selected 

intervention, outcome measures and study design, to lay the foundation for future 

research in this field. Feasibility was tested in a number of ways; firstly through 

identifying the level of suitability and interest in an intervention to promote PA among 

community rehabilitation attendees and by tracking retention rates in those recruited to 

the trial. To identify participant factors which may impact feasibility, readiness for 

change in relation to PA, was measured with a stage-of-change for exercise scale. 

Measuring the participant’s stage-of-change in relation to PA, enables us as researchers 

to understand whether individuals have intention to change their behaviour and 

whether an intervention may therefore be useful to facilitate change. Finally, qualitative 

feedback via participant interview was crucial to appreciate the level of understanding 

and acceptability of the intervention delivered among those who received it.    
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Given RCTs are the gold standard for interventions in this field,this study design was 

applied to the feasibility study. Participants were randomised to receive either the 

intervention to promote PA or a control condition. Control group participants were given 

written educational material without verbal advice, as this provided a realistic 

comparison for the clinical setting i.e. was the intervention more palatable than being 

handed a brochure? To control for the broad age range within the community 

rehabilitation population, we stratified the randomisation schedule by age, to ensure an 

even representation of adults (≤64 years) and older adults (>64 years) in the 

intervention and control groups. For this feasibility study, a sample size of 40 was 

selected to ensure that both representation of each diagnostic group and a diverse 

range of ages was included in each group.   

For research translation, it was imperative to select an intervention that would be able 

to be delivered within the scope and resources of this healthcare setting. Following a 

review of the literature as outlined above, a brief intervention to promote PA was 

designed incorporating the elements listed in Figure 1.3. To tailor the intervention to 

stage-of-change in relation to PA, intervention discussion points for each stage were set 

based on behaviour change literature for older adults [28]. To ensure consistency in the 

delivery of the intervention, we had one primary researcher deliver all of the 

interventions, as opposed to each participant’s treating therapist delivering the 

intervention protocol. Given the delivery of the intervention could impact it’s feasibility, 

it was important that it was delivered in a relatively uniform manner.   
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Figure 1.3 Design of an intervention to promote PA in community rehabilitation 
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intervention delivery. To minimise potential bias, the follow up outcome assessor was 

blind to group allocation and the researcher completing the participant interview, to 

seek feedback on the intervention delivered, was not the same researcher who 

delivered the intervention. 

Participants attending the centre-based arm of a community rehabilitation program in 

Melbourne, Australia, were invited to take part in this study. Those attending the home-

based arm of the same service were not invited due the additional time and resources 

required to attend each participant’s home for each point of contact. Other potential 

participants excluded from the study include those who; were non-ambulant, had 

medical or safety issues preventing them from safely participating in regular PA, had 

cognitive impairment (Mini Mental State Examination <24 or diagnosis of dementia) or 

were unable to read and speak English. Being an education and counselling intervention, 

participant’s ability to understand both the consent form and the intervention itself was 

crucial for determining feasibility. Further, participants’ ability to safely engage in PA, as 

recommended in the intervention, was also essential.  

1.5 Aims of thesis 

The overall aim of this thesis was to identify opportunities to optimise PA of clients 

being discharged from community rehabilitation.  

More specifically, this thesis aimed to: 

1. Understand the effect of brief interventions to increase PA, when delivered in 

the health care setting 
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2. Test the feasibility of delivering a brief intervention to increase PA in the 

community rehabilitation context. 

1.5.1 Thesis Overview 

Chapter two is a systematic review examining the effects of brief interventions to 

increase PA, when delivered in healthcare settings other than primary care (submitted 

for publication Patient Education and Counseling). 

Chapter three presents a randomised controlled trial, testing the feasibility of delivering 

a brief intervention to increase PA in a community rehabilitation population (published 

Journal of Aging and Physical Activity, December 2021). 
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What is the effect of a brief intervention to promote physical activity when delivered 

in a healthcare setting? A systematic review. 

Abstract 

Objective: To investigate the effect of a brief intervention to promote physical activity 

(PA), when delivered in a healthcare setting other than primary care.  

Methods: MEDLINE, EMBASE, CINAHL, PsycINFO were used to identify randomised 

controlled trials which evaluated the effect of brief interventions to increase PA, 

delivered in a healthcare setting. Review outcomes included subjectively or objectively 

measured PA, adherence to prescribed interventions, adverse events, health-related 

quality of life, self-efficacy and stage-of-change in relation to PA. Where possible, 

clinically homogenous studies were combined in a meta-analysis.  

Results: 25 eligible papers were included. Brief counseling interventions were associated 

with increased PA compared to control, for both self-reported PA (mean difference 54 

minutes/week, 95% CI 13 to 95 minutes), and pedometer (MD 1541 steps/day, 95% CI 

433 to 2649) at medium term follow-up. 

Conclusion: Our findings suggest that some brief interventions to increase PA, delivered 

in the healthcare setting, are effective at increasing PA in the medium-term.  
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Practice Implications:  

Brief counseling interventions delivered in a healthcare setting may support improved 

PA, however the wide variation in types of interventions makes it difficult to determine 

which intervention features optimise outcomes. There is limited evidence for the long-

term efficacy of such interventions. 
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2.1 Introduction 

Physical inactivity is estimated to be responsible for up to 10% of the major non 

communicable diseases worldwide, including coronary heart disease, type 2 diabetes, 

breast and colon cancers, and responsible for 9% of premature mortality [1]. While there 

is overwhelming evidence that regular physical activity (PA) has important and wide-

ranging health benefits, more than half of Australian adults do not meet PA guidelines 

[2]. For those aged over 75 years only 25% meet PA recommendations [2], despite older 

adults having much to gain from remaining active in terms of disease prevention and 

maximizing functional independence [3]. Those who suffer from chronic disease, such as 

osteoarthritis [4], stroke [5], spinal cord injury [6] and Multiple Sclerosis [7] are also less 

likely to participate in regular PA. However, PA is particularly important for adults with 

chronic illnesses, for delaying illness progression or managing symptoms [8]. 

Efforts to increase population PA levels have been widely studied and effective 

interventions have been identified in a range of different populations, including older 

adults and those with chronic disease. Health coaching has been demonstrated to have a 

small effect on PA in people over 60 years old [3]. While a systematic review of 

interventions to increase PA in community-dwelling older adults found interventions 

tested among healthier subjects had larger effects than those tested among chronically 

ill populations [9]. Education interventions to increase PA in adults with chronic illness 

have been demonstrated to be moderately effective, however considerable 

heterogeneity was noted in the magnitude of the intervention effect between studies 

[10].  
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Physical activity counseling can also support increased PA, and ideally takes place “in 

settings with the chance to reach ‘difficult’ subgroups of sedentary adults” (p375) [11]. 

Brief interventions involve verbal advice or encouragement, varying from basic advice to 

more detailed counseling, and are typically delivered face-to-face, over one or more 

sessions [12, 13]. To date, systematic reviews regarding brief PA intervention programs 

within the healthcare system are predominantly limited to interventions delivered in 

primary care. A systematic review examining nutrition and PA counseling interventions 

to reduce cardiovascular disease risk, delivered almost exclusively in primary care, 

reported a modest increase in PA with intervention compared to no-intervention or 

usual care control groups [14]. While primary care studies have shown that brief 

physician advice can increase PA levels moderately in the short-term [15, 16], long-term 

results have been less promising  [17]. Healthcare settings other than primary care may 

also offer the potential to reach these ‘difficult subgroups’ during times of health crisis 

and recovery, where new motivation may exist to engage in PA counseling and with 

access to trusted, skilled clinicians. However, the effect of brief interventions to promote 

PA when delivered in alternative healthcare settings, or by health professionals other 

than primary care practitioners, remains unclear.  

The aim of this systematic review was to investigate the effect of a brief intervention to 

promote PA, when delivered in a healthcare setting other than primary care. The review 

objectives were to describe the types of brief interventions to promote PA delivered in a 

variety of healthcare settings; and, to examine the effectiveness of these brief 

interventions in patients accessing the healthcare system, including the elderly and 

those with chronic illness.  
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2.2 Method  

2.2.1 Criteria for considering studies for this review. 

2.2.1.1 Types of studies 

Randomized controlled trials (RCTs) and cluster-RCTs published in peer reviewed 

journals were considered for inclusion. Only journals published in English language were 

considered due to resource limitations. No publication date restrictions were imposed. 

2.2.1.2 Types of participants 

Studies that included adults, aged over 18 years, being managed in a healthcare setting, 

were the target population for this review. Studies of populations including both 

children and adults were considered, provided at least 80% of the participants were 

aged over 18 years. Studies whose participants had pre-existing medical conditions were 

included, provided they remained able to participate in PA. Studies of adults who were 

unable to participate in PA due to medical conditions were excluded.  

2.2.1.3 Types of interventions 

This review investigated brief counseling interventions, employed to promote increased 

participation in daily PA, when delivered from the inpatient or outpatient healthcare 

setting. Studies conducted in primary care or non-clinical community settings were 

excluded, as these contexts have been studied in previous reviews [13, 18, 19]. 

For the purpose of this review ‘brief interventions’ were defined according to the NICE 

guidelines [12] for ‘brief advice’, being: “verbal advice, discussion, negotiation or 

encouragement, with or without written or other support or follow-up. This may vary 

from basic advice to a more extended individually focused discussion”. While brief 
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interventions are typically of 5-30minutes duration [13], ‘brief interventions’ of longer 

than this duration were not excluded. Studies were excluded if the intervention included 

more than three face-to-face sessions. Interventions including PA advice in combination 

with other education and lifestyle advice were included. 

2.2.1.4 Types of outcome measures 

The primary outcome of this review was PA level. Studies were included if they 

measured PA levels either subjectively (i.e. self-report or activity diary) or objectively 

(i.e. activity monitor or pedometer), as a primary or secondary outcome. Measures of PA 

included, but were not limited to, total energy expenditure (i.e. Calories or joules), total 

minutes of PA/week or intensity of PA (i.e. activity monitor or self-report). 

Studies were not excluded in relation to length of follow-up, rather they were 

categorized based on time-points for follow-up measures. Those with follow-up of up to 

one month were classified as short-term; greater than one month up to 6 months were 

classed as medium-term; and greater than six months were classed as long-term follow-

up. 

Secondary outcomes included: adherence to prescribed interventions; adverse events; 

health-related quality of life; self-efficacy and stage-of-change in relation to PA, as 

measured by standardized assessment tools. Adverse events comprised musculoskeletal 

injuries, falls, injuries as a result of a fall (i.e. fractures or sprains), cardiovascular events 

and death.  
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2.2.2 Search Strategy 

The following electronic health science databases were searched for original research 

articles published between database inception and 2nd January 2022: MEDLINE, 

EMBASE, CINAHL and PsycINFO. The search strategy, tailored for each database (see 

supplementary material 1), consisted of two filters; PA terms (e.g. exercise) and brief 

intervention terms (e.g. minimal intervention). Results were limited to English language. 

The reference lists of included studies were also searched for articles suitable for 

inclusion. 

2.2.3 Study selection 

One reviewer (EG) ran the electronic searches, downloaded references and removed 

duplicates. Two independent reviewers (EG and CA/CW) analysed all titles and abstracts 

to determine whether the studies met the eligibility criteria. Disagreements over 

eligibility were resolved via discussion and consensus, with a third author available for 

arbitration if necessary. Full texts were accessed for those studies deemed eligible, or if 

insufficient information was available to apply eligibility criteria based on the study 

abstract. If a lack of clarity remained, reviewers contacted the relevant study author to 

seek clarification. In the case of duplicate publications or the same research appearing in 

two different journals, the study was counted as a single piece of research. 

2.2.4 Data extraction 

The data extraction tool utilized was a modified version of the Cochrane Group ‘Data 

collection form for intervention reviews: RCTs only’ [20]. Data extracted included 

participants’ demographic details, study setting, intervention type and mode of delivery, 

frequency and duration of the intervention, details of the control arm of the trial and 
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outcomes reported. The primary investigator extracted the data and a second reviewer 

verified this, with disagreements resolved via discussion and consensus, with the option 

to consult a third reviewer as required.   

2.2.4.1 Assessing for risk of bias 

Two reviewers independently assessed the quality and risk of bias of included studies. 

Risk of bias was evaluated using the Cochrane Risk of Bias tool [20], under the headings 

of random sequence generation, allocation concealment, blinding, incomplete outcome 

data, selective outcome reporting and other potential bias. A sensitivity analysis was 

performed excluding studies at high risk of bias for the domains of allocation 

concealment and assessor blinding. 
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2.2.5 Data analysis 

2.2.5.1 Measures of treatment effect 

Where populations, interventions and outcomes were considered by the authors to be 

clinically homogenous and outcomes were measured on the same scale and reported at 

the same time point, a meta-analysis was performed using Cochrane statistical package 

RevMan 5.4.1 [21]. For continuous outcomes, where studies used the same scale to 

assess the same outcome, treatment effects are expressed as mean differences and 95% 

confidence intervals.  

2.2.5.2 Assessment of heterogeneity 

Heterogeneity between studies was determined using the standard Chi2 test and I2 

statistics. Authors considered I2 < 49% as low heterogeneity, 50-74% as moderate 

heterogeneity and 75-100% as high heterogeneity. If there was low heterogeneity, we 

used a fixed-effects model. If heterogeneity was moderate or high we explored the 

reasons for this. If data were considered similar, we applied a random-effects model, if 

not, we did not pool data.  

