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Abstract
Background: ACE (Active, Connected, Engaged) is a theory-informed, pragmatic intervention using peer volunteering 
support to promote active ageing in socially disengaged, inactive older adults. This study aimed to establish ACE’s feasibility 
and acceptability.
Methods: Fifty-four older adults were recruited as either peer volunteers (activators; n = 15) or participants (ACEs; n = 39). 
Participants were randomized to one-to-one support from an activator (ACEs-Intervention [ACEs-I]) or a waiting-list control 
group (ACEs-Control [ACEs-C]). Activators supported ACEs-I to get out more and engage with local activities. Objectively 
measured physical activity (PA), lower limb function,  and number of out of house activities were assessed at baseline and 
post-intervention. A mixed-methods process evaluation assessed changes in confidence to get out and about, social support, 
autonomy, competence, and relatedness.
Results: Eighty-two percent of ACEs (mean age = 73.7 years [SD 7.3]) and all activators completed assessments at both 
baseline and post-intervention (6 months). ACEs-I reported more out of house activities (M [SD] = 6.34 [4.15]). ACEs-I 
increased  physical function post-intervention (M [SD] = 9.8 [2.3]). ACEs-I reported improved well-being and vitality 
and increased confidence to get out and about, confidence in the face of specific barriers, knowledge of local initiatives, 
and perceived social support post-intervention. Activators, although sufficiently active at baseline, increased their  PA 
further.  ACE was well-accepted and easy to deliver.
Conclusions: ACE is an acceptable and feasible intervention for helping socially disengaged older people to get out and 
about more, improve their confidence, and engage more with their community.

Keywords: Physical activity, Physical function, Community engagement, Intervention, Peer support, Mixed methods, Process evaluation

Few older people achieve the recommended 150  min of 
moderate-to-vigorous-intensity physical activity (MVPA) 
each week (Keadle, McKinnon, Graubard, & Troiano, 
2016). The greatest gains in life expectancy and life quality 
are likely to occur by moving from the current very low 
levels of PA to some activity. Lee and coworkers (2012) 

reported that inactive people would gain 1.3–3.7  years 
from age 50 years by becoming active.

The validity of the simple “just get out of the door!” 
active ageing message (Simonsick, Guralnik, Volpato, 
Balfour, and Fried, 2005) is supported by the Older People 
and Active Living (OPAL) observational and longitudinal 
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studies (Fox et al., 2011, 2015; Simmonds et al., 2014). 
These studies demonstrated that number of daily trips 
and steps, done for any reason, using any form of trans-
port or walking, were associated with positive physical 
and mental health profiles in people aged 70 and older 
(Davis et al., 2011; Withall et al., 2014). The importance 
of getting out and about is further supported by the strong 
association between lower life-space mobility (defined as 
the size of the spatial area in which a person moves in 
everyday life, the frequency of going out, and the need 
for assistance) and cognitive impairment (James, Boyle, 
Buchman, Barnes, & Bennett, 2011), frailty, poor physi-
cal functional health, disability, and mortality (Kennedy 
et al., 2017).

Social connectedness is as influential on survival as rec-
ognized health risks such as smoking and obesity (Holt-
Lunstad, Smith, Baker, Harris, & Stephenson, 2015). The 
Scottish longitudinal cohort study identified social con-
nectedness and health status as independent predictors of 
change in PA in community-dwelling people aged 65 years 
and older (Clarke et  al., 2017). In addition to physical 
gains, getting out and about on a daily basis generates 
more opportunities to engage with meaningful pursuits 
and connect socially, and boost perceptions of autonomy 
and competence, enhancing social, emotional, and physical 
well-being (Polku et al., 2015).

Several personal, social, and environmental barriers 
discourage older people from leaving their home regularly 
(de Koning, Stathi, & Fox, 2015). Perceptions of poor 
health, not having “a reason to leave home” and ‘no-one 
to go out with,” have been identified as high-impact bar-
riers (Stathi et al., 2012). As people get older they are at 
increasing risk of a downward spiral of reduced activity 
and less social engagement, resulting in decreased physi-
cal capacity and compromised health (Shankar, McMunn, 
Demakakos, Hamer, & Steptoe, 2017). Finding ways to 
break this downward spiral of inactivity and disengage-
ment is a major public health challenge.

