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Recruitment and characteristics of participants in trials 
of physical activity for adults aged 45 years and above in 
general practice: a systematic review
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Background: General practice is well situated to promote physical activity (PA), but with PA levels declining after 45 years of age, often those 
who are most likely to benefit from interventions tend to be the least likely recruited to participate in research.
Aims and rationale: The aim of this study was to investigate recruitment and reporting of participant demographics in PA trials for adults aged 
45 years and above. Specific objectives were: (i) to examine the reporting of demographics of participants; (ii) to investigate the strategies used 
to recruit these participants; and, (iii) to examine the efficiency of recruitment strategies.
Methods: Seven databases were searched, including: PubMed, CINAHL, the Cochrane Library Register of Controlled Trials, Embase, Scopus, 
PsycINFO, and Web of Science. Only randomized control trials involving adults 45 years old or older recruited through primary care were in-
cluded. The PRISMA framework for systematic review was followed, which involved 2 researchers independently conducting title, abstract, and 
full article screening. Tools for data extraction and synthesis were adapted from previous work on inclusivity in recruitment.
Results: The searches retrieved 3,491 studies of which 12 were included for review. Sample size of the studies ranged from 31 to 1,366, with 
a total of 6,042 participants of which 57% were female. Of 101 participating practices, 1 was reported as rural. Reporting of recruitment lacked 
detail—only 6 studies outlined how practices were recruited. 11/12 studies involved a database or chart review to identify participants that met 
the inclusion criteria, followed by a letter of invitation sent to those people. The studies with higher recruitment efficiency ratios each employed 
more than 1 recruitment strategy, e.g. opportunistic invitations and telephone calls.
Conclusion: This systematic review has presented deficits in the reporting of both demographics and recruitment. Future research should aim 
for a standardized approach to reporting.
Key words: exercise, general practice, physical activity, randomized control trials, recruitment, systematic review

Introduction
Being physically active is protective against chronic illnesses, 
including cancer, heart disease, dementia, and depression, as 
well as all-cause and cardiovascular mortality. However, the 
WHO has reported that, in high-income countries, over one 
quarter of adults are not active enough, and, in some coun-
tries, levels of physical inactivity (PiA) are as high as 70%,1 
with estimated costs of $67.5 (USD) billion worldwide.2 
Consequently, the WHO declared PiA a pandemic, it being 
the fourth leading cause of death worldwide.3 A decade of be-
havioural change endeavour has not addressed this, and the 
COVID-19 pandemic has exacerbated an already alarming 
public health concern.4

The WHO Guidelines for Physical Activity and Sedentary 
Behaviour recommend that adults should achieve at least 
150 min of moderate-intensity or 75 min of vigorous-
intensity physical activity (PA) each week, while stressing 
that any activity is better than none, even if minimum PA 
targets are not reached.5 Studies have reported an inverse 
dose–response relationship between PA and mortality 
and that small doses of PA could alleviate mortality risk, 
and boost primary and secondary prevention of chronic 
illness6,7; this relationship is curvilinear, with the greatest 

health benefits stemming from relatively small levels of 
PA.8 Chronic illnesses, particularly, cardiovascular disease, 
cancer, chronic lung disease, and diabetes, accounted for 
71% of deaths (57 million) in 2016,9 and are the leading 
cause of mortality worldwide; 10 million of these deaths 
could be avoided through evidence-based approaches, 
including PA promotion through community-based pro-
grammes aimed at behavioural change.10

Chronic illness prevalence is high in general practice 
populations,10,11 and research reports that the general prac-
tice may be an effective environment for PA promotion 
among adults12; through repeated contacts and continuity 
of relationships, general practitioners can identify patients 
who are insufficiently active.13 Socioeconomic and health 
status are factors that affect PA levels.14,15 Recruitment to 
PA research has been challenging: for example, men and 
smokers are harder to reach participants to PA interven-
tions,16 with selection bias towards those that are better off 
and better educated.17 The phenomenon of the availability 
of good medical care tending to vary inversely with the need 
for it, described by GP Dr Julian Tudor-Hart in the “in-
verse care law,”18 remains relevant.19 The inverse care law 
may also apply to PA promotion,20 and the WHO guideline 
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development group recommend further research into how 
health and socioeconomic factors moderate PA and health 
outcomes.21

Research reports that PA levels decline after 45 years of age, 
and a knowledge gap exists in the literature as to how adults 
aged 45 years and over are recruited to PA trials from general 
practice.22 Similarly, no study of PA trials in the general prac-
tice setting has reviewed the profiles of participants across the 
trials. It is important for clinicians to know the demographics 
of study populations to decide if the findings are relevant to 
their patient population. Therefore, the aim of this systematic 
review was to systematically review randomized controlled 
trials (RCTs) of PA interventions for adults aged 45 years and 
older conducted in general practice to investigate participant 
demographics and recruitment.