2.2.5.3 Sub-group analysis 

A subgroup analysis was performed of inpatient versus outpatient populations. 

We planned to conduct further subgroup analyses, examining the effects of the 

intervention on adults (18-65 years) compared to older adults (>65 years), and 



37 

comparing modes of intervention delivery, however missing data and inconsistent 

methods of reporting between included studies precluded this from occurring. 

2.3 Results 

2.3.1 Study identification and selection 

A total of 1,360 studies were identified through database searching after removing 

duplicates. Reference list searching identified 64 additional records. After screening 61 

full text papers, 25 reports representing 24 RCTs, met the inclusion criteria and were 

included in the review. Flow of studies through the review and reasons for study 

exclusion are detailed in Figure 2.1. 

2.3.2 Study description 

Table 2.1 summarises the characteristics of included studies. Eight studies were 

conducted in the USA [22-29], six in Australia [30-35], four studies were based in the UK 

[36-39], four in Germany [40-43], one in each of Canada [44], Poland [45], and New 

Zealand [46]. In all included studies, the experimental group received a brief PA 

counseling session based on behaviour change principles, including some or all of the 

following elements: education; exercise prescription; goal setting; problem solving to 

overcome barriers to PA; behavioural reinforcement; and consideration of social 

supports. Six studies used pedometers [30, 32, 38, 39, 44, 47] and seven used exercise 

diaries [27, 30, 32, 40, 42, 45, 47] to encourage self-monitoring. Seven studies included 

dietary advice alongside PA counseling [25, 26, 28, 33, 36, 37, 44].  

Thirteen studies examined a single session brief intervention [23-26, 28, 29, 34, 35, 41-

43, 45, 46], with four of these using technology for delivery [25, 26, 29, 46] (i-pad, DVD, 
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computer program). Nine studies included a single brief counseling session with follow-

up by either mail or phone call [22, 27, 30-33, 36, 37, 40]. Three studies involved two in-

person counseling sessions [38, 39, 44]. The brief counseling sessions in the included 

studies ranged in duration from 5 minutes [34] up to two hours [44], with the longer 

session also including nutrition education and counseling. Follow-up length ranged from 

single session interventions with no follow-up intervention [23-26, 28, 29, 34, 35, 41-43, 

45, 46] to a number of face-to-face and phone sessions over 24 weeks [37]. The mean 

duration of follow-up was 24 weeks. Interventions were delivered by a range of health 

professionals, including: public health doctoral students [22]; an exercise physiologist 

[23]; medical student [24]; trainee health psychologist [38, 39]; physiotherapist [34, 35, 

44]; health counsellor [27]; medical assistant [28]; and, health promotion staff [30]. Ten 

studies [32, 33, 36, 37, 40-43, 45, 47] did not specify who delivered the intervention and 

four [25, 26, 29, 46] reported interventions delivered via electronic devices. 

Five of the interventions were delivered in inpatient settings [33, 40-42, 46] while the 

remaining 20 studies were based in outpatient settings. Twenty-two trials included 

participants with a specific medical condition; studies were based in cardiology settings 

(n=10 studies) [29-33, 40-42, 45, 46], oncology clinics (n=4 studies)[22, 26, 27, 36], lower 

limb vascular clinics (n=3 studies) [24, 38, 39], diabetic clinics (n=2 studies) [28, 37], and 

single studies recruited from arthritis [44], pregnancy [25], orthopaedic [42], and alcohol 

dependency [23] clinics. Two trials recruited participants with mixed diagnosis [34, 35]. 

In 18 studies the control group received no intervention or usual care [22, 25-30, 33, 36-

42, 44-46]; two of these studies [41, 42] examined two different brief PA counseling 

interventions against a usual care group. Two further studies [32, 35] compared a brief 



39 

PA intervention to a control group who received an educational brochure on the 

benefits of PA. One study [34] delivered the same very brief intervention to two groups 

and studied the impact of high or low outcome measurement frequency on PA 

outcomes, and another [43] compared a group who self-completed an activity plan with 

a researcher facilitated activity planning group. Three studies compared a brief PA 

counseling intervention to another intervention; being a disease-specific educational 

video [24], an aerobic exercise intervention [23] and a weight loss counseling 

intervention, which also included PA advice targeted to weight loss [31]. 

2.3.3 Outcomes 

Fifteen studies measured self-reported PA minutes/day [23-25, 27, 30-32, 34, 36, 37, 40-

43, 45, 46], five studies measured self-reported MET (metabolic equivalent)/day of PA 

[22, 26, 27, 29, 33], four studies recorded steps/day with pedometers [27, 38, 39, 44] 

and three studies measured PA using activity monitors [27, 34, 35]. Included studies 

reported the following secondary review outcomes: quality of life (n=6 studies) [22, 33-

35, 38, 39, 44]; self-efficacy for exercise (n=7 studies) [29, 30, 32, 35, 41-43]; and, stage 

of change in relation to exercise (n=2 studies)[29, 35]. Three studies reported data on 

adherence to prescribed walking interventions from patient reported activity logs [22, 

27, 45] with mean reported adherence ranging from 62% [45] to 94% [27]. No adverse 

events were reported in response to any intervention. Five studies involved long-term 

follow-up of participants; with follow-up ranging from twelve months [33, 37, 40, 45] up 

to two years [38]. The remaining studies reported medium-term follow-up, from six 

weeks to eight months. One study was reported across two papers, with one describing 

outcomes at medium-term [39] and the other long-term follow-up [38]. 
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2.3.4 Participants 

Included studies had a total sample of 3,527 participants. The mean age of participants 

in the included trials ranged from 26 to 72 years. Three trials included women only [22, 

25, 27], the remaining trials included both men and women with women representing 

51% of participants (two studies did not provide gender data).  

2.3.5 Methodological quality 

Figure 2.2 presents the methodological quality of the studies included in this review. All 

except one study [24], were scored high risk in at least one domain. Four studies [27, 40, 

41, 44] were scored as high risk for random sequence generation. Blinding of 

participants to study group allocation was achieved in only 2 studies [24, 43], however 

due to the nature of the studied interventions blinding of the researcher delivering the 

intervention was not possible. Only 4 studies [25, 28, 34, 35] were low risk for blinding of 

outcome assessors to group allocation, 2 studies were high risk [30, 31], while the 

remaining 19 studies did not specify whether the assessor was blinded. Management of 

incomplete outcome data led to high risk of bias in 8 studies [26-29, 40, 41, 44, 45]. Two 

studies scored high risk for other potential bias, these being unequal payment of 

participants in each group [23] and the potential confounding influence of surgical 

intervention on outcomes [38]. Six authors were contacted for further information, no 

responses were received. 

2.3.6 Meta-analysis 

Data were able to be pooled for 10 studies, outcome data were not reported in 2 studies 

[42, 43], the remaining studies have been described narratively. 
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2.3.6.1 Physical activity 

Short-term: No studies reported outcomes at one month or less. 

Medium-term: Self-reported PA was increased following a brief counseling intervention 

compared to control (mean difference (MD) 54 minutes/week, 95% confidence interval 

(CI) 13 to 95 minutes, 5 studies, 850 participants, I2=98%) (Figure 2.3) [25, 30, 32, 41, 

46]. When studies at high risk of bias for allocation concealment and assessor blinding 

were excluded, there was no difference between groups for self-reported PA (MD 44 

minutes/week, 95%CI -5 to 92.5 minutes, 3 studies, 438 participants, I2=51%) [25, 32, 

46]. Effects on steps/day, measured by pedometer, favoured brief PA counseling 

interventions (MD 1541 steps/day, 95%CI 433 to 2649, 3 studies, 117 participants, 

I2=0%)(Figure 2.4) [27, 39, 44]. There was no difference between groups for self-

reported MET hours/week of PA (MD 11 MET hours/week, 95%CI -17 to 40, 2 studies, 

104 participants, I2=86%) (Figure 2.5) [26, 27]. 

Four studies unable to be included in the meta-analysis, reported no difference between 

groups for PA minutes/week as a result of the brief interventions delivered [24, 34-36]. 

A brief phone-based intervention for PA in breast cancer survivors found intervention 

group participants had greater subjective energy expenditure from walking for exercise 

than the control group (effect size (ES) intervention = 3.07; ES control 0.18; ES between 

groups = 2.89) at 12-week follow-up [22]. When studied in comparison to a weight loss 

phone counseling intervention in a cardiac rehabilitation population, a brief PA 

intervention demonstrated significant within group changes for self-reported PA at six 

month follow-up (MD 80 minutes/week, 95% CI 39 to 120), however there was no 
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difference between the intervention groups (p=0.15)[47]. When studied alongside an 

aerobic exercise intervention in an alcohol dependency clinic, a brief intervention 

demonstrated a within group change in median self-reported PA minutes/week from 94 

minutes (interquartile range (IQR)= 0-158) at 12 weeks to 130 minutes (IQR 89 to 282) at 

6 months [23], however there was no difference between groups for self-reported PA.  

Long-term: Two brief interventions in the cardiac rehabilitation setting reported greater 

PA at 12 months in response to the intervention. In one study intervention group 

participants self-reported a mean 117 (standard deviation (SD) 124) minutes/week of PA 

compared to a no-intervention control group (56 (SD 97)minutes/week; t=2.94, p<0.01)) 

[40]. In another study, mean PA time at 12-months was 2.8 hours/week for the 

intervention group versus 2.2 hours/week for the no-intervention control group [45]. A 

third study [33] in a coronary care setting also demonstrated self-reported improvement 

in PA following a brief face-to-face and phone call intervention (mean 1369 (SD 167) 

METS/kg/min) compared to a usual care control group (mean 715 (103) METS/kg/min; 

ES 654 (95%CI 264 to 1040), p<0.001). Complete data sets were not available for meta-

analysis.  A single study [38] examined PA steps/day at 12 months in participants with 

intermittent claudication. The mean difference in daily step count at 1 year was 1374 

steps (95%CI 528 to 2220) and at 2 years was 1630 steps (95%CI 495 to 2765), however 

changes may not all be attributable to the intervention, as 39% of intervention group 

participants and 67% of control group participants had also undergone revascularisation 

by 2 year follow-up. A final study [37] investigated a brief counseling intervention in a 

diabetic outpatient clinic and found no difference in PA as reported on the Physical 
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Activity Scale for the Elderly (PASE) questionnaire, at three or 12-month follow-up, 

compared to a usual care control group. 

2.3.6.2 Quality of life 

Short-term: No studies reported outcomes at one month or less. 

Medium-term: Three studies measured general quality of life at medium-term follow-up, 

with no significant difference between groups (standardised mean difference (SMD) 

0.34, 95% CI -0.31 to 1, 3 studies, 128 participants, I2=69%) [34, 35, 39].  

Long-term: One study assessed quality of life with the WHO-QOL BREF [39], reporting a 

significant between group difference in favour of the brief PA counseling group at four 

month follow-up (F(1,55) = 10.04 p=0.002), however the between group difference was 

not maintained at 1 and 2 year follow-up. A brief intervention delivered in the coronary 

care setting [33] was demonstrated to improve quality of life as measured using the 

physical functioning domain of SF-36 at 12 month follow-up (mean 76 (SD 2.7), 

compared to control 64.3(2.8), p<0.01).  

2.3.6.3 Self-efficacy for exercise  

Short-term: No studies reported outcomes at one month or less. 

Medium-term: Three studies examined self-efficacy for exercise at baseline and follow-

up on 5- [29] and 10-point self-report scales [30, 35], however there was no significant 

difference between groups (MD 0.36, 95% CI 0 to 0.73, 3 studies, 321 participants, 

I2=13%) [30, 34, 35]. 
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Long-term: No studies measured long term changes to self-efficacy for exercise. 

2.3.6.4 Stage of change for exercise 

Short-term: No studies reported outcomes at one month or less. 

Medium-term: Two study measured stage of change in relation to exercise at medium 

term follow-up. Neither study [29, 35] demonstrated progression in stage of change for 

the brief intervention group, on the contrary both studies saw control group participants 

progress in stage of change in comparison to the intervention groups. Data were not 

able to be pooled for this outcome. 

Long-term: No studies examined stage of change outcomes long-term. 

2.3.7 Subgroup analysis 

A subgroup analysis was conducted to examine the effect of brief PA counseling on PA 

minutes/week in inpatient and outpatient study populations, when compared to a usual 

care control group, at medium-term follow-up. No between group difference was noted 

for inpatient [41, 46] (MD 52 minutes/week (95%CI -2 to 107 minutes), 2 studies, 272 

participants, I2=99%) or outpatient data [25, 30, 32] (MD 56 minutes/week (95% CI -5 to 

116) 3 studies, 578 participants, I2=63%). Heterogeneity of results was moderate to 

high. 

2.4 Discussion 

In this systematic review and meta-analysis, we found some evidence that brief PA 

counseling, when delivered to adults in a healthcare setting, was effective at increasing 

PA in the medium-term. The brief PA counseling interventions examined led to an 
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increase in mean self-reported PA of 54 minutes/week and mean steps/day of 1541 

when compared to a usual care control group at medium term follow-up. These findings 

are consistent with a systematic review examining brief PA interventions in the primary 

care setting [48], which concluded that brief PA interventions can increase self-reported 

PA in the short term, with insufficient evidence regarding their long-term impact. 