Enlisting peer volunteering support has potential to be 
an effective strategy for increasing PA in older adults, partic-
ularly those who are very inactive and socially disengaged. 
Volunteering is growing in popularity among older people 
and tends to remain a prominent behavior until at least 
middle-old age (mid-70s) (McMunn, Nazroo, Wahrendorf, 
Breeze, & Zaninotto, 2009). Evidence supports the contri-
bution of volunteering to social connectedness (Parkinson, 
Warburton, Sibbritt, & Byles, 2010), mental well-being, 
quality of life, self-esteem, active lifestyle, and delayed mor-
tality (Cattan, Hogg, & Hardill, 2011; McDonnall, 2011; 
McMunn et  al., 2009; Wahrendorf & Siegrist, 2010). 
Peer volunteers act as positive role models who support 
and empower older people, and peer-led approaches have 
potential to be cost-effective and sustainable (Allen et al., 
2016; Peel & Warburton, 2009).

In order to provide robust evidence of the effi-
cacy of this approach, we systematically developed a 

theory-informed, low-cost, pragmatic intervention (ACE: 
Active, Connected, Engaged), using peer volunteers (acti-
vators) to support participants to get out more and engage 
with initiatives in their local communities (Withall et 
al., 2018). We employed the Process Model of Lifestyle 
Behaviour Change (PMLBC; Greaves, 2012) which was 
developed from a wide-ranging systematic review of evi-
dence of components associated with success in interven-
tions to change diet and/or PA (Greaves et al., 2011). The 
model has been used in several lifestyle change interven-
tions that have been subject to trial evaluations (Greaves 
et al., 2015).

We hypothesized that the recipients of the ACE interven-
tion would report more out-of-house activities and better 
motivation to adopt an active lifestyle in the long term. In 
this paper, we report the design of the ACE intervention 
and describe the findings of the feasibility trial. The specific 
aims of ACE were to:

 1. Assess the feasibility of recruitment and retention of 
activators and participants to a peer volunteering active 
ageing intervention.

 2. Estimate the potential effect of the intervention on en-
gagement in activities outside the home, PA, and phys-
ical function.

 3. Assess the applicability of the theoretical framework 
adopted for this intervention.

 4. Examine the acceptability of the intervention and trial 
methods to participants and activators.

Methods
A two-arm randomized control feasibility trial was used to 
evaluate the ACE intervention.

Recruitment

Participants were recruited from two wards in Bristol, 
United Kingdom chosen from a range of 14 neighbor-
hood partnerships. These wards were selected to provide 
diversity based on several criteria including percentage of 
older residents, level of deprivation, and extent of provi-
sion of leisure facilities for older adults. This information 
was gathered via: (a) statistical profiles from Bristol City 
Council (http://www.bristol.gov.uk/page/council-and-
democracy/neighbourhood-partnership-statistical-profiles) 
and (b) the Mosaic Public Sector system which provides 
details of U.K. citizens’ location, demographics, lifestyles, 
and behaviors (http://www.experian.co.uk/public-sector/
index.html). The study was approved by the University of 
Bath REACH ethics committee (EP 11/1298). Participants 
were informed about the study in writing and in person, 
and provided written informed consent.

Participants included: (a) the ACEs: These were seden-
tary retired adults aged 65 and older who reported spending 
less than 20  min per week in the past month in MVPA, 
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were capable of walking at least 200 m, and did not have 
a diagnosis of dementia. Inclusivity was emphasized but we 
excluded people with disease or disability that seriously pre-
cluded participation in out-of-house activities, people who 
were already meeting current PA recommendations, and 
people who were regularly engaging with local groups and 
activities; (b) the activators (the volunteers). Using estab-
lished communication channels within the two neighbor-
hood partnerships and via the recruitment mailing described 
below, we recruited adults aged 60 and older to act as peer 
volunteers supporting intervention participants (ACEs-I); 
and (c) two part-time coordinators. One part-time (0.2FTE) 
coordinator in each ward was employed by the University 
of Bath but had no research role. Their tasks were to form 
working relationships with community groups, coordinate 
activator training sessions, support activators in the inter-
vention delivery, and represent ACE locally.