Objectives

1.	 To examine the reporting of demographics of partici-
pants aged 45 years and older in PA trials in general prac-
tice;

2.	 To investigate the strategies used to recruit these partici-
pants; and

3.	 To examine the efficiency of such recruitment strategies.

Methods
In accordance with best practice for systematic reviews, the 
full protocol for this systematic review was registered with the 
PROSPERO international prospective register of systematic 
reviews database (registration number CRD42020194338, 
2020/07/27).23 Findings are reported according to PRISMA 
(Preferred Reporting Items for Systematic reviews and Meta-
Analyses) guidelines.24

Search strategy
The strategy and search protocol were devised with the help 
of a librarian at the University of Limerick (Supplementary 
Data 1). Searches were conducted by RM and KD, under the 
supervision of AOR, in July 2020 and updated in November 
2021; quality control was ensured by a fourth researcher 
(VN). No limitation was put on the year of publication. 
Seven electronic literature databases were searched: PubMed, 
CINAHL, the Cochrane Library Register of Controlled Trials, 
Embase, Scopus, PsycINFO, and Web of Science. Reference 
lists of included studies were also screened for relevant pa-
pers. The search terms were: (family practice OR general 
practice OR primary care) AND (physical activity OR exer-
cise) AND (adult OR older adult) AND (recruit*).

Study selection
Inclusion and exclusion criteria  RCTs were included, as per 
the Patient, Intervention, Comparison and Outcome (PICO) 
strategy, involving adults 45 years old or older recruited 
through primary care. The intervention of interest was PA 
compared with none or alternative PA interventions, where 
the primary outcome was increased PA levels or improved 
health. The study was restricted to middle-aged adults and 
older persons aged over 45 years. This age cut-off was chosen 
as it has been identified as an age when PA begins to decline.22 
Three of the 7 electronic databases (PubMed, Embase, and 
CINAHL) interrogated use age filters that define middle age 
as beginning at 45 years. Studies that did not have PA as the 
sole intervention and did not have improved PA levels as the 
primary outcome were excluded, as were pilot and feasibility 
studies. Studies in languages other than English or that were 
published in locations other than peer-reviewed journals were 
excluded.

Screening process  The reference citation manager Endnote 
was used to assist the screening process. The PRISMA 
approach involves systematic screening of titles, abstracts, 
and full text, which were conducted independently by RM, 
KD, and AOR. Consensus on screening was reached through 
a process of discussion; where uncertainty existed, the full 
paper was read. Uncertainty regarding study eligibility was 
resolved by VN.

Data extraction
Data extraction was conducted independently by 2 authors 
(RM and KD) and AOR checked for consensus. A standard-
ized form was used for initial data extraction, facilitating the 
recording of study title, authors, year, location, population, 
outcome, comparator, duration, and follow-up. The research 
question of this study relates to recruitment and study popu-
lation, so brief synopses only were included on data not re-
lating to these aspects of the trials under review. However, 
as detail regarding trial participants and recruitment is often 
contained in study protocols, other papers relating to the 
study and online reports, where relevant such papers were 
read and information in them was included in this review.

Study population
A data extraction tool was designed for study population, 
adapted from metrics used by Foster et al.,25 O’Neill et al.,26 
and Attwood et al.27 A 10-point scale was devised based on 
whether the following population descriptors were reported 
at baseline: gender (1 point); inactive (defined as not reaching 
PA targets; 1 point); place of residence (urban vs. rural, de-
privation index; 1 point each); ethnicity or minority groups 
reported (1 point); socioeconomic group (income, education; 

Key messages

•	 Reporting of participant demographics is mixed.
•	 There is no consistency for reporting socioeconomic factors.
•	 Even studies with high reporting scores had low population diversity.
•	 Reporting of recruitment was sparse especially methods for practice enrolment.
•	 Efficiency of recruitment was higher when multiple strategies were used.
•	 Future research should aim to standardize recruitment and demographic reporting.
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1 point each); domestic status (marital status or whether 
living alone); disability (chronic condition, mental illness, or 
multimorbidity; 1 point); and smoking status (1 point). The 
reporting quality for study population is presented in Table 1.

Recruitment
Data relating to quality of recruitment were extracted and 
synthesized using an adapted table based on previous re-
search.25,26 Recruitment strategies, displayed in Table 2, re-
ported the following: collaboration between research and 
clinical team, duration of recruitment, who conducted re-
cruitment, mixture of recruitment strategies and recruitment 
of practices.

Recruitment efficiency
Based on work by Foster et al.,25 extraction tables were cre-
ated to document the following data: people available (the 
pool), people invited, people who attended screening, and the 
number who participated. Three ratios of efficiency were cal-
culated: efficiency A, by dividing the number who started the 
trial into the number for the pool; efficiency B, by dividing 
the number who started into the number who were invited; 
and efficiency C, by dividing the number who started by the 
number who attended screening (Table 3).