The findings from this review demonstrate that the definition of ‘brief intervention’ is 

broad, with significant variation between included studies in duration of intervention (15 

minutes to two hours). Six studies included in this review [26, 28, 33, 36, 38, 39, 44] 

examined ‘brief interventions’ which included longer face-to-face sessions of between 

one and two hours in duration. There was a tendency for these longer intervention 

sessions to have less intensive or no follow-up, leading to their description as ‘brief 

interventions’. Of these studies, three delivered a treatment targeting both dietary and 

PA advice [28, 36, 44] and a fourth included a broader range of education topics [33] 

within the allocated intervention time. Other reviews conducted in primary care [13, 48] 

have also found variation in the interpretation of ‘brief intervention’ in included studies. 

These primary care reviews reported on brief interventions up to 30 or 40minutes in 

length, however some of the included interventions had a considerable amount of 

follow-up after the brief initial session. The use of follow-up beyond the face-to-face 

intervention may serve to aid participant recall and compliance with advice. The present 

review found substantial variability in the use of, method, frequency and length of 

follow-up after an initial face-to-face session, ranging from no follow-up to five 15-

minute telephone calls over 12 weeks [22, 27]. A primary care-based review reported 

inconclusive evidence on the impact of duration of individual sessions on self-reported 
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PA [48], while also reporting that the use of follow-up sessions might be more important 

for effectiveness than initial session duration [48]. 

We found a wide variation in brief PA counseling delivery methods, including face-to-

face, electronic (iPad, DVD, computer program) and telephone, with some studies using 

a combination of these modes of delivery. A number of interventions also included self-

monitoring tools like pedometers or walking diaries, and some interventions were 

supplemented with written information. Because there were too few trials with similar 

intervention components to pool results, it was not possible to determine if there is any 

one type of counseling delivery method or self-monitoring tool that is more effective 

than another. A review on the effect of health coaching on PA participation in people 

aged 60 years and over, found telephone delivered interventions to have a small impact 

on PA (SMD=0.21; 95%CI 0.11 to 0.32; p<0.001), compared to face-to-face interventions, 

which demonstrated a larger pooled effect (SMD=0.41; 95%CI 0.25 to 0.58; p<0.001) [3]. 

The population included in this large review was recruited from community settings and 

a range of primary and other healthcare settings, including participants with a range of 

chronic diseases, meaning these findings may be generalizable to the population studied 

in this present review. Another review examining the effect of interventions to increase 

PA in older adults identified several intervention delivery characteristics which positively 

impact effectiveness, including use of audio-visual media, mailed materials, theoretical 

basis and a combination of cognitive and behavioural strategies [9]. While included 

studies examined both healthy and chronically ill older adults, the interventions studied 

were more time and session intensive than the brief interventions included in our 
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present review. Whether these intervention characteristics would have similar effect 

when used in conjunction with brief interventions remains unclear. 

Opportunity exists within the healthcare setting to target PA interventions to 

populations vulnerable to inactivity. Further, there is the potential to time intervention 

delivery during an optimal stage of an individual’s health journey as well as to harness 

existing trust, rapport, and expertise to deliver PA interventions. In primary care and the 

community, brief interventions promoting PA have been demonstrated to be cost-

effective [13] and their brief nature makes them more feasible to deliver within resource 

constraints than more intensive interventions. While the current evidence base supports 

the use of brief PA interventions in primary care [49], consultations in these settings are 

time-limited and one systematic review has identified that many of the brief 

interventions the literature is based on are too long to be practically conducted in a 

primary care consultation [48]. Evidence to support the use of brief PA interventions in a 

broader range of settings, and by a range of different health professionals, will increase 

opportunities for their impact. 

Strengths & limitations 

This systematic review is the first, to our knowledge, to explore the effect of brief 

counseling interventions to increase PA, when delivered exclusively in healthcare 

settings other than primary care. Strengths of this review include its robust 

methodology, being conducted in accordance with the PRISMA guidelines, and including 

a comprehensive search strategy determined a priori, no limitations according to date of 

publication, and the inclusion of only RCT’s. However, this review also has several 
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limitations. Due to the broad nature of the inclusion criteria, target populations and 

intervention settings included in this review are varied, which may limit the ability for 

findings to be generalized. Furthermore, most of the studies delivered disease specific 

education, some in conjunction with a new diagnosis when the participant may be more 

motivated for behaviour change for PA. Results must, therefore, be generalized with 

caution. Only five studies [33, 37, 38, 40, 45] examined the long-term impacts of the 

described brief interventions on PA. While unable to be pooled in a meta-analysis, three 

studies did demonstrate improved PA outcomes for interventions delivered following 

acute coronary care or cardiac rehabilitation. As cardiac rehabilitation has a strong 

evidence base, this will usually be the gold standard recommendation for many people 

admitted with acute coronary syndrome or post cardiac surgery. In this setting, brief 

interventions may be a useful adjunct to cardiac rehabilitation to increase PA 

participation. For those unable to attend or participate in cardiac rehabilitation 

however, brief interventions may provide a useful alternative. Further high-quality 

research is required to investigate the long-term effect of brief PA interventions when 

delivered in a variety of healthcare settings. This is consistent with findings in the 

primary care setting [48]. Too few studies examined the secondary outcomes of interest 

in this review to pool data for analysis.  

This review was impacted by missing data and inconsistent methods of reporting among 

included studies. Despite attempting to contact relevant authors, necessary data were 

not available for a number of studies. Reliance on self-report PA measures in many 

included trials introduces the potential for recall bias. Self-reported measures have been 

demonstrated to both over and underestimate PA levels when compared to objective 
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measures [10]. In addition, the nature of the included studies made it difficult to conceal 

participant knowledge of group allocation. This lack of blinding combined with the use of 

self-report PA measures, leaves studies susceptible to the Hawthorne effect whereby 

participants may alter their response due to the knowledge they are being observed 

[50]. Pooling data were only possible for a small number of studies, in many cases 

heterogeneity was high, due to significant variation between populations studied and 

intervention characteristics. Further research is needed, using robust methodology, 

objective measures of PA and long-term follow-up, to determine the impact of delivering 

brief counseling interventions in the healthcare setting to increase PA participation. 

2.5 Conclusion 

Our results provide evidence that some brief interventions to increase PA, when 

delivered in the healthcare setting, are effective at increasing PA in the medium-term. 

Further evidence is required regarding the efficacy of such interventions in the long-

term. These results are generalizable to adults and older adults with medical conditions, 

being treated in a variety of inpatient and outpatient settings outside of primary care. 

We were unable to determine the factors which impacted the success of these 

interventions. Further high-quality research is required that applies a consistent 

definition of ‘brief intervention’, to determine the optimal method of delivery, length 

and type of follow-up and harnessing the use of objective PA measures.  

2.5.1 Practice Implications 

The healthcare system offers valuable opportunity to reach adults at risk of physical 

inactivity. Clinicians in this setting must consider the implementation of interventions to 
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increase PA in vulnerable patient groups, including the elderly and those with chronic 

illness. This review found that some brief interventions to increase PA, when delivered in 

the healthcare setting, are effective at increasing PA in the medium-term. However, it is 

unclear which delivery characteristics optimise the effectiveness of brief PA 

interventions or which populations are most likely to benefit, necessitating further 

research. 
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Table 2.1  Summary of studies included in the systematic review.  

Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Baruth 2015 

[22] 

Recruited 

from an 

outpatient 

cancer centre 

n=32 participants 

(intervention 20, control 12). 

All women, early-stage breast 

cancer survivors. Mean age= 

56 years. 

Baseline PA: 6.0 MET 

hrs/week 

 

1x 30 min in-person 

counseling session, followed 

by 5x 10-15 min telephone 

counseling calls, over 12 

weeks. 

The counseling aimed to 

increase walking, making use 

of education and behaviour 

change principles. 

 

Usual care control 

group. 

 

Physical activity: Community 

Health Activities Model Program 

for Seniors (CHAMPS) 

questionnaire. 

Quality of life: The Medical 

Outcomes 36-item Short Form 

Health Survey (SF-36). 

The International Breast Cancer 

Study Group (IBCSG) QOL Core 

Questionnaire. 

Fatigue: FACT-Fatigue 

12 weeks 

 

Brown 2014 

[23] 

Recruited 

from an 

alcohol and 

drug day 

treatment 

program and 

the 

community 

n= 49 participants (brief 

advice group 23, aerobic 

exercise group 26). 

Including 22 females, 27 

males. Mean age= 44 years. 

1x 15-20 min in-person 

counseling session. 

Discussion of the 

psychological and physical 

benefits of exercise, education 

regarding frequency, duration 

and intensity 

recommendations. 

Group moderate 

intensity aerobic 

exercise, group 

behavioural 

treatment, plus a 

financial incentive 

system. 

 

Alcohol dependence 

Alcohol use 

Depressive symptoms 

Anxiety symptoms 

Self-efficacy for alcohol 

abstinence 

Levels of exercise: 

TLFB physical activity screen 

Physical fitness: 

6 months  
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Cardiorespiratory fitness test 

Butler 

2009 

[32] 

 

Recruited 

from a cardiac 

rehabilitation 

program 

 

n= 110 participants (brief 

intervention group 55, 

control group 55).  

Including 83 males, 27 

females. Mean age= 64 years. 

 

2x 15 minute telephone calls, 

week 1 and 3, shorter calls at 

week 12 & 18. Phone calls 

focused on behavioural 

counselling, goal setting & 

outcome expectancies.  

Pedometer, step calendar and 

walking safety sheet also 

provided. 

Control group, given 

generic PA information 

brochure. 

Physical activity 

Active Australia Survey 

Submaximal cardiorespiratory 

fitness 

Self-efficacy for exercise 

Self-efficacy for exercise Scale 

Outcome expectancies 

Behavioural and cognitive self-

management use 

Psychological distress 

6 months 

Caswell 

2009 

[36] 

Recruited 

from an 

outpatient 

colorectal 

screening 

n=74 participants 

(intervention 41, control 33) 

Including 52 males, 22 

females. Mean age= 62.4 

years.  

1x 2 hour in-person counseling 

session, followed with 3 

personalized mailings, over 12 

weeks.  

The session included 

assessments, general cancer 

prevention diet and activity 

education, a personalised 

program and discussion of 

social supports.  

Usual care control 

group. 

 

 

Physical activity: 7-day physical 

activity recall (Scottish physical 

activity questionnaire-2) 

Fruit and vegetable intake 

 

12 weeks 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Clark 2004 

[37] 

Recruited 

from an 

outpatient 

diabetes 

centre 

n= 100 participants 

(*intervention and control 

group numbers not available). 

Including 58 men, 42 women. 

Mean age= 59.5 years.  

Participants had diabetes 

approximately 8 years and 

typically had one or more 

chronic illnesses. 

1x 30 min in-person 

counseling session, followed 

by 3 x10min telephone calls at 

1, 3 and 7 weeks following the 

intervention, then further in-

person counseling at 12 and 

24 weeks. 

The counseling session aimed 

to develop personalised 

dietary and physical activity 

self-management programs, 

including goal setting and 

overcoming barriers. 

Usual care control 

group. 

 

Physical activity: The Physical 

Activity Scale for the Elderly 

Questionnaire (PASE) 

Diabetes self-management 

Dietary fat intake 

Fat-related dietary habits 

Weight, BMI (Body Mass Index), 

waist 

Blood markers: total serum 

cholesterol, total HDL-C, LDL-C, 

triglycerides, HbA1c 

12 months  

 

Collins 2009 

[24] 

Recruited 

from a non-

invasive 

vascular 

laboratory 

prior to 

discharge to 

the 

community 

n=44 participants with 

peripheral arterial disease 

(intervention 18, control 26) 

Including 26 men, 18 women. 

Mean age 67.4 years.  

1x 15-20 min in-person 

counseling session. Counseling 

involved education regarding 

peripheral arterial disease 

(PAD), the role of walking for 

exercise to manage PAD, 

overcoming barriers and an 

exercise prescription. 

Video-watching 

comparison/control 

group.  

Video content: 

overview of PAD. 

 

Physical activity: 

Part B of the NHIS 

WIQ (walking impairment 

questionnaire) 

Leg symptoms 

12 weeks 

 

 

Cunningham 

2012 

Recruited 

from a single 

acute health 

n= 58 participants with 

intermittent claudication (IC) 

(intervention 28, control 30). 

2x 1 hour, home-based in-

person counseling sessions. 

Sessions included; education 

about IC, walking and health, 

Usual care control 

group. 

 

Physical activity: 

Daily step by pedometer. 

Quality of life: 

4 months 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

[39] board (in 

Scotland). 

Including 39 men, 19 women. 

Mean age 65.3 years. 

 

an individualised walking 

program, discussion of 

barriers and strategies to 

overcome. 

Disease specific: Intermittent 

Claudication Questionnaire. 

General: WHOQOL-BREF 

Perception of pain free walking 

distance. 

Acceptability of the intervention. 

Cunningham 

2013 

[38] 

Recruited 

from a single 

acute health 

board (in 

Scotland). 

n= 58 participants with 

intermittent claudication (IC) 

(intervention 28, control 30). 

Including 39 men, 19 women. 

Mean age 65.3 years. 

 

2x 1 hour home-based in-

person counseling sessions. 