Participants were recruited via a letter of invitation. 
Based on our formative research (Stathi, Fox, Withall, 
Bentley, & Thompson, 2014; Withall et al., 2018), the 
recruitment materials focused on provision of assistance 
with getting out and about and engaging within communi-
ties. A commercial mailing list of residents in the relevant 
postcodes who were 65 and older was purchased (£510), 
and approximately 2,000 invitation letters and reply slips 
were mailed (£1,100). An A5 flyer (148 mm × 210 mm) 
highlighting key messages was also delivered to 1,000 
homes in one of the intervention areas (£420). Posters 
were displayed in local health centers, libraries, and com-
munity centers, and local community groups and profes-
sionals were asked to refer potential participants. People 
interested in taking part were sent an information pack, a 
reply form requesting basic demographic information, and 
a reply-paid envelope (£55). Once screened and deemed 
eligible, ACEs were randomized to either the intervention 
[ACEs-I] or the control [ACEs-C] arm by choosing an en-
velope containing random allocation information. ACEs-I 
were then paired with an activator based on shared inter-
ests and geographical proximity of their residences. Given 
the gender imbalance between activators and ACEs-I, 
some pairings were necessarily a gender discordant match. 
No pairings were actively rejected by either party for this 
reason.

The invitation letters included an option for people to 
express an interest in the activator role. Those who did were 
invited for interview and if deemed eligible, were invited to 
the baseline assessments where they could meet the ACEs-I. 
Eligibility criteria were being 60 years old or over, physi-
cally capable of getting out and about locally, good com-
munication skills, two references, and a successful Criminal 
Records Bureau (CRB) check.

Intervention Development and Delivery

The development of the ACE intervention was one of the 
outcomes of a collaborative network, AVONet, which used 

a range of approaches to identify best bet active ageing pro-
motion strategies (Stathi et al., 2014).

During the first 9 months of the 24-month ACE study, 
feedback on the content and delivery of the intervention 
and the proposed behavioral strategies was sought during 
extensive participant and public engagement activities in-
cluding a series of focus groups and one-to-one interviews 
(Withall et al., 2018). All proposed changes were mapped 
onto the PMLBC, which was used to map out the intended 
processes of behavior change during the three stages of 
the ACE intervention: motivation, action, and mainte-
nance (see Figure 1; Greaves, 2012). The principles of Self-
Determination Theory (Ryan & Deci, 2000) influenced the 
development of the intervention content and training of the 
activators to help them facilitate the development of ACEs-
I’s autonomous motivation, confidence, and competence for 
getting out and about. Activators attended a 2-day training 
course and received a manual to support the training and as 
a reference tool during the intervention delivery. Both the 
training and manual contained a protocol for type and fre-
quency of interactions with the ACEs-I but some flexibility 
was encouraged depending on individual needs.

Description of Intervention and Control Groups

ACEs-I were invited to attend a 6-month program. This in-
cluded two one-to-one initial meetings with their activators 
to support motivation (Motivation stage – first 2 weeks), 
to enable ACEs-I and activators to get to know each other, 
to review potential local activities, and to consider and ad-
dress any barriers to participation. At least three joint visits 
to local initiatives of the ACEs-I’s choice followed (Action 
stage – month 1–3). Further support to continue attend-
ing local activities was provided by telephone and at least 
two further joint visits, with the aim of ACEs-I beginning 
to attend these activities independently during the main-
tenance stage (month 3–6). ACEs-I engaged with a wide 
range of activities, physical and non-physical, at both 
Action and Maintenance stage. These included bowling, 
ballroom dancing, lunch clubs, tai-chi, walking groups, 
art classes, yoga, skittles (a game similar to bowling), and 
special events such as festivals and charity fairs. Two ACE 
social events were scheduled for all ACEs-I and activators 
to support exchange of information about local opportuni-
ties, celebration of achievements, and facilitation of within-
group support for more local engagement. Other than 
written materials about local initiatives, ACEs-C received 
no additional input during the period of the intervention, 
but were offered the intervention after study completion.