Results
Study selection and overview
The searches identified 4,857 studies, and 12 of them were in-
cluded in the review (Fig. 1), after title, abstract, and full text 
screening.28–39 The PRISMA screening process is outlined in 
Fig. 1; the most common reasons for excluding papers at full 
paper screening were age range, non-RCT, and settings other 
than general practice. The studies were published between 
1998 and 2021. Six of the 12 included studies had associated 
published protocols, which were also read for the purposes of 
this review.32–36,38,39 One study had an associated publication 
on recruitment29; another was linked to a full online report 
that included details of recruitment and participant inclusion/
exclusion criteria published online.37

In total, 101 general practices were recruited, yielding 
a total combined population of 6,042 participants (see 
Supplementary Material 1 for details on the studies and 
interventions). Eight studies were located in the United 
Kingdom,28,31,34–39 3 in Australia and New Zealand,29,32,33 and 
1 in Canada.30 Study participants were adults with a mean 
age range of 50–70 years. Three studies had over 1,000 
participants,36,37,39 1 had 714,28 6 had between 100 and 
400,29,30,32,33,35,38 and 2 had fewer than 100.31,34

Reporting of participant demographics
Participant demographics are outlined in Table 1. Eleven 
studies reported gender and 7 of them had a majority of fe-
male participants.28,29,32,33,35–37 Of the studies that reported 
gender, a total of 3,442 (57%) were female. Five studies 
specified low-active participants as an inclusion criter
ion.28,31,33,34,37 A further 3 studies involved only participants 
with a risk or established diagnosis of a chronic condition 
associated with low PA levels.34,38,39 Six studies reported on 
chronic health conditions,29,30,35–37,39 with 2 of these reporting 
on multimorbidity.30,37 Smoking status was recorded in 5 stu
dies,28,29,34,35,37 with active smokers ranging from 5% to 18%.

Of the 101 practices recruited to the studies under review, 
only 1 study reported that they included a rural practice.30 
Nine studies included data on ethnicity.28,32–39 However, 4 
studies had over 90% White participant.32–35 More recent 
studies had higher proportions of ethnic minorities, with 
Harris et al.’s 2018 study reporting 23%,37 and Khunti et al. 
reporting 28%.39 The latter study incorporated a strategy of 
reduced lower age limit for participants from ethnic minority 
groups at higher risk of diabetes. One study used “first lan-
guage” as a measure of ethnicity and reported 34 different 
first languages, but the vast majority (86%) of participants 
were White.36 Ten studies reported employment, but in dif-
ferent ways: 7 reported on retirement,32–35,37–39 with retired 
people constituting a range of 29%37 to 85%32 of the re-
spective study populations. Two studies recorded income 
or type of employment: Petrella et al. reported that 19% of 
participants were on very low incomes,30 and of the partici-
pants in Harris et al.’s 2018 study, 14% had past or current 
manual jobs.37 Of the 8 studies that recorded relationship sta
tus,29,30,32,33,35,37–39 only 1 reported a minority of single parti-
cipants.32 Data on whether participants were living alone or 
with others, e.g. carers or family members, was not reported 
in any paper. Level of education attained was collected in 7 
studies.28,30,32,33,35,38,39 At least one-third of participants had left 
education at or prior to completion of secondary school in 4 
studies,28,30,32,33 while in 3 studies, at least 40% of participants 
had a third-level qualification.37–39

Recruitment strategies
The primary mode of participant recruitment, with 1 excep-
tion,30 was a 2-step process, involving: (i) chart or database 
search to identify people that met the inclusion criteria, fol-
lowed by (ii) a letter sent out from the practice to the patient. 
The letter usually contained an outline of the study and details 
on how to register an interest; some letters also contained a 
screening form.28,31 One study employed a combination of let-
ters and phone calls.32 Nonrespondents were followed-up in 
2 studies, by letter after 6 weeks35 and by telephone from the 
GP after 12 weeks.31 Petrella et al. did not utilize letters and 
are the only study to have 2 distinct strategies within general 
practice: firstly through opportunistic invitation during the 
practice visit and secondly by telephone call from the GP to 
potential participants, identified from the practice database.30 
Two separate recruitment strategies were also employed by 
Khunti et al., drawing on participants identified from research 
databases as well as from practice databases.39 Support for 
the practices from the research team was reported in 9 studies, 
and involved training of practice teams and research assist-
ants helping with database searches.29,31–37,39 Seven practices 
reported on the duration of recruitment,30,32,33,35–37,39 which 
ranged from 237 to 2736 months. Iliffe et al. took 9 months 
longer than anticipated because of the need to recruit more 
practices at both sites and to allow more time at each practice 
to undertake recruitment.36

Recruitment efficiency
Three studies reported the size of the population that could 
be invited (pool), thereby facilitating a calculation for effi-
ciency A.31,35,37 Efficiency B was calculated for each study as 
all 12 studies provided data on the number invited to par-
ticipate. The 2 studies that invited the least numbers had the 
highest efficiency B.30,31 One study failed to provide data on 
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6 Recruitment to physical activity interventions

Table 2. Overview of recruitment strategies.

Stevens et al., 199828

 � How were practices recruited? N/S

 � How were participants recruited? An invitation letter containing a self-assessment questionnaire was sent to everyone on the surgery 
list within the specified age range

 � What support was available for the 
practices?