Sessions included; education 

about IC, walking and health, 

an individualised walking 

program, discussion of 

barriers and strategies to 

overcome. 

Usual care control 

group. 

 

Physical activity: 

Daily step by pedometer. 

Quality of life: 

Disease specific: Intermittent 

Claudication Questionnaire. 

General: WHOQOL-BREF 

Perception of pain free walking 

distance. 

Acceptability of the intervention. 

2 years 

 

Freene 

2019 

Recruited 

from an 

outpatient 

physiotherapy 

clinic 

 

n= 40 participants 

(intervention 20, control 20). 

Including 33 women, 7 men. 

Mean age 44 years. 

  

1x very brief face to face 

consultation (<5min), 

including provision of a 

brochure and brief discussion 

of PA guidelines. 4 

physiotherapist lead PA 

The second group 

received the same 

very brief intervention 

with only two 

measurement 

Physical activity: 

ActiGraph activity monitor 

Active Australia Survey 

Functional aerobic capacity: 

STEP tool 

18 weeks 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

[34] measurements, baseline, 

week 6, 12 & 18. 

sessions, baseline and 

18 weeks.  

Quality of life: 

AQoL-6D 

Furber 2010 

[30] 

Recruited 

from cardiac 

rehab non-

attendees.  

n= 215 participants 

(intervention 104, control 

111). Including 151 men, 64 

women. Mean age 66 years. 

4x 15min telephone 

counseling sessions at weeks 

1,3,12 and 18, plus mail-based 

follow up. 

Phone calls focused on 

increasing self-efficacy, 

increasing outcome 

expectancies, establishing 

physical activity goals and 

behavioural reinforcement. 

Usual care control 

group. 

 

Physical activity: 

Active Australia Questionnaire. 

Self-efficacy for exercise scale 

Outcome expectation for 

participation in Physical Activity 

Self-management strategy use 

Psychological distress 

6 months 

 

 

Garner 2018 

[44] 

Recruited 

from an early 

inflammatory 

arthritis clinic 

n=28 participants with a new 

diagnosis of rheumatoid 

arthritis (intervention 14, 

control 14). Including 5 men, 

23 women) Mean age 47 

years. 

1x 2 hour in-person first 

counseling session, followed 

by a 90min second session.  

Treatment targeted both 

dietary and physical activity 

advice. 

Usual care control 

group. 

 

Physical Activity: 

Pedometer step count. 

Quality of life: 

Health Assessment 

Questionnaire (HAQ). 

Physician / patient global 

evaluation score (VAS 0-100) 

Nutritional intake 

Tender & swollen joint counts 

6 months 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Green 2022 

[35] 

 

Recruited 

from an 

outpatient 

rehabilitation 

program. 

 

n=35 participants 

(intervention 18, control 17). 

Including 16 men, 19 women. 

Mean age 71 years. 

1x 15-45 minute face to face, 

stage of change based, PA 

education and counselling 

session. Treatment addressed 

goal setting, problem solving 

& social support for behaviour 

change.  

 

Control group, given 

generic PA information 

brochure. 

Physical activity: 

GENEActivTM armband activity 

monitor. 

Feasibility 

Quality of life: 

AQoL-5D 

Stage of change for exercise: 

Exercise Stage Assessment 

Questionnaire 

Self-efficacy for exercise: 

The self-efficacy for exercise 

scale 

3 months 

Jackson 

2011 

[25] 

Recruited 

from prenatal 

care practices 

n= 321 pregnant women 

(intervention 158, control 

163). Mean age 26.5 years. 

1x 10-15min interactive Video 

Doctor teaching and 

counseling session, about 

nutrition, exercise, and weight 

gain. 

Usual care control 

group. 

 

Physical activity: 

Self-reported Min/week of PA 

Dietary: 

Servings per day fruit & 

vegetable 

Food knowledge, knowledge of 

guidelines, weight gain.  

6 weeks 

 

Jones 2016 Recruited 

from an 

inpatient 

coronary care 

n=70 participants 

(intervention 35, control 35). 

1x 15 min animated psycho-

educational intervention 

delivered on an iPad. The 

intervention focused on the 

Usual care control 

group. 

 

Physical activity: 

subjective min per week 

Adherence 

7 weeks 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

[46] unit prior to 

discharge to 

the 

community 

Including 49 men and 21 

women). 

Mean age 61 years. 

pathogenesis of acute 

coronary syndrome and 

informing participants about 

behaviours to maintain their 

health. 

Illness perceptions 

Medication Beliefs 

Cardiac anxiety 

Satisfaction with intervention 

Patient drawings of the heart 

Krebs 2017 

[26] 

Recruited 

from an 

outpatient 

cancer centre. 

n= 86 patients who had 

completed their treatment 

for either breast or prostate 

cancer (intervention 44, 

control 42). Including 4 

males, 82 females. Mean age 

59.8 years. 

1x 60 min e-health program 

provided via DVD. The 

program focused on education 

and behaviour change 

counseling, to meet Physical 

activity guidelines and reduce 

sedentary time.  

Usual care control 

group (which included 

in-person brief advice 

& counseling). 

Physical activity: 

Godin Leisure-Time Exercise 

Questionnaire  

Fruit and vegetable intake 

Acceptability and feasibility of 

the intervention (qualitative 

feedback) 

12 weeks 

 

 

Matthews 

2007 

[27] 

Recruited 

from an 

outpatient 

cancer clinic. 

 

n=36 breast cancer survivors 

(intervention 22, control 14). 

Including women only. Mean 

age 53.5 years.  

1x 30 min in home counseling 

session, plus 5 x 10-15 min 

follow up telephone calls over 

12 weeks.  

Behavioural counseling 

focused on goal setting, 

physical activity safety, 

motivators, barriers and social 

support.  

Usual care control 

group. 

 

 

Physical activity: 

Self-report logs, pedometer 

steps, RPE, CHAMPS, Actigraph 

activity monitor 

Body weight and composition 

Dietary patterns 

12 weeks 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Osborn 

2010 

[28] 

Recruited 

from an 

outpatient, 

primary care 

clinic. 

n=91 type two diabetics 

(intervention 48, control 43). 

Including 23 men, 68 women. 

Mean age 57.6 years.  

1x 90min in-person counseling 

session. The session focused 

on education, motivation and 

behaviour change, in relation 

to diet, health management 

and physical activity. 

Usual care control 

group. 

 

• Physical activity: 

exercise subscale of SDSCA 

(diabetes specific outcome) 

Food label reading 

Diet adherence 

Glycaemic control 

12 weeks 

 

Redfern 

2008 

[33] 

Recruited 

from coronary 

care in a 

tertiary 

referral 

hospital. 

 

 

 

n= 144 acute coronary 

syndrome survivors 

(intervention 72, control 72). 

Including 107 men, 37 

women. Mean age 64.5 years. 

1 x 60min initial consultation 

followed by 3x phone calls 

over three months.  

Risk factor screening, goal 

setting, education regarding 

management options. 

Including lowering cholesterol, 

blood pressure, increasing PA 

& smoking cessation. 

Usual care control 

group. 

Physical activity: 

7 day International PA Recall 

Questionnaire 

Quality of life: 

Short form 36 

Prevalence of coronary risk 

factors 

Depressed mood 

Participant’s knowledge of own 

risk factors 

Medical consultation frequency 

12 months 

Sangster 

2015 

[47] 

Recruited 

from an 

outpatient 

cardiac 

rehabilitation 

program. 

n= 313 participants 

(intervention 157, control 

156). Mean age 64.2 years. 

Intervention #1 

4x 15min telephone 

counseling sessions, plus mail-

based follow up. 

Phone calls focused on 

increasing self-efficacy, 

Intervention #2 

‘Healthy weight 

intervention’ 

6x brief telephone 

counseling sessions, 

plus mail based follow 

Physical activity: 

Self-reported PA 

Self-reported sedentary time 

Self-reported weight & BMI 

 

6-8 months 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

increasing outcome 

expectancies, establishing 

physical activity goals and 

behavioural reinforcement. 

up. Phone calls 

focused on optimizing 

BMI via dietary and 

physical activity 

advice. 

Scholz 2006 

[40] 

Recruited 

from an 

inpatient 

cardiac 

rehabilitation 

unit prior to 

discharge to 

the 

community 

n= 198 participants with 

coronary heart disease 

(intervention 103, control 

95). Including 163 men, 35 

women. Mean age 58.5years.  

1x 15 min in-person ‘individual 

planning session’, to develop 

written action plans and 

coping plans in relation to 

exercise. Weekly mail out 

diaries for 6 weeks. 

Usual care control 

group. 

 

Physical activity: 

IPAQ 

Depressive symptoms 

Intentions 

Goal attainment 

Health status 

BMI 

12 months 

Sniehotta 

2005 

[42] 

Recruited 

from three 

inpatient 

cardiac 

rehabilitation 

centres prior 

to discharge. 

 

n=240 participants (unclear 

how many participants in 

each group). 

Including 195 men, 45 

women. Mean age 58 years. 

Intervention #1 

Planning group; one face to 

face planning session, 

completed worksheet for 

action plans and coping plans. 

Intervention #2 

Planning plus diary group; as 

above, plus completion of a 

weekly diary for 6 weeks after 

discharge. 

Usual care control 

group. 

Physical activity: 

Kaiser Physical Activity Survey 

Self-efficacy for exercise: 

Self-efficacy for Exercise Scale  

Planning 

Action control 

 

4 months 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

Sniehotta 

2006 

[41] 

Recruited 

from an 

inpatient 

cardiac 

rehabilitation 

unit prior to 

discharge to 

the 

community 

n=246 participants with 

coronary heart disease 

(intervention #1 81, 

intervention #2 71, control 

94). Including 165 men, 46 

women. Mean age 59.3 years. 

Intervention #1 

1x 30 min in-person ‘individual 

planning session’, to develop 

written action plans in relation 

to exercise. 

Intervention #2 

1x 30 min in-person ‘individual 

planning session’, to develop 

written action plans and 

coping plans in relation to 

exercise. 

Usual care control 

group + alternate 

intervention group 

Physical activity: 

Self-reported PA 

Cycling instead of car or public 

transport use 

Self-efficacy for PA 

Risk perceptions 

Outcome expectancies 

Behavioural intentions 

2 months 

 

Wolkanin-

Bartnik 

2011 

[45] 

Recruited 

from an 

outpatient 

cardiology 

clinic 

n=115 over 60-year-old 

participants with stable 

coronary artery disease 

(intervention 59, control 56). 

Including 97 men, 18 women. 

Mean age 67.5 years. 

 

1x in-person counseling 

session, including education 

about recommendations and 

parameters for safe exercise. 

An exercise guidebook was 

provided, and participants 

were offered a doctor phone 

call to discuss any concerns.  

Usual care control 

group. 

 

 

Physical activity: 

Self-reported PA: modified 

Global PAQ. 

Adherence/ compliance 

Presence of atherosclerosis risk 

factors 

Incidence of cardiovascular 

events 

12months 

 

 

Vickers 

2011 

Recruited 

from an 

outpatient 

Cardiovascular 

Health clinic 

n= 509 cardiovascular health 

clinic attendees (intervention 

217, control 292). Including 

351 men, 158 women. Mean 

age 61.2 years. 

Participants were asked to 

watch a 43 min DVD which 

provided education and 

behaviour change strategies, 

Usual care control 

group. 

 

Physical activity: 

IPAQ 

Self-efficacy for exercise  

SOC for exercise 

6 weeks 
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Study Setting Participants Intervention Comparison Outcome measures 
Time to 
follow-up 

[29] to initiate and maintain 

regular physical activity. 

Behavioural change 

Outcome expectations for 

exercise 

Usage and opinions of DVD 

Ziegelmann 

2005 

[43] 

Recruited 

from 

outpatient 

orthopaedic 

rehabilitation. 

n= 373 participants with 

musculoskeletal and 

orthopaedic diseases and 

injuries (intervention 186, 

self-administered control 

187). Including 140 men, 233 

women. Mean age 45.7 years. 

Interviewer-assisted planning: 

10 minute face to face 

assistance to complete an 

action planning sheet, 

interviewer used motivational 

interviewing skills & empathic 

listening. 

Self-administered 

planning: 

Participants self-

completed the same 

planning sheet as 

intervention group. 

Experimenter was 

present however 

repeated basic 

instructions only. 

Physical activity: 

Duration, intensity and 

frequency/week 

Self-efficacy 

Subjective physical health 

6 months 
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What is the effect of a brief intervention to promote physical activity when delivered in 

a healthcare setting? A systematic review. 

Green, E T., Cox, N S., Warren, C J., Arden, C M., Holland, A E.   