Baseline and Follow-up Measures

As this was a feasibility trial, the main measures of interest 
were recruitment rate, study completion rate (the propor-
tion of participants providing data at 6 months), and ac-
ceptability of the intervention (explored via interviews and 
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focus groups). Intervention attendance (mean number of 
the sessions attended from the seven sessions scheduled for 
ACEs-I and their activators) was also measured.

Process evaluation was conducted to determine the rel-
ative usefulness of different intervention components and 
identify ways to refine/improve the intervention (Moore 
et al., 2015). This included:

 a) Quantitative process evaluation via a self-administered 
questionnaire which assessed changes in the motivation 
variables targeted by the PMLBC model (importance, 
self-efficacy, social support) and the three basic needs 
(autonomy, competence, relatedness) identified within 
Self-Determination Theory and measured by the Basic 
Needs Satisfaction-General Scale (BNS-GS) (Gagné, 
2003).

 b) Qualitative process evaluation via semi-structured exit 
interviews and focus groups with a selection of 20 
ACEs-I, 13 activators, and 2 coordinators, to evaluate 
which elements of the intervention worked well and 
which could be improved. Due to space constraints, 
a brief overview of key areas for improvement is pre-
sented in the “Results” section and in Supplementary 
Appendix A.

Several outcome measures were also included in the assess-
ment protocol to identify those most appropriate for inclu-
sion in a future definitive trial together with demographic 
data (i.e., age, gender, marital status, ethnicity, education 
level reached, type of residence, house ownership status, 
and years at current address).

Physical activity
PA included: (a) Journeys outside home: ACE participants 
and activators completed daily journey logs for 7 days re-
cording the time, purpose, and mode of transport (e.g., 
walking, cycling, driving, car passenger, bus, train, or 
“other”) for each journey, similar to that used in previous 

studies (Davis et al., 2011; Fox et al., 2011). Data were 
reduced to provide a mean number of daily journeys; and 
(b) Accelerometry: ACE participants and activators were 
asked to wear a Actigraph GT3X accelerometer for 7 days 
during waking hours removing it only when bathing. It 
was worn in a pouch attached to the participant’s belt 
or a provided elastic belt. Data inclusion criteria were 
as tolerant as possible to accommodate variable compli-
ance among participants; at least 8 hr of data on at least 
1 day was required. Data reduction was performed using 
Actigraph software ActiLife v 4.4.1 Firmware v6.0.1 to 
derive: Sedentary time (<100 counts per minute [CPM]), 
Light PA (100–759 CPM), Lifestyle PA (760–1,951 CPM), 
and Moderate-to-Vigorous PA (MVPA; >1,952 CPM) 
(Ward et al., 2005). We assessed Lifestyle PA (including, 
but not limited to, casual walking, stretching, light weight 
training, dancing slowly, and light house/garden work) as 
these are typical activities of this population and there is 
increasing evidence for their health benefit (Loprinzi, Lee, 
& Cardinal, 2015).

Lower limb function
ACEs’ lower limb function was assessed using the Short 
Physical Performance Battery (SPPB). The SPPB measures 
lower extremity function using activities that mimic tasks 
key to maintaining independent living: static balance (three 
balances), gait speed (4-m walk), and leg strength (getting 
up and down from chair) (Guralnik et al., 1994).

Well-being
An interviewer-administered questionnaire included: 
(a) four well-being items from the Well-being Annual 
Population Survey which assesses global perceptions of 
life satisfaction and levels of happiness and stress in the 
previous day (Self, Thomas, & Randall, 2012); (b) the 
Ageing Well Profile (AWP), a multi-scale measure of subjec-
tive well-being providing estimates of social (AWP Social), 

Figure 1. The Process Model of Lifestyle Behaviour Change, an adapted version of the Health Action Process model (Greaves, Reddy, & Sheppard, 
2010).

4 The Gerontologist,  , Vol.  , No.  

Copyedited by: OUP

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz003/5342922 by guest on 21 February 2019

http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnz003#supplementary-data
http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnz003#supplementary-data


physical (AWP Physical), mental (AWP Mental), and devel-
opmental (AWP Developmental) well-being (Stathi & Fox, 
2004); (c) five subscales of the Resilience Scale (Meaningful 
life, Perseverance, Self-reliance, Equanimity, and Existential 
aloneness) (Wagnild & Collins, 2009); and (d) the six-item 
Vitality Scale (Trait) (Bostic, Rubio, & Hood, 2000).