N/S

 � Duration of recruitment N/S

Halbert (Kolt, Schofield et al., 2007), 200029

 � How were practices recruited? GPs in each practice were invited by letter to participate. The invitation was followed by a visit 
from a member of the research team

 � How were participants recruited? A researcher identified suitable participants from the practice databases in conjunction with a desig-
nated member of the practice team. Letters were sent to potential participants from the practice

 � What support was available for the 
practices?

The study coordinator helped with identification of suitable participants. Ongoing support was pro-
vided by the study coordinator

 � Duration of recruitment N/S

Petrella et al., 200330

 � How were practices recruited? Prior affiliation with a university

 � How were participants recruited? Two methods:
1.Opportunistic word of mouth during clinics
2.A database of potential participants was generated, and they were phoned from the practice

 � What support was available for the 
practices?

N/S

 � Duration of recruitment 6 months

Tully (Halbert, Sllagy et al., 2000), 200531

 � How were practices recruited? N/S

 � How were participants recruited? Two methods:
1.GP invitation letter sent to potential participants to complete a postal questionnaire and to agree 
to being contacted by a research assistant
2.A subsample of 90 nonrespondents were telephoned by their GP after 3 weeks and given a second 
invitation

 � What support was available for the 
practices?

A research assistant helped the practice team with recruitment

 � Duration of recruitment N/S

Kolt (Tully, Cupples et al., 2005), 200732

 � How were practices recruited? N/S

 � How were participants recruited? Suitable participants identified by chart review (practice team) and sent letter of invitation by GP 
and/or phone call from practice staff

 � What support was available for the 
practices?

A research assistant helped the practice team with recruitment

 � Duration of recruitment 18 months

Kolt (Kolt, Schofield et al., 2007), 201233

 � How were practices recruited? GPs were faxed an invitation and those who responded were telephoned and visited by a member 
of the research team

 � How were participants recruited? Potential participants were identified from the practice database, posted a letter signed by their GP, 
and those who were replied were phoned to give more information and perform eligibility screening

 � What support was available for the 
practices?

N/S

 � Duration of recruitment 17 months

Devi (Kolt, Schofield et al., 2012), 201434

 � How were practices recruited? N/S

 � How were participants recruited? Potential participants identified from coronary heart disease registers by GP or practice nurse. Re-
cruitment was conducted sequentially by letter, telephone, and home visit

 � What support was available for the 
practices?

Research assistant aided recruitment

 � Duration of recruitment N/S

Harris (Devi, Powell et al., 2014), 201535

 � How were practices recruited? N/S

 � How were participants recruited? GPs were involved in the identification of suitable participants from practice databases. Invitation 
letters were sent out to potential participants with follow-up letters after 6 weeks to nonresponders
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the number attending screening,35 and efficiency C was cal-
culated for the others. High efficiency C scores were noted 
among both large39 and small30 studies.

Discussion
This systematic review examined the reporting of demo-
graphic and recruitment details from RCTs of PA in general 
practice involving adults aged 45 years and older. It included 
12 studies, all of which were conducted in high-income coun-
tries, including 101 participating practices and a combined 
total of 6,042 participants, 57% of whom were female. The 
quality of participant demographic reporting was mixed, with 
6 studies awarded a score of 7/10 or above. However, high 
reporting quality did not equate with diverse participation; 
e.g. Harris et al.’s 2018 study scored 9/10 but 64% of partici-
pants were female,37 and while Kolt et al.’s 2012 paper scored 
8/10, 97% of participants were White New Zealanders.33 
Lack of consistency regarding how employment, income, and 
education level are reported limits analysis on socioeconomic 
profile of the trials.

Regarding the first specific objective of this review, it is evi-
dent that while participant demographics are being reported 
in trials, the reporting style varies between studies, and this 
hinders analysis of the data. Socioeconomic status is reported 

in several different ways: whether one is working or not 
does not differentiate between socioeconomic groups; few 
studies contained detail on income level or category of work. 
Similarly, retirement is reported in 7 studies, but this category 
does not indicate socioeconomic group. The high levels of re-
tirement in some of the study populations reported may be 
a factor in successful recruitment, as lack of time has been 
identified as an important factor in nonparticipation in trials 
of PA in this setting.40 Furthermore, an important finding 
of this review has been the disconnect between reporting of 
demographics and demographic spread—some of the studies 
with the highest reporting scores had very low percentages of 
ethnic minorities.32 Research suggests that older adults who 
are already physically active and healthy are more likely to 
participate in a study designed to improve PA41 and that less 
healthy adults are reluctant to participate.42 However, this re-
view reports that 6 of the studies only accepted participants 
that were already inactive, and across the 7 studies that re-
ported on chronic illness, most participants had at least 1.

For the second objective, to examine recruitment, this re-
view reports that approaches to recruitment across studies are 
similar. Recruitment to trials in general practice is based on 
database review to identify participants followed by letters 
sent from the practice to invite selected individuals; this was 
observed across the studies with 1 exception: Petrella et al. 

 � What support was available for the 
practices?

Reference made to nurse training and support by study team

 � Duration of recruitment 11 months

Iliffe (Harris, Kerry et al., 2015), 201536

 � How were practices recruited? Through a Primary Care Research Network

 � How were participants recruited? Suitable participants identified by chart review (practice team) and sent letter of invitation by GP

 � What support was available for the 
practices?