Table S1. Search strategy 

 Search engine 

terms- Medline 

Search engine 

terms- Embase 

Search engine 

terms- CINAHL 

Search engine 

terms- 

PSYCHINFO 

INTERVENTION- 

part 1 

Physical activity 

Exercise 

Walking 

 

 

Exercise/ or 

exercis* 

Walking/ or 

walking 

Physical fitness/ 

or fitness 

Physical 

endurance/ or 

endurance 

Motor activity/ or 

motor activit* 

physical activit* 

Exercise/ or 

exercis* 

Walking/ or 

walking 

Fitness/ or fitness 

Endurance/ or 

endurance 

Motor activity/ or 

motor activit* 

Physical activity/ 

or physical 

activit* 

Exercise/ or 

exercis* 

Walking/ or 

walking 

Physical fitness/ 

or fitness 

Physical 

endurance/ or 

endurance 

Motor activity/ or 

motor activit* 

Physical activity/ 

or physical 

activit* 

Exercise/ or 

exercis* 

Walking/ or 

walking 

Physical fitness/ 

or fitness 

Physical 

endurance/ or 

endurance 

Motor activit* 

Physical activity/ 

or physical 

activit* 

INTERVENTION- 

part 3 

Brief intervention 

((brief or minimal) 

adj3 

intervention*) 

((brief or minimal) 

adj3 physical adj3 

intervention*) 

((brief or minimal) 

adj3 

intervention*) 

((brief or minimal) 

adj3 physical adj3 

intervention*) 

((brief or minimal) 

n3 intervention*) 

((brief or minimal) 

n3 physical n3 

intervention*) 

((brief or minimal) 

adj3 

intervention*) 

((brief or minimal) 

adj3 physical adj3 

intervention*) 

Language English English English English 

N= 770 1,012 499 413 

Total= 2,694. All keywords searched as: (keyword). ti,ab. 
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A Brief Intervention of Physical Activity Education and Counseling
in Community Rehabilitation: A Feasibility Randomized

Controlled Trial
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This study aimed to assess the feasibility of delivering a brief physical activity (PA) intervention to community rehabilitation
clients. Participants were randomized to receive one session of stage-of-change-based PA education and counseling in addition to
written educational material, or education material alone. Outcomes were measured at baseline and 3 months; the primary
outcome was feasibility, measured by the percentage of those who were eligible, consented, randomized, and followed-up. A
total of 123 individuals were both eligible and interested in participating, 32% of those screened on admission to the program.
Forty participants consented, and 35 were randomized, with mean age 72 years (SD = 12.2). At baseline, 66% had recently
commenced or intended to begin regular PA in the next 6 months. A total of 30 participants were followed-up. It is feasible to
deliver education and counseling designed to support the long-term adoption of regular PA to community rehabilitation clients.
Further refinement of the protocol is warranted (ACTRN12617000519358).

Keywords: exercise, walking, health behavior, adults, health care

Physical inactivity has been described as “the biggest public health
problem of the 21st century” (Blair, 2009). Physical inactivity
accounts for around 9% of premature mortality, and eliminating
physical inactivity could increase life expectancy and reduce the
incidence of coronary heart disease, Type 2 diabetes, and breast and
colon cancers by up to 10% (Lee et al., 2012). Australian physical
activity (PA) guidelines (The Department of Health, 2019) recom-
mend all adults aim to accumulate a minimum of 150 min of
moderate intensity, or 75 min of vigorous intensity, PA per week.
Yet more than half of Australian adults do not meet these guidelines,
and for those aged 75 years and over, up to three quarters are not
sufficiently active (Australian Institute of Health and Welfare, 2020).

The health care system is an important vehicle for promoting
PA, particularly for older people and those with chronic health
conditions (Smith & Milton, 2019). In Australia, community reha-
bilitation programs provide outpatient, goal-oriented, and multidis-
ciplinary rehabilitation to community-dwelling adults. Clients are
typically referred following a change in health status, such as stroke,
joint replacement, fall, or general deconditioning. Many also suffer
from a range of chronic health conditions. Clinicians in community
rehabilitation are ideally placed to promote the benefits of PA to
clients at high risk of physical inactivity. In other rehabilitation
settings, including cardiac and pulmonary rehabilitation, education,
written information, PA counseling, and coaching have all been
demonstrated to increase adoption of PA (Caswell et al., 2009; Ghisi
et al., 2014; Mantoani et al., 2016). However, as yet, no studies have
investigatedwhether interventions aimed to increase levels of PA are

effective in people attending community rehabilitation with a variety
of chronic medical issues.

Brief interventions or “brief advice” are defined by the
National Institute for Health and Care Excellence guidelines
(National Institute for Health & Care Excellence, 2013) as “verbal
advice, discussion, negotiation or encouragement, with or without
written or other support or follow up. This may vary from basic
advice to a more extended individually focused discussion.” Brief
interventions are typically delivered individually, face-to-face, and
range from a single session of short duration (5–30 min) to multiple
brief sessions (Gc et al., 2016). Brief interventions are effective in
increasing PA levels when delivered by physicians in primary care
(Eakin et al., 2000; Marcus et al., 2006) and have the advantage of
being affordable and easy to deliver (Gc et al., 2016). Brief
interventions may also make use of health behavior change models
(Marcus et al., 2006). Theory-based behavioral interventions have
been demonstrated to increase PA 10%–15% more than usual care
(Biddle et al., 2012). Use of such models to develop “Individually
Adapted Health Behaviour Change Programs” has been demon-
strated to increase frequency of PA, time spent in PA, and energy
expenditure in healthy adults (Kahn et al., 2002). Such programs
are tailored to the individual’s readiness for change and teach
participants specific behavioral skills that enable the participant
to integrate moderate-intensity PA into their daily routine (Kahn
et al., 2002). Whether a brief intervention, encompassing behavior
change theory, can be delivered to adults with chronic illness
attending community rehabilitation is unclear.

This study aimed to assess the feasibility of delivering a brief
intervention of PA education and counseling to community rehabili-
tation clients, and to provide preliminary information on the effect of
a brief intervention of PA education and counseling on PA partici-
pation of clients attending a community rehabilitation program.
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Method
Recruitment

This study took place in an outpatient community rehabilitation
program in Melbourne, Australia. Clients attending community
rehabilitation participate in a multidisciplinary outpatient program,
often including physiotherapy, for goal-oriented rehabilitation.
Duration of attendance is typically around 8 weeks, intensity of
therapy depends on the client’s needs and goals. Physiotherapists in
this setting encourage the adoption of long-term PA through brief
discussion during sessions and offer referral to ongoing exercise
classes. No formal education or counseling is given around the
benefits of or recommendations for PA.

Eligible participants were adults aged 18 years and older,
attending the center-based community rehabilitation service, who
could read and speak English, and were able to provide informed
consent. Potential participants were excluded if they were non-
ambulant, had medical or safety issues preventing them from
safely participating in regular PA, had cognitive impairment (Mini-
Mental State Exam < 24 or diagnosis of dementia), or were
receiving a home-based rehabilitation service.

Eligibility and interest in participation were screened on
admission to the program, while consent and baseline measures
were collected on client discharge; therefore, not all clients who
expressed interest in participating were recruited to the study.
Rather, the first 40 participants to reach discharge and provide
consent were recruited.

Study approval was obtained from Alfred Health and La Trobe
University ethics committees. Written informed consent was obtained
from all participants. This trial was registered with Australia and New
Zealand Clinical Trials Registry (ID: ACTRN12617000519358).

Design

Participants were randomly allocated to a control or intervention
group, using a computer-generated sequence. Randomization was
stratified by age (≤64 vs. >64 years) and completed by a researcher
independent of the trial. Allocation was concealed using opaque
envelopes. Randomization occurred after completion of the base-
line assessment.

Blinding

The participant’s treating therapy team advised the research team
whether the participant met the inclusion/exclusion criteria; how-
ever, treating therapists were not involved in other aspects of the
research. The assessment and intervention were delivered on
discharge from the community rehabilitation program. A
researcher blinded to group allocation completed all follow-up
measures.

Procedure
Baseline Assessment

Demographic information was collected from the participant’s
medical record on recruitment to the study. Following the parti-
cipant’s final physiotherapy rehabilitation appointment, a member
of the research team completed baseline measures and fitted the
activity monitor. Participants returned to the center 1 week later to
return the activity monitor and receive either the intervention or
control condition.

Intervention Conditions

Participants in the intervention group received one additional session
to their usual rehabilitation regimen. One physiotherapist delivered all
brief interventions, which included education about the benefits and
recommendations for PA and tailored PA advice based on the
participant’s stage of change. No specific training was undertaken
prior to intervention delivery; the physiotherapist had 5 years of
experience working with clients in this setting. The intervention was
between 15 and 45 min in duration. The PA education included
provision of an Australian Government Department of Health PA
educational booklet and discussion of its contents. Adults (18–
64 years) received the Make your move—Sit less—Be active for
life! (Australian Government, 2014) brochure; older adults (aged
65 years and older) received Choose Health: Be Active—A physical
activity guide for older Australians (Australian Government, 2005).

Stage-based PA counseling included the key components out-
lined for Individually Adapted Health Behaviour Change Programs
(Kahn et al., 2002), including: setting goals for PA and self-monitor-
ing, building social support for new behavioral patterns, behavioral
reinforcement through self-reward and positive self-talk, problem
solving geared toward maintenance of behavior change, and preven-
tion of relapse into sedentary behaviors. The intervention was tailored
to the participant’s stage of change in relation to exercise (see
Supplementary Material [available online] for intervention protocol)
(Burbank et al., 2002). Participants in the intervention groupwere also
offered a written walking program. The walking program was graded
based on current level of PA and aimed to progress activity so that
participants met or exceeded the national PA Guidelines of a mini-
mum of 30 min of moderate paced walking per day.

Control Condition

Control group participants were given a copy of the written
educational material, as outlined above. No PA counseling was
provided to these participants.

Follow-Up

Participants were assessed 3 months after delivery of the interven-
tion to reassess PA participation and other secondary outcome
measures. Participants were asked to return to the center 1-week
following the assessment to return the activity monitor and com-
plete an interview.

Outcomes
The primary outcome was feasibility, defined as number of parti-
cipants who were eligible, interested, consented, in each stage of
change, completed the intervention, and were followed up at
3 months. Interest in receiving the intervention was indicated by
checking a box on a return slip in response to an advertising flyer
for the project. Acceptability of the intervention was assessed via
interview following the 3-month follow-up assessment (Table 1).
Interviews were conducted by a researcher independent of the
participant’s treating team, and not involved in intervention deliv-
ery. The interviews were audio recorded and transcribed verbatim.

Secondary outcomes were objectively measured PA levels,
quality of life, stage of change, and self-efficacy. Physical activity
participation was assessed using the GENEActiv™ activity monitor
(GeneActiv™; ActivInsights Ltd., Kimbolton, Cambridgeshire,
United Kingdom). The GENEActiv™ is a valid and reliable
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measurement tool for the classification of PA intensity in adults
(Esliger et al., 2011; Zhang et al., 2012). Participants wore a
GeneActiv™ for 7 days (Dillon et al., 2016) on their preferred wrist.
The rate of energy expended during exercise was quantified in
metabolic equivalents (MET). Intensity of PA was categorized using
the following MET classifications: sedentary, <1.5 MET; light, 1.5–
2.99 MET; moderate, 3–5.99 MET; and high, ≥6.0 MET (U.S.
Department of Health and Human Services, 1996).

Quality of life wasmeasured using the Assessment of Quality of
Life instrument (Allen et al., 2013). This 20-item tool encompasses
the domains of independent living, mental health, coping, relation-
ships, pain, and senses. Stage of change was assessed by the
Exercise Stage Assessment questionnaire (Burbank et al., 2002).
This scale asks participants to rate their intention to engage in regular
exercise by selecting the statement which best reflects their current
intention or behavior, allowing the researcher to identify which stage
of change, in relation to exercise, the participant is in. Self-efficacy
was measured using the Self-Efficacy for Exercise Scale. Self-
efficacy is one of the most consistent predictors of exercise adher-
ence (Jones et al., 2005). The Self-Efficacy for Exercise Scale asks
participants to rate their confidence to exercise under 11 different
conditions on a 10-point scale. The Self-Efficacy for Exercise Scale
has been validated for use in older adults (Resnick& Jenkins, 2000).

Analyses
Feasibility data and stage of change level were reported descriptively.
Other data were analyzed using IBM® SPSS® Statistics (version
25.0; IBM Corp., Armonk, NY). Paired and independent t tests,
Wilcoxon signed rank test, or Mann–Whitney U test was applied to
assess within-group and between-group differences in PA levels,
quality of life scores, and self-efficacy toward exercise, depending on
distribution of data.Missing data were excluded analysis by analysis.
Results were considered significant at p < .05. Qualitative interviews
were coded by two independent reviewers, and thematic analysis was
conducted with consensus achieved by discussion.

Results
Participants

The mean age of participants was 72 (range = 34–90, SD = 12.2)
years, and 54% were female. The primary reasons for referral to the

service were orthopedic (43%), falls (40%), and stroke (23%), with
14 participants being referred for more than one presenting issue.
Nearly all participants had one or more chronic diseases other than
their referral diagnosis, with the most common being cardiac
conditions (55%), arthritis (30%), back pain (28%), and diabetes
(25%). Table 2 shows the demographic characteristics of partici-
pants at baseline.

Feasibility

Of 382 clients admitted and discharged from community rehabili-
tation during the study period, n = 243 (64%) were confirmed
eligible, n = 113 (29%) were confirmed not eligible, and we
were unable to confirm eligibility for the remaining, n = 26 (7%)
(Figure 1). The primary reasons for those not eligible (n = 113)
were cognitive impairment, n = 32 (28%); speaking a language
other than English, n = 29 (26%); not safe to mobilize
outdoors, n = 21 (19%); or medically unfit to participate as deter-
mined by their treating therapist, n = 18 (16%).