Activity barriers
Fourteen items assessing perceived personal, social, 
and environmental barriers to neighborhood activity 
(European Commission—Pan-EU Survey, 1999) were in-
cluded. All baseline assessments took place after screening 
and before randomization. Participants were asked to 
complete the questionnaires, perform the SPPB tests, and 
were administered the accelerometer with a manual of 
how to use it for the next 7  days. After completion of 
the intervention, all participants were asked to repeat the 
same protocol.

Baseline and 6-month data, described above, were 
collected in a 1.5- to 2.5-hr session either at the activa-
tor’s or participant’s home or a local community center. 
Accelerometers and the PA logs were returned after 7 days 
in a reply-paid envelope.

Data Analysis

Descriptive statistics (frequencies, percentages, means, SDs, 
95% confidence intervals [CIs]) were generated to describe 
the recruitment and attendance data. To test for pre–post 
changes in PA variables between baseline and 6  months, 
paired samples t-tests were conducted separately for the 
control, intervention, and activator groups. As this was a 
feasibility trial, the sample size was not powered to detect 
differences either within or between groups. Hence, 95% 
CIs around estimates of mean differences are presented, 
rather than p-values are presented for ACEs-I, ACEs-C, 
and activators. Principles of framework analyses were em-
ployed to analyze focus groups and individual interviews 
(Ritchie and Lewis, 2003).

Results
Participants
Fifty-four older adults were recruited as ACE participants 
(n = 39) or activators (n = 15). Table 1 presents the sample 
characteristics; 82% (95% CI: 70–94) of ACE participants 
provided quantitative data at both baseline and 6 months.

Aim 1. Feasibility of Recruitment and Retention

Two thousand mailed invitations and 1,000 flyers were 
delivered in the target areas resulting in 230 responses from 
potential participants and activators (response rate 11.5% 
[95% CI: 10.1–12.8]). Limited response rate data are avail-
able from similar studies  for comparison purposes. The 
Groningen Active Living Model study completed baseline 

measures on 315 older adults having mailed 8,504 people 
(3.7%). Recruitment rates were supported by reminders 
and home visits for potential participants. Retention figures 
were not reported (Stevens, de Jong, & Lemmink, 2008).

ACE participant
We received 154 requests for information packs. Sixty-five 
people returned reply forms. Twelve people were screened 
out due to high activity levels. Three people did not respond 
to further phone calls and messages. Forty people consented 
to take part. One person died prior to baseline measures; 
therefore, the baseline sample includes 39 people. Seven 
people dropped out prior to final measures due to ill-health 
(n = 3), carer commitments (n = 2), lack of time (n = 1), 
and moving to a different city (n = 1). The ACE participants 
were represented similarly across gender and marital status 
with a mean age (SD) of 73.8 (7.3) years (see Table 1).

Activators
We received 76 requests for information packs. Twenty 
people returned their reply forms. One person was screened 
out for being in full-time (F/T) employment and another 
went back to F/T employment prior to baseline measures. 
One person dropped out prior to training (going back to 
F/T employment) and two people dropped out during/
after training (one going back to part-time [P/T] employ-
ment, one unwilling to commit to the program schedule). 
Activators were two men and 13 women, with a mean age 
(SD) of 68.7 (4.4) years. All 15 of the remaining activa-
tors completed the ACE program and all provided data at 
both baseline and 6 months. Eight activators supported one 
ACEs-I participant each. Seven activators agreed to sup-
port two ACEs-I participants each. These activators deliv-
ered the intervention with each of their allocated ACEs-I 
participants separately.

Aim 2. Changes in Activity, Physical Function, 
and Well-being

Activity and physical function
ACEs-I reported more activities outside the home at 
(6-month) follow-up (M = 6.34; SD = 4.15) than at base-
line (M = 4.39; SD = 3.75). ACEs-C did not report changes 
in the number of activities outside home at follow-up. Both 
ACEs-I and ACEs-C increased the number of activities 
done at home.