A research assistant helped the practice team with recruitment

 � Duration of recruitment 27 months

Harris (Iliffe, Kendrick et al., 2015), 201837

 � How were practices recruited? Practices were recruited through the Primary Care Research Network according to practice inclu-
sion criteria

 � How were participants recruited? Suitable participants identified by chart review (practice team) and sent letter of invitation by GP

 � What support was available for the 
practices?

Collaboration between the research and practice teams, and training for the practice team

 � Duration of recruitment 2 months

Peacock (Harris, Kerry et al., 2018), 202038

 � How were practices recruited? N/S

 � How were participants recruited? A database search was conducted to identify participants who met inclusion criteria. Potential par-
ticipants were then contacted by a letter of identification from the GP

 � What support was available for the 
practices?

N/S

 � Duration of recruitment N/S

Khunti (Peacock, Western et al., 2020), 202139

 � How were practices recruited? Practices located in areas with large multiethnic areas were targeted

 � How were participants recruited? 1.The practice databases were searched followed by letter of invitation from GP to potential partici-
pants
2.Previous research databases were searched followed by a letter of invitation from the primary 
investigator responsible for the database

 � What support was available for the 
practices?

Training from the research team

 � Duration of recruitment 15 months

Abbreviation: N/S, not specified.

Table 2. Continued
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8 Recruitment to physical activity interventions

employed a combination of opportunistic face-to-face invites 
and telephone calls.30 Research indicates that combining re-
cruitment strategies (active, such as directly inviting patients, 
and passive, including posters, letters, and media advertise-
ments) may be optimal, providing a wider demographic base 
that is more representative of the inactive population at risk 
of health problems and a reasonable recruitment rate.43,44 For 
optimal recruitment, the GP and/or other members of the 
clinical practice team must be involved in “both the design 
and conduct” of the recruitment.45

Reporting of recruitment lacked detail—only 6 studies out-
lined how practices were recruited.29,30,33,36,37,39 This is con-
sistent with other research which stated that it is not possible 
to determine which strategies are optimal for recruitment, 
especially for harder to reach groups, due to insufficient re-
porting.46 However, for the third objective of this review, most 
studies provided enough detail to calculate efficiency of re-
cruitment but only 2 provided enough detail for calculation 
of all efficiency ratios.31,37 The studies with higher recruit-
ment efficiency ratios each employed more than 1 recruit-
ment strategy: Khunti et al. used research databases as well as 
practice databases, and allowed a lower age limit for ethnic 
groups at high risk of developing diabetes39; opportunistic 
face-to-face invitations and telephone calling were utilized by 
Petrella et al.30; and a sample of nonrespondents were tele-
phoned after 3 weeks in the study by Tully et al.31

Strengths and limitations
The review was restricted to RCTs conducted in general 
practice settings; studies conducted in other primary care or 

community settings were excluded. A rigorous and system-
atic approach was taken to quality assessment of recruitment, 
which was the focus of the research aim. The exclusion of 
studies that were published in languages other than English 
restricted the review to 5 countries. On the other hand, these 
countries share similar systems of general practice, thereby 
making the context more homogeneous. Furthermore, this 
systematic review was designed to examine the demographic 
characteristics reported for each study population; measuring 
and comparing to the general population in the trial settings 
was beyond the scope of the study and the authors, therefore, 
cannot make conclusions about sample representativeness.

Implications for research and/or practice
The findings of this review suggest that future research should 
aim for consistency of reporting populations recruited to PA 
trials from general practice. Important participant data are 
currently not being reported. Based on this review, the au-
thors recommend that journals encourage researchers to re-
cord and report data relating to the following: employment 
and educational status as well as income; ethnicity; mor-
bidity, including specific diagnoses and number of regular 
medications; whether living alone; and whether participants 
are full-time carers. Second, future research in general prac-
tice settings should involve GPs as stakeholders as early as 
possible in the design process. Buy-in from GPs and their 
teams should ensure more effective recruitment and inclusion 
of harder to reach groups. Acknowledging the contribution 
of GPs to the research process and rewarding it appropri-
ately has been reported as an important factor in research 

Table 3. Recruitment efficiency.