Of potentially eligible clients, 123 (32%) were interested and
agreeable to be contacted by the treating team to discuss the project
further; 25 (7%) clients did not respond; and 95 (24%) declined
further contact by the research team, primarily being “not inter-
ested” n = 35 (37%) and “too busy” n = 28 (29%). Other reasons for
declining involvement in the study included limited rehabilitation
attendance (8%), being medically unwell (6%), and not available
following rehabilitation to participate in study (5%).

Of the 40 participants who provided written consent to partic-
ipate, 35 went on to complete baseline measures and receive the
control or intervention conditions. The reasons for drop out were
becoming medically unwell (n = 2), moving from the area (n = 1),
losing interest in the study (n = 1), and one participant felt dizzy
when wearing the activity monitor.

Those who were randomized reported their stage of change in
relation to PA to be 14% (n = 5) contemplation, 23% (n = 8)
preparation, 29% (n = 10) action, and 34% (n = 12) maintenance
stage. All 35 participants received the allocated intervention as
intended. At 3-month follow-up, 30 of the 35 participants com-
pleted the outcome measures. Reasons for loss to follow-up were
unable to be contacted (n = 2), unavailable for data collection due to
travel (n = 2), and one participant had moved into residential care
and ceased driving.

Acceptability of the intervention was assessed via interview,
with six key themes emerging. Raised awareness of the importance

Table 1 Participant Feedback Interview Questions

1. What do you remember about:
(intervention group)

– the extra therapy session where you discussed PA?
(control group)

– the PA information book you were given?

2. How easy to understand was this information?

3. How useful was this information to you?

4. What in particular did you find to be useful?

5. Which aspects did you not find useful?

6. Could you tell me about any ways in which the information affected your PA habits?

7. What was most difficult about participating in a walking program?

8. Did you notice any benefits from participating in a walking program?

9. Would you recommend this program to a friend in a similar situation as yourself?

Note. PA = physical activity.
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of regular PA: participants reported that PA education and counsel-
ing raised their awareness of the importance of regular PA and
motivated them to keep active: “I had been going to rehab physio
and had got out of the habit of doing regular exercise, so it was a
good reinforcement to get me to get into regular exercise again.”

Reinforced existing knowledge: In many cases, the information
provided in these sessions was not new; however, provided a good
reminder and reinforced existing knowledge: “You know we’ve all
heard the message before, but it doesn’t hurt at all for a reminder,
which I think that was.” Poor recall: The information booklet alone

Table 2 Baseline Participant Characteristics in the Study Population

Control group
(n = 17)

Intervention group
(n = 18)

Age (years)a 71.2 (12.5) 71.6 (11.6)

<65 n = 12 n = 12

Sex ratio M:F 8:9 8:10

Referral diagnosis

Orthopedic 9 (36) 5 (20.8)

Falls 3 (12) 9 (37.5)

Stroke 3 (12) 4 (16.7)

Arthritis 4 (16) 2 (8.3)

Neuro 3 (12) 3 (12.5)

Vestibular 1 (4) 1 (4.2)

Heart/lung 1 (4) 0 (0)

Cancer 1 (4) 0 (0)

Other 0 (0) 0 (0)

Diabetes 0 (0) 0 (0)

Comorbidities

Arthritis 5 (10) 5 (9)

Osteoporosis 3 (6) 1 (2)

Back pain 5 (10) 5 (9)

Heart 8 (16) 10 (19)

Lung 5 (10) 1 (2)

Cancer 1 (2) 4 (7)

Depression/anxiety 4 (8) 3 (6)

Diabetes 4 (8) 4 (7)

Stroke 1 (2) 2 (4)

Other neurological 3 (6) 5 (9)

Other 10 (20) 14 (26)

None 1 (2) 0 (0)

BMI (kg/m2)a 26.5 (5.9) 27.8 (5.4)b

Exercise Stage Assessment questionnaire

Precontemplation 0 (0) 0 (0)

Contemplation 3 (18) 2 (11)

Preparation 5 (29) 3 (17)

Action 4 (24) 6 (33)

Maintenance 5 (29) 7 (38)

Self-Efficacy for Exercise Scalea 80.2 (20.9) 77.9 (19.5)

AQoL-6Da 41.4 (11.4) 41.1 (11)

PAa

Sedentary (average min/day) 1,293 (134) 1,289 (148)

Light activity (average min/day) 330 (84) 302 (98)

Moderate–vigorous activity (average min/day) 80 (61) 94 (81.4)

Number of bouts of MVPA (average/day) 0.75 (0.85) 1.03 (1.3)

Length of bouts of MVPA (average min/bout) 9.9 (6.1) 10.8 (6.6)

Note. Values are presented as n (%) unless otherwise indicated. MVPA =moderate–vigorous PA; PA = physical activity;
AQoL = Assessment of Quality of Life instrument; bouts, >10 min continuous PA.
aValues are presented as mean (SD). bData not available for one participant.
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Figure 1 — Consort diagram for the trial ITT. ITT = intention to treat.

Table 3 Within- and Between-Group Change in Outcome Measures From Baseline to Follow-Up

Control group Intervention group Between group

Outcome Change from baseline Change from baseline Difference between groups p

AQoL-6D −0.7 (5.4) 1.4 (5) −2 (Martinez et al.) .304

Self-Efficacy for Exercise Scale 6.8 (27) −9.2 (32.2) −2 (30.6) .51

PA

Sedentary (average min/day) 6 [−122, 87] 38 [−89, 89] 28.6 [−99.5, 88.5] .7

Light activity (average min/day) −14 [43, 34] −39 [−97, 15] −23.4 [−49, 23.2] .316

MVPA (average min/day) 4.4 [−8.3, 19] −11 [−48, 8] −1.8 [−32, 11.5] .072

Number of MVPA bouts (average/day) 0 [−0.3, 0.2] −0.25 [0.9, 0] −0.2 [−0.65, 0.05] .093

Length of MVPA bouts (average/day) 1.4 [−1.2, 3] −1 [3.2, 2.8] 0.4 [−2.5, 2.75] .404

Note. All PA measures are expressed as median [IQR], other variables are expressed as mean (SD). AQOL-6D = Assessment of Quality of Life instrument; PA = physical
activity; IQR = interquartile range; MVPA =moderate–vigorous PA.
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was poorly recalled by participants: “I’m having difficulty
placing it actually because I have been given many bits of
pamphlets and booklets to read.” A number of participants
also failed to recall any specific details of the PA education
and counseling. Walking helped participants to “feel better”:
Eight participants reported that regular walking helped them to
“feel better” and increased their endurance: “It makes you feel a
little bit tired, but then you feel better.” Minimal impact on
participants who were already sufficiently active: Participants
who were already sufficiently active reported that the education
and counseling program did not result in any change to their PA
routine. Key barriers to PA: reported to be inclement weather,
time, other commitments, and poor health.

Secondary Outcomes

Physical activity data were available for 34 participants at baseline
and 30 participants at follow-up. The group as a whole undertook a
mean (SD) of 87 (69) min of moderate–vigorous PA per day. There
was no significant difference between groups for change in PA time
over the course of the study (Table 3).

At 3-month follow-up, there was no difference between groups
in the proportion of participants in active/maintenance stages
versus other stages (control 71% vs. intervention 63%, p = .60).
Half of the control group participants (n = 7; 50%) had progressed
their stage of change for exercise, compared with only n = 1 (6%) of
intervention group participants (Table 4). There was no difference
between groups for change in Self-Efficacy for Exercise or Quality
of Life (Table 3).

Discussion
We investigated the feasibility of delivering a brief intervention of
PA education and counseling to community rehabilitation clients.
The intention was to encourage clients completing their community
rehabilitation program to maintain an active lifestyle, through the
provision of additional education and counseling, including setting
goals for PA, building social support, problem-solving skills, and
behavioral reinforcement. We found that a brief PA intervention is
feasible to deliver in this setting, with half of all eligible clients
expressing interest in participation and good participant retention
through the 3-month trial. Further research is required to establish
the efficacy of this intervention.

From the community rehabilitation population screened,
64% were deemed eligible, with 51% of eligible clients (32%
of the population screened) expressing interest in taking part in
this type of education and counseling. The rate of interest was
comparable with similar health care based, brief PA interven-
tions. Research in a Type 2 diabetic population found 29% of
patients screened were both eligible and interested in participa-
tion (Clark et al., 2004), and in a population screened to be at risk
of colorectal cancer, 51% of eligible clients were recruited
(Caswell et al., 2009). The outpatient rehabilitation population
is at high risk of physical inactivity due to increased age and the
presence of acute on chronic health problems (Smith & Milton,
2019), and thus the level of interest received in this intervention
may provide clinicians with a valuable opportunity to influence
PA behavior for a suitable and receptive audience. At baseline,
66% of participants reported either intending to start regular PA
or had recently started regular PA within the last 6 months,
indicating the relevance of a program that addresses the topic. All
interventions were delivered as randomized, and retention of
participants between baseline and follow-up was 86%, indicating
acceptability of the program. A comparable study, investigating
the feasibility of a program to increase PA post knee arthroplasty,
cited 80% retention as a cutoff for determining feasibility (Paxton
et al., 2018).

Our qualitative data support the use of education and
counseling to raise awareness of the importance of PA, reinforce
existing knowledge, and assist in problem solving to overcome
barriers to PA. Provision of written material alone was poorly
recalled and therefore does not appear to be sufficient to promote
behavior change in this context. Poor participant recall of the
specific details of the intervention may suggest that a single
session is too brief to make a significant impact in this popula-
tion. Furthermore, a lack of trend toward improved PA in the
intervention group may suggest the need to optimize the inter-
vention prior to further testing. While a number of studies have
found single-session brief interventions to increase participant
PA levels, when delivered in the health care setting (Jackson
et al., 2011; Jones et al., 2016; Wolkanin-Bartnik et al., 2011),
each of these have studied a single diagnosis population group
with a younger mean age. It is possible that the varied diagnosis,
presence of multiple other chronic health conditions, and older
mean age group of the community rehabilitation population
add additional complexity to achieving behavior change. Other

Table 4 Stage of Change for PA

Control group
(n = 14)

Intervention group
(n = 16)

Total population
(n = 30)

Exercise Stage Assessment questionnaire Baseline Follow-up Baseline Follow-up Baseline Follow-up

Precontemplation 0 (0) 0 (0) 0 (0) 3 (19) 0 (0) 3 (10)

Contemplation 2 (14) 0 (0) 2 (12) 1 (6) 4 (14) 1 (3)

Preparation 4 (29) 4 (29) 3 (19) 2 (12.5) 7 (23) 6 (20)

Action 3 (21) 2 (14) 4 (25) 5 (31.25) 7 (23) 7 (23)

Maintenance 5 (36) 8 (57) 7 (44) 5 (31.25) 12 (40) 13 (43)

Change in stage at follow-up

Progressed 7 (50) 1 (6) 8 (26.6)

Maintained 6 (43) 8 (50) 14 (46.6)

Regressed 1 (7) 7 (44) 8 (26.6)

Note. Values are presented as n (%). Only participants who completed both baseline and follow-up measures are included in this data. PA = physical activity.
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comparable studies investigating brief interventions in the health
care setting have demonstrated success in increasing PA levels
with the use of follow-up phone calls (Clark et al., 2004) and
tailored mail outs (Caswell et al., 2009) as adjuncts to a brief
face-to-face counseling session; again these studies examined
disease specific populations. However, follow-up of this nature
may assist in recall, problem solving for barriers to PA, and
thus adherence to recommendations for the intervention popu-
lation.

This feasibility study included a small number of participants
and was not powered to detect change in the secondary outcome
measures, so further work would be required to assess the clinical
benefits of this strategy. The secondary outcomes provide prelimi-
nary data regarding the utility of the measures and their variability
in community rehabilitation clients, which may inform larger
studies in the future. A further limitation to this small trial is
that despite randomization, groups were not balanced for all
demographic features (e.g., a greater number of participants
referred for falls in the intervention group) which may have
affected outcomes. One participant withdrew from the trial due
to discomfort wearing the activity monitor; however, this measure
was otherwise tolerated well by participants. The Exercise Stage
Assessment questionnaire and Assessment of Quality of Life
instrument were accepted well by participants and researchers
involved in this study. A number of participants found the Self-
Efficacy for Exercise Scale challenging to complete due to its
abstract nature, so alternatives, such as the simpler, 5-point Self-
Efficacy for Physical Activity Scale (Marcus et al., 1992) should be
considered for future use.

Participants involved in the study were recruited from com-
munity rehabilitation on a voluntary basis and thus may have had
an increased interest in PA, which may have contributed to the
relatively high rate of participation in PA by participants of the trial.
“Interest in health” is a modifiable predictor of enrollment in PA
promotion programs (Mills et al., 2001). Consideration of strate-
gies to engage a broader range of eligible community rehabilitation
clients to participate in this type of research would be necessary for
future studies. Furthermore, additional screening to exclude those
who are already sufficiently active could be considered in future
trials, given limited benefit was evident in these participants. The
brief, single-session intervention was designed to support viability
of integrating such an intervention within current resources; how-
ever, the impact on service delivery and costs needs to be consid-
ered when designing future trials. The time taken to deliver such an
intervention will influence the viability of its addition to routine
care. It is a limitation of the current study that actual delivery time
was not recorded.