The baseline characteristics of the sample are reported 
in Table 1. At baseline, ACEs-I were substantially less ac-
tive than ACEs-C for minutes of lifestyle activity per day, 
MVPA, and steps per day and spent more time (55 min per 
day) being sedentary. Changes in PA from baseline to fol-
low-up for ACEs are presented in Table 2. ACEs-I increased 
lifestyle PA, MVPA, sedentary time but decreased light ac-
tivity. ACEs-C increased their light and lifestyle activity, 
MVPA, and step counts while reducing their sedentary time 
over the intervention period (Table 2). However, only 8 out 
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of 17 ACEs-C provided us with valid accelerometry data, 
so their results should be treated with caution as they might 
not be representative of the group as a whole.

Activators increased their light and lifestyle activity, 
MVPA, and step counts while reducing their sedentary time 
over the intervention period (Table 2).

A mean difference of 0.98 points in physical function 
(95% CI: −0.38 to 2.3) between ACEs-I and ACEs-C groups 
was reported post-intervention. A difference in change scores 
of 0.5 is deemed to be a clinically significant difference there-
fore it is plausible that a definitive trial might find a clinically 
meaningful difference between the two groups (Table 3).

Well-being
ACEs reported higher levels of vitality at follow-up (Table 4). 
ACEs-I reported increased life satisfaction and resilience and 

better perceptions of physical, mental, and social well-being. 
ACEs-C reported small increases in mental and social 
well-being and lower levels of physical well-being and vitality.

Aim 3. Motivational Processes

The importance of getting out and about was high for 
ACE participants at baseline and it further increased at 
follow-up (Table 4). The confidence to get out and about, 
a key target of change in ACE, increased for ACEs-I as 
well at their planning ability over the 6 months of inter-
vention. ACEs-C reported lower levels of importance and 
confidence. Perceptions of social support were higher at 
follow-up for the ACEs-I but not for ACEs-C (Table 5).

Perceptions of competence and autonomy to get out and 
about at 6 months were higher at follow-up in the ACEs-I 
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and there was also a decrease in the importance of barriers 
to get out and about. The lower rating of barriers’ impor-
tance and the higher levels of confidence and resilience draw 
a favorable motivational picture for ACEs-I at 6 months. 
These changes were evident at follow-up, even though the 
face-to-face support provided by the activators was reduced 
gradually in the final 3 months (maintenance stage).

Aim 4. Acceptability of the Intervention and Trial 
Methods to ACEs and Intervention Providers

Fourteen semi-structured exit interviews and seven focus 
groups examining issues related to acceptability of the ACE 
intervention and trial methods were conducted with 20 
ACEs-I, 13 activators, and the two coordinators.

Acceptability of ACE intervention
Attendance. All ACEs-I who completed the interven-
tion engaged with their activator at least seven times as 
planned during the motivation, action, and maintenance 
stages. However, most ACEs-I engaged more often, espe-
cially in the maintenance stage. Of the three ACEs-I who 
dropped out, two met their activator less than five times 
but were contacted regularly by phone. Their reasons for 
drop out (ill-health, carer responsibilities) had already af-
fected their engagement with the program in the early mo-
tivation stage.

Activators and activities. ACEs-I rated highly the role of 
the activators in informing them about local initiatives and 
facilitating their re-engagement with their community:

It got me back into things, as I said, like painting and…
the singing, I  probably wouldn’t have thought about 
that, but I  really enjoy it. It’s a fun thing. I  certainly 
wouldn’t have done it if I didn’t get in touch and start 
coming to ACE. (ACEs-I, Group 1)

The ACE days were well received. All ACEs-I were invited 
to these two events which included interactive sessions, in-
formation sharing and opportunities for socializing:

I think what it did, it made all of the participants realize 
there were other people like them, and they enjoyed 
chatting with each other. I think that was part of making 
them feel like they were part of a group.(Activator, 
Group 2)

Coordinators’ support. All activators praised the coor-
dinators, highlighting the benefits of the support they 
provided:

She [the coordinator] was brilliant, she’d ring up reg-
ular and say “How did you get on?” she was really nice. 
(Activator, Group 1)

Supplementary Appendix A provides a list of specific areas 
for improvement for intervention delivery and research de-
sign, including illustrative quotes.