Pool Invited Attended 
screening

Participated Efficiency A
Started/pool

Efficiency B
Started/invited

Efficiency C
Started/attended screening

Stevens (Kolt, 
Schofield et al., 
2007)28

N/S 2,253 827 714 N/A 32% 86%

Halbert (Stevens, 
Hillsdon et al., 1998)29

N/S 2,878 913 351 N/A 12% 38%

Petrella (Halbert, 
Sllagy et al., 2000)30

N/S 500 320 284 N/A 57% 89%

Tully (Petrella, Koval 
et al., 2003)31

527 50 50 31 6% 62% 62%

Kolt (Tully, Cupples et 
al., 2005)32

N/S 831 333 186 N/A 22.% 56%

Kolt (Kolt, Schofield et 
al., 2007)33

N/S 1,739 986 330 N/A 19% 33.5%

Devi et al., 201434 N/S 612 131 95 N/A 15.5% 72.5%

Harris (Kolt, Schofield 
et al., 2012)35

3,679 988 N/S 298 8% 30% N/A

Iliffe (Harris, Kerry et 
al., 2015)36

N/S 20,507 2,752 1,254 N/A 6% 46%

Harris (Iliffe, Kendrick 
et al., 2015)37

21,243 11,015 1,698 1,023 5% 9% 60%

Peacock (Harris, Kerry 
et al., 2018)38

N/S 1,484 533 204 N/A 13.7% 38%

Khunti (Peacock, 
Western et al., 2020)39

N/S 12,417 1,563 1,366 N/A 11% 87%

Abbreviations: N/A, not applicable; N/S, not specified.
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participation.47 Generalizability of trial results hinges on op-
timum recruitment that generates both adequate numbers 
and a representative sample size.

Conclusion
It is imperative that researchers of PA interventions aimed 
at adults aged 45 years and above in general practice report 
demographic details and recruitment factors in a consistent 
way. This systematic review has presented deficits in the re-
porting of both demographics and recruitment. Future re-
search should aim for a standardized approach to reporting.

Supplementary material
Supplementary material is available at Family Practice online.

Funding
The study was funded by departmental resources.

Ethical approval
None.

Conflict of interest
None declared.

Data availability
The data underlying this article are available by request to the 
corresponding author.

Records identified from
databases (n = 4,857)

Records removed before 
screening:

Duplicate records removed (n
= 3,491)

Records removed for other 
reasons (n = 1)

Records screened
Titles screened (n = 3,491)
Abstracts screened (n= 152)

Records excluded
Titles (n = 3,339)
Abstracts (n = 93)

Reports sought for retrieval
(n = 93)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 93)

Reports excluded:
Pilot and feasibility studies, 
not primary care, did not 
meet inclusion criteria
(n = 81)

Studies included in review
(n = 12)

noitacifitnedI
Sc
re
en
in
g

In
cl
ud
ed

Fig. 1. PRISMA flow diagram for study inclusion.

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/advance-article/doi/10.1093/fam
pra/cm

ac128/6874813 by U
niversity of Lim

erick user on 12 D
ecem

ber 2022



10 Recruitment to physical activity interventions

References
1.	 World Health Organization. Physical activity. Published online 

2020 [accessed 2021 Dec 23]. https://www.who.int/news-room/
fact-sheets/detail/physical-activity

2.	 World Health Organization. Global Action Plan on Physical Activity 
2018–2030. Published online 2018 [accessed 2021 Dec 23]. https://
apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-
eng.pdf?sequence=1&isAllowed=y

3.	 Kohl HW III, Craig CL, Lambert EV, Inoue S, Alkandari JR, 
Leetongin G, Kahlmeier S, Lancet Physical Activity Series Working 
Group. The pandemic of physical inactivity: global action for 
public health. The Lancet. 2012;380(9838):294–305.

4.	 Wilke J, Mohr L, Tenforde AS, Edouard P, Fossati C, González-
Gross M, Sánchez Ramírez C, Laiño F, Tan B, Pillay JD, et al. A 
pandemic within the pandemic? Physical activity levels substan-
tially decreased in countries affected by COVID-19. Int J Environ 
Res Public Health. 2021;18(5):2235.

5.	 World Health Organization. Guidelines on physical activity and 
sedentary behaviour. Geneva (Switzerland): World Health Organi-
zation; 2020.

6.	 Ramakrishnan R, He JR, Ponsonby AL, Woodward M, Rahimi K, 
Blair SN, Dwyer T. Objectively measured physical activity and all 
cause mortality: a systematic review and meta-analysis. Prev Med. 
2021;143(February):106356.

7.	 Ekelund U, Tarp J, Fagerland MW, Johannessen JS, Hansen BH, 
Jefferis BJ, Whincup PH, Diaz KM, Hooker S, Howard VJ, et al. 
Joint associations of accelerometer-measured physical activity 
and sedentary time with all-cause mortality: a harmonised meta-
analysis in more than 44 000 middle-aged and older individuals. 
Br J Sports Med. 2020;54(24):1499–1506.

8.	 Warburton DE, Bredin SS. Health benefits of physical activity: 
a systematic review of current systematic reviews. Curr Opin 
Cardiol. 2017;32(5):541–556.

9.	 World Health Organization. Noncommunicable diseases country 
profiles 2018. Geneva (Switzerland): World Health Organization; 
2018.

10.	García-Olmos L, Salvador CH, Alberquilla A, Lora D, Carmona M, 
García-Sagredo P, Pascual M, Muñoz A, Monteagudo JL, García-
López F. Comorbidity patterns in patients with chronic diseases in 
general practice. PLoS One. 2012;7(2):e32141.

11.	Pati S, Agrawal S, Swain S, Lee JT, Vellakkal S, Hussain MA, Mil-
lett C. Non communicable disease multimorbidity and associated 
health care utilization and expenditures in India: cross-sectional 
study. BMC Health Serv Res. 2014;14(1):1–9.