Due to resource limitations, this study excluded potential
participants who were unable to read and speak English; this
population is at increased risk of low PA levels (Dassanayake
et al., 2011) and would warrant inclusion in larger future studies.
Furthermore, the literature supports the importance for PA for
other groups excluded from this trial, such as those with cognitive
impairment (Potter et al., 2011) and those not safe to walk outdoors
independently, for example, poststroke (Saunders et al., 2014).
Given these populations are significantly at risk of low levels of
PA, their exclusion from this study may also help to explain the
surprisingly high level of moderate–vigorous PA completed by
the community rehabilitation participants studied. Future consid-
eration to ensure inclusion of vulnerable populations is supported
through the study design and intervention delivery, and would add
substantial value to such an intervention.

Conclusion
It is feasible to deliver a brief intervention of PA counseling and
education in the community rehabilitation setting. Over half of
those screened were both eligible and interested, and the assess-
ment and intervention protocol was well tolerated. A larger ran-
domized controlled trial, powered to detect change in the secondary
outcomes, is required to provide greater insight into the effect of
such a brief PA counseling and education intervention on PA
levels, stage of change, self-efficacy, and quality of life. Further
refinement of the protocol, to include the addition of phone call or
tailored mail-based follow-up, may be beneficial to assist in recall
of information delivered and adherence to PA. Future studies must
also consider strategies to target those with low levels of PA and to
engage and support vulnerable subsets of the population, such as
those with cognitive impairment and those who are unable to read
and speak English.

Acknowledgments

The authors thank the patients who participated in this study, the staff and
management at the community rehabilitation center for their support in the
running of this project, and the research team: Clare Arden, Kirby
McAdam, Ashleigh Simpson, Tracey Wagstaff, and Hannah Burns.
This study was supported by an Alfred Health research grant. Ethics
approval was by Alfred Health and La Trobe University human research
ethics committees.

References

Allen, J., Inder, K.J., Lewin, T.J., Attia, J.R., & Kelly, B.J. (2013).
Construct validity of the Assessment of Quality of Life - 6D
(AQoL-6D) in community samples. Health and Quality of Life
Outcomes, 11(1), 61. https://doi.org/10.1186/1477-7525-11-61

Australian Government. (2005). Choose Health: Be Active—A physical
activity guide for older Australians. https://www1.health.gov.au/
internet/publications/publishing.nsf/Content/phd-physical-choose-
health-l

Australian Government. (2014). Make your move- Sit less- Be active for
life!. https://www.health.gov.au/resources/publications/make-your-
move-sit-less-be-active-for-life-adults-18-to-64-years

Australian Institute of Health and Welfare. (2020). Insufficient physical
activity. https://www.aihw.gov.au/reports/risk-factors/insufficient-
physical-activity/contents/physical-inactivity

Biddle, S.J.H., Brem, W., Verheijden, M., & Hopman-Rock, M. (2012).
Population physical activity behaviour change: A review for the
European College of Sport Science. European Journal of Sport
Science, 12(4), 367–383.

Blair, S.N. (2009). Physical inactivity: The biggest public health problem
of the 21st century. British Journal of Sports Medicine, 43(1), 1–2.

Burbank, P.M., Reibe, D., Padula, C.A., & Nigg, C. (2002). Exercise and
older adults: Changing behavior with the transtheoretical model.
Orthopaedic Nursing, 21(4), 51–63. https://doi.org/10.1097/
00006416-200207000-00009

Caswell, S., Anderson, A.S., & Steele, R.J. (2009). Bowel health to better
health: A minimal contact lifestyle intervention for people at
increased risk of colorectal cancer. British Journal of Nutrition,
102(11), 1541–1546. https://doi.org/10.1017/S0007114509990808

Clark, M., Hampson, S.E., Avery, L., & Simpson, R. (2004). Effects of a
tailored lifestyle self-management intervention in patients with type 2
diabetes. British Journal of Health Psychology, 9(3), 365–379.
https://doi.org/10.1348/1359107041557066

BRIEF PHYSICAL ACTIVITY COUNSELING IN REHAB 7

(Ahead of Print)

https://doi.org/10.1186/1477-7525-11-61
https://www1.health.gov.au/internet/publications/publishing.nsf/Content/phd-physical-choose-health-l
https://www1.health.gov.au/internet/publications/publishing.nsf/Content/phd-physical-choose-health-l
https://www1.health.gov.au/internet/publications/publishing.nsf/Content/phd-physical-choose-health-l
https://www.health.gov.au/resources/publications/make-your-move-sit-less-be-active-for-life-adults-18-to-64-years
https://www.health.gov.au/resources/publications/make-your-move-sit-less-be-active-for-life-adults-18-to-64-years
https://www.aihw.gov.au/reports/risk-factors/insufficient-physical-activity/contents/physical-inactivity
https://www.aihw.gov.au/reports/risk-factors/insufficient-physical-activity/contents/physical-inactivity
https://doi.org/10.1097/00006416-200207000-00009
https://doi.org/10.1097/00006416-200207000-00009
https://doi.org/10.1017/S0007114509990808
https://doi.org/10.1348/1359107041557066


Dassanayake, J., Dharmage, S.C., Gurrin, L., Sundararajan, V., & Payne,
W.R. (2011). Are Australian immigrants at a risk of being physically
inactive? International Journal of Behavioral Nutrition and Physical
Activity, 8(1), 53. https://doi.org/10.1186/1479-5868-8-53

Dillon, C.B., Fitzgerald, A.P., Kearney, P.M., Perry, I.J., Rennie, K.L.,
Kozarski, R., & Phillips, C.M. (2016). Number of days required to
estimate habitual activity using Wrist-Worn GENEActiv accelerom-
eter: A cross-sectional study. PLoS One, 11(5), e0109913. https://doi.
org/10.1371/journal.pone.0109913

Eakin, E.G., Glasgow, R.E., & Riley, K.M. (2000). Review of primary
care-based physical activity intervention studies: Effectiveness and
implications for practice and future research. The Journal of Family
Practice, 49(2), 158–168.

Esliger, D.W., Rowlands, A.V., Hurst, T.L., Catt, M., Murray, P., & Eston,
R.G. (2011). Validation of the GENEA Accelerometer. Medicine &
Science in Sports & Exercise, 43(6), 1085–1093. https://doi.org/10.
1249/MSS.0b013e31820513be

Gc, V., Wilson, E.C., Suhrcke, M., Hardeman, W., & Sutton, S. (2016).
Are brief interventions to increase physical activity cost-effective?
A systematic review. British Journal of Sports Medicine, 50(7),
408–417. https://doi.org/10.1136/bjsports-2015-094655

Ghisi, G.L., Abdallah, F., Grace, S.L., Thomas, S., & Oh, P. (2014). A
systematic review of patient education in cardiac patients: Do they
increase knowledge and promote health behavior change? Patient
Education and Counseling, 95(2), 160–174. https://doi.org/10.1016/
j.pec.2014.01.012

Jackson, R.A., Stotland, N.E., Caughey, A.B., & Gerbert, B. (2011).
Improving diet and exercise in pregnancy with Video Doctor counsel-
ing: A randomized trial. Patient Education & Counseling, 83(2),
203–209. https://doi.org/10.1016/j.pec.2010.05.019

Jones, A.S., Ellis, C.J., Nash, M., Stanfield, B., & Broadbent, E. (2016).
Using animation to improve recovery from acute coronary syndrome:
A randomized trial. Annals of Behavioral Medicine, 50(1), 108–118.
https://doi.org/10.1007/s12160-015-9736-x

Jones, F., Harris, P., Waller, H., & Coggins, A. (2005). Adherence to an
exercise prescription scheme: The role of expectations, self-efficacy,
stage of change and psychological well-being. British Journal of
Health Psychology, 10(3), 359–378. https://doi.org/10.1348/13591
0704X24798

Kahn, E.B., Ramsey, L.T., Brownson, R.C., Heath, G.W., Howze, E.H.,
Powell, K.E., Stone, E.J., Rajab, M.W. & Corso, P. (2002). The
effectiveness of interventions to increase physical activity. A sys-
tematic review. American Journal of Preventive Medicine, 22(4),
73–107. https://doi.org/10.1016/S0749-3797(02)00434-8

Lee, I.M., Shiroma, E.J., Lobelo, F., Puska, P., Blair, S.N., Katzmarzyk,
P.T., & Lancet Physical Activity Series Working Group. (2012).
Effect of physical inactivity on major non-communicable diseases
worldwide: An analysis of burden of disease and life expectancy.
The Lancet, 380(9838), 219–229. https://doi.org/10.1016/S0140-
6736(12)61031-9

Mantoani, L.C., Rubio, N., McKinstry, B., MacNee, W., & Rabinovich,
R.A. (2016). Interventions to modify physical activity in patients with
COPD: A systematic review. European Respiratory Journal, 48(1),
69–81. https://doi.org/10.1183/13993003.01744-2015

Marcus, B.H., Selby, V.C., Niaura, R.S., & Rossi, J.S. (1992). Self-
efficacy and the stages of exercise behavior change. Research Quar-
terly for Exercise and Sport, 63(1), 60–66. https://doi.org/10.1080/
02701367.1992.10607557

Marcus, B.H., Williams, D.M., Dubbert, P.M., Sallis, J.F., King, A.C.,
Yancey, A.K., Franklin, B.A., Buchner, D., Daniels, S.R., Claytor,

R.P., & American Heart Association Council on Nutrition, Physical
Activity, and Metabolism (Subcommittee on Physical Activity);
American Heart Association Council on Cardiovascular Disease in
the Young; Interdisciplinary Working Group on Quality of Care
and Outcomes Research. (2006). Physical activity intervention
studies: What we know and what we need to know: A scientific
statement from the American Heart Association Council on Nutrition,
Physical Activity, andMetabolism (Subcommittee on Physical Activ-
ity); Council on Cardiovascular Disease in the Young; and the
Interdisciplinary Working Group on Quality of Care and Outcomes
Research. Circulation, 114(24), 2739–2752. https://doi.org/10.1161/
CIRCULATIONAHA.106.179683

Mills, K.M., Stewart, A.L., McLellan, B.Y., Verboncoeur, C.J., King,
A.C., Brown, B.W. (2001). Evaluation of enrollment bias in a
physical-activity-promotin program for seniors. Journal of Aging
and Physical Activity, 9(4), 398–413. https://doi.org/10.1123/japa.
9.4.398

National Institute for Health & Care Excellence. (2013). Physical activity:
Brief advice for adults in primary care. https://www.nice.org.uk/
guidance/ph44/chapter/1-Recommendations

Paxton, R.J., Forster, J.E., Miller, M.J., Gerron, K.L., Stevens-Lapsley,
J.E., & Christiansen, C.L. (2018). A feasibility study for improved
physical activity after total knee arthroplasty. Journal of Aging and
Physical Activity, 26(1), 7–13. https://doi.org/10.1123/japa.2016-
0268

Potter, R., Ellard, D., Rees, K., & Thorogood, M. (2011). A systematic
review of the effects of physical activity on physical functioning,
quality of life and depression in older people with dementia. Inter-
national Journal of Geriatric Psychiatry, 26(10), 1000–1011. https://
doi.org/10.1002/gps.2641

Resnick, B., & Jenkins, L.S. (2000). Testing the reliability and validity
of the Self-Efficacy for Exercise scale. Nursing Research, 49(3),
154–159. https://doi.org/10.1097/00006199-200005000-00007

Saunders, D.H., Greig, C.A., & Mead, G.E. (2014). Physical activity and
exercise after stroke: Review of multiple meaningful benefits. Stroke,
45(12), 3742–3747. https://doi.org/10.1161/STROKEAHA.114.
004311

Smith, B., & Milton, K. (2019). Action area 3: healthcare. In Blueprint for
an Active Australia (3rd ed.). National Heart Foundation of
Australia. https://www.heartfoundation.org.au/getmedia/6c33122b-
475c-4531-8c26-7e7a7b0eb7c1/Blueprint-For-An-Active-Australia.
pdf

The Department of Health. (2019). Australia’s physical activity and
sedentary behaviour guidelines and the Australian 24-hour move-
ment guidelines. https://www.health.gov.au/health-topics/physical-
activity-and-exercise/physical-activity-and-exercise-guidelines-for-
all-australians?utm_source=health.gov.au&utm_medium=callout-
auto-custom&utm_campaign=digital_transformation

U.S. Department of Health and Human Services. (1996). Physical activity
and health: A report of the surgeon general. https://www.cdc.gov/
nccdphp/sgr/pdf/sgrfull.pdf

Wolkanin-Bartnik, J., Pogorzelska, H., & Bartnik, A. (2011). Patient
education and quality of home-based rehabilitation in patients
older than 60 years after acute myocardial infarction. Journal of
Cardiopulmonary Rehabilitation & Prevention, 31(4), 249–253.
https://doi.org/10.1097/HCR.0b013e31821c1391

Zhang, S., Rowlands, A.V., Murray, P., & Hurst, T.L. (2012). Physical
activity classification using the GENEA wrist-worn accelerometer.
Medicine & Science in Sports & Exercise, 44(4), 742–748. https://doi.
org/10.1249/MSS.0b013e31823bf95c