12.	Rose SB, Elley CR, Lawton BA, Dowell AC. A single question reli-
ably identifies physically inactive women in primary care. N Z Med 
J. 2008;121:U2897.

13.	Hinrichs T, Brach M. The general practitioner’s role in promoting 
physical activity to older adults: a review based on program theory. 
Curr Aging Sci. 2012;5(1):41–50.

14.	Trost SG, Owen N, Bauman AE, Sallis JF, Brown W. Correlates of 
adults’ participation in physical activity: review and update. Med 
Sci Sports Exerc. 2002;34(12):1996–2001.

15.	Koeneman MA, Verheijden MW, Chinapaw MJ, Hopman-Rock 
M. Determinants of physical activity and exercise in healthy older 
adults: a systematic review. Int J Behav Nutr Phys Act. 2011;8(1):1–
5.

16.	Brach M, Moschny A, Bücker B, Klaaßen-Mielke R, Trampisch M, 
Wilm S, Platen P, Hinrichs T. Recruiting hard-to-reach subjects for 
exercise interventions: a multi-centre and multi-stage approach 
targeting general practitioners and their community-dwelling 
and mobility-limited patients. Int J Environ Res Public Health. 
2013;10(12):6611–6629.

17.	Martinson BC, Crain AL, Sherwood NE, Hayes MG, Pronk NP, 
O’Connor PJ. Population reach and recruitment bias in a main-
tenance RCT in physically active older adults. J Phys Act Health. 
2010;1:127–135.

18.	Hart JT. The inverse care law. Lancet. 1971;297(7696):405–412.

19.	McLean G, Guthrie B, Mercer SW, Watt GC. General practice 
funding underpins the persistence of the inverse care law: cross-sec-
tional study in Scotland. Br J Gen Pract. 2015;65(641):e799–e805.

20.	Crochemore-Silva I, Knuth AG, Mielke GI, Loch MR. Promotion 
of physical activity and public policies to tackle inequalities: 
considerations based on the Inverse Care Law and Inverse Equity 
Hypothesis. Cad Saúde Pública. 2020;36:e00155119.

21.	 DiPietro L, Al-Ansari SS, Biddle SJ, Borodulin K, Bull FC, Buman MP, 
Cardon G, Carty C, Chaput JP, Chastin S, et al. Advancing the global 
physical activity agenda: recommendations for future research by the 
2020 WHO physical activity and sedentary behavior guidelines de-
velopment group. Int J Behav Nutr Phys Act. 2020;17(1):1–1.

22.	 Jackson A, Sul X, Hebert J, Church TS, Blair SN. Role of lifestyle 
and aging on the longitudinal change in cardiorespiratory fitness. 
Arch Intern Med. 2009;169(19):1781–1787.

23.	The PLoS Medicine Editors. Best practice in systematic reviews: 
the importance of protocols and registration. PLoS Med. 
2011;8(2):e1001009.

24.	Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JPA, Clarke M, Devereaux PJ, Kleijnen J, Moher D. The 
PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate health care interventions: expla-
nation and elaboration. PLoS Med. 2009;6:e1000100.

25.	Foster CE, Brennan G, Matthews A, McAdam C, Fitzsimons C, 
Mutrie N. Recruiting participants to walking intervention studies: 
a systematic review. Int J Behav Nutr Phys Act. 2011;8(1):1–28.

26.	O’Neill J, Tabish H, Welch V, Petticrew M, Pottie K, Clarke M, 
Evans T, Pardo Pardo J, Waters E, White H, et al. Applying an eq-
uity lens to interventions: using PROGRESS ensures consideration 
of socially stratifying factors to illuminate inequities in health. J 
Clin Epidemiol. 2014;67:56–64.

27.	Attwood S, van Sluijs E, Sutton S. Exploring equity in primary-
care-based physical activity interventions using PROGRESS-Plus: 
a systematic review and evidence synthesis. Int J Behav Nutr Phys 
Act. 2016;13(60).

28.	Stevens W, Hillsdon M, Thorogood M, McArdle D. Cost-effec-
tiveness of a primary care based physical activity intervention in 
45–74 year old men and women: a randomised controlled trial. Br 
J Sports Med. 1998;32(3):236–241.

29.	 Halbert JA, Sllagy CA, Withers RT, Hamdorf PA. Physical activity 
and cardiovascular risk factors: effect of advice from an exercise spe-
cialist in Australian general practice. Med J Aust. 2000;173(2):84–87.

30.	Petrella RJ, Koval JJ, Cunningham DA, Paterson DH. Can pri-
mary care doctors prescribe exercise to improve fitness? The 
step test exercise prescription (STEP) project. Am J Prev Med. 
2003;24(4):316–322.

31.	Tully M, Cupples M, Chan W, McGlade K, Young I. Brisk walking, 
fitness, and cardiovascular risk: a randomized controlled trial in 
primary care. Prev Med. 2005;41(2):622–628.

32.	Kolt GS, Schofield GM, Kerse N, Garrett N, Oliver M. Effect of tel-
ephone counseling on physical activity for low-active older people 
in primary care: a randomized, controlled trial. J Am Geriatr Soc. 
2007;55(7):986–992.

33.	Kolt GS, Schofield GM, Kerse N, Garrett N, Ashton T, Patel A. 
Healthy Steps trial: pedometer-based advice and physical activity 
for low-active older adults. Ann Fam Med. 2012;10(3):206–212.

34.	Devi R, Powell J, Singh S. A web-based program improves physical 
activity outcomes in a primary care angina population: randomized 
controlled trial. J Med Internet Res. 2014;16(9):e186.

35.	Harris T, Kerry SM, Victor CR, Ekelund U, Woodcock A, Iliffe S, 
Whincup PH, Beighton C, Ussher M, Limb ES, et al. A primary 
care nurse-delivered walking intervention in older adults: PACE 
(pedometer accelerometer consultation evaluation)-Lift cluster 
randomised controlled trial. PLoS Med. 2015;12(2):e1001783.

36.	 Iliffe S, Kendrick D, Morris R, Griffin M, Haworth D, Carpenter H, 
Masud T, Skelton DA, Dinan-Young S, Bowling A, et al.; ProAct65+ 
research team. Promoting physical activity in older people in 
general practice: ProAct65+ cluster randomised controlled trial. Br 
J Gen Pract. 2015;65(640):e731–e738.

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/advance-article/doi/10.1093/fam
pra/cm

ac128/6874813 by U
niversity of Lim

erick user on 12 D
ecem

ber 2022

https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf?sequence=1&isAllowed=y


Family Practice, 2022, Vol. XX, No. XX 11

37.	Harris T, Kerry S, Victor C, Iliffe S, Ussher M, Fox-Rushby J, 
Whincup P, Ekelund U, Furness C, Limb E, et al. A pedometer-
based walking intervention in 45-to 75-year-olds, with and without 
practice nurse support: the PACE-UP three-arm cluster RCT. Health 
Technol Assess. 2018;22(37):1–274.

38.	Peacock OJ, Western MJ, Batterham AM, Chowdhury EA, Stathi 
A, Standage M, Tapp A, Bennett P, Thompson D. Effect of novel 
technology-enabled multidimensional physical activity feedback 
in primary care patients at risk of chronic disease—the MIPACT 
study: a randomised controlled trial. Int J Behav Nutr Phys Act. 
2020;17(1):1–13.

39.	Khunti K, Griffin S, Brennan A, Dallosso H, Davies MJ, Eborall HC, 
Edwardson CL, Gray LJ, Hardeman W, Heathcote L. Promoting 
physical activity in a multi-ethnic population at high risk of dia-
betes: the 48-month PROPELS randomised controlled trial. BMC 
Med. 2021;19(1):1–11.

40.	Attwood S, Morton K, Mitchell J, Van Emmenis M, Sutton S. 
Reasons for non-participation in a primary care-based physical ac-
tivity trial: a qualitative study. BMJ Open. 2016;6(5):e011577.

41.	de Souto Barreto P, Ferrandez A-M, Saliba-Serre B. Are older 
adults who volunteer to participate in an exercise study fitter and 
healthier than nonvolunteers? The participation bias of the study 
population. J Phys Act Health. 2013;10(3):359–367.

42.	Normansell R, Holmes R, Victor C, Cook DG, Kerry S, Iliffe S, 
Ussher M, Fox-Rushby J, Whincup P, Harris T. Exploring non-
participation in primary care physical activity interventions: 
PACE-UP trial interview findings. Trials. 2016;17(1):1–14.

43.	Bergeron CD, Tanner AH, Friedman DB, Zheng Y, Schrock CS, 
Bornstein DB, Segar M, Swift N. Physical activity communi-
cation: a scoping review of the literature. Health Promot Pract. 
2019;20(3):344–353.

44.	Carter A, Humphreys L, Snowdon N, Sharrack B, Daley A, Petty J, 
Woodroofe N, Saxton J. Participant recruitment into a randomised 
controlled trial of exercise therapy for people with multiple scle-
rosis. Trials. 2015;16(1):1–8.

45.	Ngune I, Jiwa M, Dadich A, Lotriet J, Sriram D. Effective recruit-
ment strategies in primary care research: a systematic review. Qual 
Prim Care. 2012;20(2):115–123.

46.	Cooke R, Jones A. Recruiting adult participants to physical activity 
intervention studies using sport: a systematic review. BMJ Open 
Sport Exerc Med. 2017;3(1):e000231.

47.	O’Regan A, Hayes P, O’Connor R, Casey M, O’Dwyer P, Culhane 
A, O’Donnell P, Stack G, Cuddihy J, O’Connell B. The University 
of Limerick education and research network for general practice 
(ULEARN-GP): practice characteristics and general practitioner 
perspectives. BMC Fam Pract. 2020;21(1):1–11.

D
ow

nloaded from
 https://academ

ic.oup.com
/fam

pra/advance-article/doi/10.1093/fam
pra/cm

ac128/6874813 by U
niversity of Lim

erick user on 12 D
ecem

ber 2022