8 GREEN, COX, AND HOLLAND

(Ahead of Print)

https://doi.org/10.1186/1479-5868-8-53
https://doi.org/10.1371/journal.pone.0109913
https://doi.org/10.1371/journal.pone.0109913
https://doi.org/10.1249/MSS.0b013e31820513be
https://doi.org/10.1249/MSS.0b013e31820513be
https://doi.org/10.1136/bjsports-2015-094655
https://doi.org/10.1016/j.pec.2014.01.012
https://doi.org/10.1016/j.pec.2014.01.012
https://doi.org/10.1016/j.pec.2010.05.019
https://doi.org/10.1007/s12160-015-9736-x
https://doi.org/10.1348/135910704X24798
https://doi.org/10.1348/135910704X24798
https://doi.org/10.1016/S0749-3797(02)00434-8
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1183/13993003.01744-2015
https://doi.org/10.1080/02701367.1992.10607557
https://doi.org/10.1080/02701367.1992.10607557
https://doi.org/10.1161/CIRCULATIONAHA.106.179683
https://doi.org/10.1161/CIRCULATIONAHA.106.179683
https://doi.org/10.1123/japa.9.4.398
https://doi.org/10.1123/japa.9.4.398
https://www.nice.org.uk/guidance/ph44/chapter/1-Recommendations
https://www.nice.org.uk/guidance/ph44/chapter/1-Recommendations
https://doi.org/10.1123/japa.2016-0268
https://doi.org/10.1123/japa.2016-0268
https://doi.org/10.1002/gps.2641
https://doi.org/10.1002/gps.2641
https://doi.org/10.1097/00006199-200005000-00007
https://doi.org/10.1161/STROKEAHA.114.004311
https://doi.org/10.1161/STROKEAHA.114.004311
https://www.heartfoundation.org.au/getmedia/6c33122b-475c-4531-8c26-7e7a7b0eb7c1/Blueprint-For-An-Active-Australia.pdf
https://www.heartfoundation.org.au/getmedia/6c33122b-475c-4531-8c26-7e7a7b0eb7c1/Blueprint-For-An-Active-Australia.pdf
https://www.heartfoundation.org.au/getmedia/6c33122b-475c-4531-8c26-7e7a7b0eb7c1/Blueprint-For-An-Active-Australia.pdf
https://www.health.gov.au/health-topics/physical-activity-and-exercise/physical-activity-and-exercise-guidelines-for-all-australians?utm_source=health.gov.au&utm_medium=callout-auto-custom&utm_campaign=digital_transformation
https://www.health.gov.au/health-topics/physical-activity-and-exercise/physical-activity-and-exercise-guidelines-for-all-australians?utm_source=health.gov.au&utm_medium=callout-auto-custom&utm_campaign=digital_transformation
https://www.health.gov.au/health-topics/physical-activity-and-exercise/physical-activity-and-exercise-guidelines-for-all-australians?utm_source=health.gov.au&utm_medium=callout-auto-custom&utm_campaign=digital_transformation
https://www.health.gov.au/health-topics/physical-activity-and-exercise/physical-activity-and-exercise-guidelines-for-all-australians?utm_source=health.gov.au&utm_medium=callout-auto-custom&utm_campaign=digital_transformation
https://www.cdc.gov/nccdphp/sgr/pdf/sgrfull.pdf
https://www.cdc.gov/nccdphp/sgr/pdf/sgrfull.pdf
https://doi.org/10.1097/HCR.0b013e31821c1391
https://doi.org/10.1249/MSS.0b013e31823bf95c
https://doi.org/10.1249/MSS.0b013e31823bf95c


83 

Chapter 4: Discussion and conclusion 

4.1 Overview of main findings 

The aim of this thesis was to optimise the PA levels of clients being discharged from 

community rehabilitation. More specifically to understand the effect of brief 

interventions to increase PA when delivered in health care settings other than primary 

care, and to specifically test the feasibility of delivering a brief intervention to increase 

PA in the community rehabilitation context. 

Chapter one described the importance of being physically active, particularly for older 

adults and those with chronic disease. It also outlined the body of work around 

interventions to increase PA broadly and more specifically in these populations, 

including global and national guidelines, systematic reviews and reviews of reviews. The 

healthcare setting provides an important opportunity to reach older adults and those 

with chronic disease with interventions to increase PA, however reviews to date have 

focused only on the primary care setting [34, 35]. Brief interventions to increase PA, 

delivered in the primary care setting, have been demonstrated to increase self-reported 

PA in the short-term, their effect when delivered in other healthcare settings is unknown 

[17, 34, 35].  

The systematic review in Chapter Two examined the effects of brief interventions to 

increase PA, when delivered in healthcare settings other than primary care. A meta-

analysis of ten studies, revealed brief interventions in the healthcare setting to be 

effective at increasing self-reported PA, steps per day measured by pedometer and MET 

hours/week of PA in the medium-term. There was insufficient evidence regarding their 
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long-term impact. The wide variation in types of interventions studied makes it difficult 

to determine which intervention features optimise outcomes. 

The study in Chapter Three tested the feasibility of delivering a brief intervention of PA 

education and counseling in the community rehabilitation setting. Participants in this 

feasibility randomised controlled trial received either one session of stage-of-change-

based PA education and counseling in addition to written educational material 

(intervention), or education material alone (control), and were followed up three 

months following the intervention. Half of the eligible participants screened were 

interested in participating, 66% of those completing baseline measures expressed they 

had recently commenced regular PA or intended to begin regular PA in the next 6 

months, and the assessment and intervention protocol was well tolerated. The study 

determined it was feasible to deliver a brief intervention of PA counseling and education 

in the community rehabilitation setting. However, a larger randomised controlled trial 

powered to detect change in the secondary outcomes, specifically objectively measured 

PA and patient reported outcomes, is required. Further refinement of the intervention 

protocol may be warranted to assist in clients’ recall of information delivered and 

adherence to PA. 

4.2 Strengths and limitations of the research undertaken for this thesis 

The strengths of the research presented in this thesis include the robust methodology 

applied to both the systematic review and the feasibility study. The systematic review 

was conducted in accordance with PRISMA guidelines, including the application of an 

extensive search strategy, two independent reviewers selecting relevant articles and the 



85 

inclusion of only randomised controlled trials. For the feasibility study, strengths in the 

methodology include: the use of a randomised controlled trial design; random sequence 

generation; concealed allocation; and blinding of follow-up outcome assessment. The 

work presented in this thesis is novel. No systematic review to date has investigated 

interventions to increase PA exclusively in healthcare settings other than primary care. 

This work highlights the possibilities for the use of brief interventions to increase PA in 

many clinical settings and may inform implementation decision making. As a result, it 

may increase the reach of brief interventions to increase PA to older adults and adults 

with chronic disease. The intervention delivered in the feasibility study is, to our 

knowledge, the first of its kind to be studied in the community rehabilitation setting. 

Further, the brief intervention delivered was based on extensive review of the literature, 

with a clear intervention protocol provided for replication. The use of objective PA 

assessment also strengthens the quality of this study, by providing a more accurate 

insight into PA outcomes than the use of a self-reported measure alone [39].     

Limitations of the work presented in this thesis includes shortcomings in the systematic 

review, in particular missing data and inconsistent methods of reporting in included 

studies, as a result it was difficult to draw definitive conclusions. The broad range of 

intervention settings, target populations and inclusion of disease specific education in 

the included studies, may limit the ability for findings to be generalized. The reliance on 

self-reported PA outcomes in included studies introduces the potential for recall bias 

[39]. Lastly, due to the wide variety of types of interventions studied, we were unable to 

determine the specific intervention factors which impacted the success of these 

interventions.  
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The feasibility study examined the effect of brief PA education and counseling 

specifically in the community rehabilitation setting; due to the varying structure of 

different healthcare systems, applicability to other settings may be limited. The 

feasibility study included only a relatively small number of participants and was not 

powered to detect change in any secondary outcome measures. As such a larger study is 

required to determine the clinical effectiveness of the intervention. A number of study 

design characteristics may have contributed to the relatively high rate of PA 

participation among trial participants, including: the voluntary basis of recruitment; 

inclusion of participants already in maintenance stage of change; and exclusion of 

participants in a number of vulnerable groups, such as those unable to read and speak 

English, those with cognitive impairment and those unable to mobilise safely. 

Consideration of strategies to address these factors is important for future studies in this 

field. Finally, poor recall of the intervention delivered suggests that the brief 

intervention delivered may have been too ‘brief’ and would have benefited from one or 

more follow-up sessions. More specific strengths and limitations are also outlined in 

Chapter Two and Three. 

4.3 Key findings and recommendations for clinical practice 

The work presented in this thesis has highlighted the importance of PA participation for 

older adults and adults with chronic disease. It has outlined the evidence base regarding 

interventions to increase PA both broadly and specifically in these populations, and the 

role the healthcare system must play in supporting these populations to participate in 

sufficient PA. The systematic review highlighted that some brief interventions delivered 

in healthcare settings, such as coronary care, cardiac rehabilitation and oncology 
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settings, are effective at increasing PA in the medium term. Finally, the feasibility study 

has provided evidence that it is feasible to deliver a brief intervention of PA education 

and counseling in the community rehabilitation setting. 

Based on these findings, the following recommendations for clinical practice can be 

made:  

1. Relevant clinicians in the healthcare setting, such as; medical practitioners, 

clinical psychologists, physiotherapists and exercise physiologists, should be 

working with older adults and adults with chronic disease to assess, and where 

necessary promote, participation in adequate PA to meet the PA and sedentary 

behaviour guidelines.  

2. The use of brief interventions in healthcare settings other than primary care, to 

support participation in PA, should be considered in relevant contexts. Relevant 

contexts may include, however are not limited to; outpatient clinics, cardiology 

and oncology settings, and rehabilitation centres. 

3. The implementation of brief interventions to support participation in PA is 

feasible and should be considered in the community rehabilitation setting.  

4.4 Recommendations for research 

Further research is needed to continue to advance the literature in this area. The 

recommendations for future research include:  

1. Conduct a large randomised-controlled trial to investigate the effect of a brief 

intervention of PA education and counseling in the community rehabilitation 
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setting. This thesis identified that delivery of such an intervention is feasible in 

this context, however a larger trial powered to detect change in objectively 

measured PA is required to determine clinical effectiveness.  

2. The protocol applied in the feasibility study (Chapter Three) warrants revision 

prior to being applied to any larger studies. Considerations for revision of this 

protocol are outlined separately below.  

3. Studies assessing the efficacy of interventions to increase PA should, where 

possible, use objective measures of PA due to their reliability over self-reported 

outcomes. Such studies should also strive to assess long-term outcomes, of at 

least 12 months, in addition to short or medium term outcomes. This will allow 

for a higher quality evidence base and more definitive findings from systematic 

reviews in the future. 

4. Researchers investigating the effect of brief interventions to increase PA should 

design ‘brief interventions’ in accordance with an accepted definition of brief 

intervention, such as the NICE guidelines, to allow for higher quality reviews of 

this body of work in the future. 

5.  Future research should assess the cost-effectiveness and resource utilization of 

delivering brief interventions to promote PA in healthcare settings other than 

primary care.  

4.5 Revision of intervention protocol 

The following recommendations are made for revision to the intervention protocol 

outlined in chapter three of this thesis for any future studies: 
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1. Recall of the brief intervention delivered in the feasibility trial was poor, the 

addition of follow up phone calls may be warranted. This strategy has been 

applied somewhat successfully in other health population groups such as 

patients with type two diabetes [40]. In this example follow-up phone calls were 

made at weeks one, three and seven post baseline assessment, to compliment a 

face-to-face counseling intervention. Significant improvements in PA were found 

on one self-report measure of PA (F(2,196) = 6.568, P=0.002), while another 

showed trends to increased PA for the intervention group however these did not 

reach significance (F(2,97) = 2.499, p=0.087). 

2. The time taken for intervention delivery should be recorded to assess the 

viability of integrating this type of intervention in routine care. 

3. Participants in maintenance stage of change should be excluded from future 

trials, given limited benefit was evident in these participants, as deduced from 

participant interview data. 

4. Strategies to include those less interested in PA should be considered. For 

example, inviting participation in the intervention towards the end of the 

patient’s rehabilitation journey rather than at the beginning may assist a greater 

range of patients to feel capable of participating in this type of intervention.   

5. Strategies to include more vulnerable populations, such as those unable to read 

and speak English, those with cognitive impairment and those unsafe to walk 

outdoors, should also be considered. Having the participant’s own 

physiotherapist deliver the intervention, may support participation of those in 

more vulnerable categories. Their treating physiotherapist may be best able to 
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use strategies already in place to overcome language barriers and issues 

associated with cognitive impairment, such as use of accredited interpreters and 

carer support, and will have the greatest understanding of how to tailor PA 

advice to the needs of their individual client.  

6. A number of participants found the Self-Efficacy for Exercise Scale challenging to 

complete due to its abstract nature, so alternatives such as the simpler 5-point Self-

Efficacy for Physical Activity Scale [41] could be considered for in future work. 

4.6 Concluding observations 

Clinicians working in the healthcare setting have an important opportunity to work with older 

adults and those with chronic disease, to promote participation in PA and ultimately improve 

health outcomes for these populations. Even brief interventions to promote PA, delivered in the 

healthcare setting, can result in increased PA participation in these populations. Brief 

interventions are most likely able to be deliverable within existing service models and resources. 

The community rehabilitation setting provides an ideal opportunity to deliver brief PA 

interventions to older adults and adults with new and existing chronic disease. The feasibility of 

delivering a brief intervention of PA education and counseling in the community rehabilitation 

context has been examined and supported. Further research in this setting is now required to 

test the clinical efficacy of this intervention.  
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