Discussion
This study examined the feasibility and acceptability of a 
theory-informed, pragmatic intervention using peer vol-
unteering support to promote active ageing. The ACE 
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intervention was the outcome of a rigorous developmental 
process during which a range of stakeholders co-pro-
duced a program designed to be acceptable, feasible, and 
make a positive contribution to older people’s health and 
well-being. The extensive patient and public involvement 
(PPI) throughout development may have helped produce a 
community intervention which was well accepted and easy 
to administer (Stathi et al., 2014; Withall et al., 2018). The 
importance of extensive PPI is now widely acknowledged, 
and is an established goal of science policy and a require-
ment of research funders in the UK (http://www.rds.nihr.

ac.uk/wp-content/uploads/RDS-PPI-Handbook-2014-v8-
FINAL.pdf).

ACEs included similar numbers of men and women. 
This is significant as older men are less likely to become 
involved in activity interventions (Waters, Galichet, Owen, 
& Eakin, 2010). The majority of activators were female 
and as might be expected were younger, fitter, and healthier 
than the ACE participants.

The qualitative process evaluation indicated that the 
ACE intervention was well accepted by all parties. ACEs-I 
adhered to the program, attended the planned sessions with 
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their activators, and in many cases met more often than 
originally planned. The completion rate was high and only 
serious health problems and/or family issues prevented 
some participants from continuing.

This feasibility trial was not powered for statistical 
significance. However, we observed a positive increase in 
ACEs-I’ reported activities outside the home. The objec-
tive accelerometry data indicated increases in some com-
ponents of PA for ACEs-C, highlighting the potential for 
some behavior changes among randomized control trial 
control group members. However, the low number of fol-
low-up accelerometry data for this group is not sufficient to 
allow any firm conclusions about PA changes. Activators, 
although sufficiently active at baseline, also increased their 
PA supporting the association of volunteering with positive 
physical health profiles (Anderson et al., 2014). The highest 
percentage of increased activity for all groups was for life-
style intensity PA, MVPA, and step counts which points to 
an increase in out-of-home activity. Although limited, these 
data support the recent focus on light and lifestyle intensity 
PA and its importance for older people (Hamer, de Oliveira, 
& Demakakos, 2014).

Objectively measured physical function increased in 50% 
of ACEs-I. Similarly, in the LIFE study, the PA intervention 
group had significantly higher total SPPB scores at 6 months 
than the control group (Santanasto et al., 2017). This im-
provement is particularly important as it goes against the 
expected decline observed in large longitudinal studies. In 
a sample of 3,070 older adults (mean age = 69), gait speed 
declined significantly over a 6-year period; evidence of a 
downward spiral of inactivity and compromised physical 
function (Shankar et al., 2017). Unlike the LIFE study, ACE 
was not an intensive exercise intervention, rather indirectly 
supporting increased PA, but still it produced positive results 
in terms of physical function. These results also support 
the supposition that the functional ability of inactive older 
adults can be very low, and getting out and about for any 
reason might offer sufficient stimulation for improvement 
in physical function (Davis et  al., 2014; Guzman-Castillo 
et al., 2017). Combined with these findings, the high prev-
alence of mobility difficulties in 93% of frail and 58% of 
non-frail older adults in the UK (Gale, Cooper, & Sayer, 
2015), highlight the importance of physical function as a 
target for public health interventions. Although this study 
was not powered to detect changes in physical function, it 
demonstrated the sensitivity of the SPPB measurement tool 
(Guralnik et al., 1994) in detecting changes in physical func-
tion with the target population. The ease of its administra-
tion and its objective nature further support its use in future 
ACE and other active ageing trials.

The quantitative process evaluation supports the appli-
cability of the PMLBC and its usefulness as a theoretical 
framework for rigorous development and evaluation of 
such interventions (Gillison et al., 2015). Evidence emerged 
that focusing on specific behavioral processes in the mo-
tivation, action, and maintenance stages and employing 

strategies aimed at boosting autonomy, competence, and 
relatedness had been effective. Confidence and social sup-
port to get out and about, key determinants of PA partici-
pation in older people (Stathi et al., 2012; Stathi, McKenna, 
& Fox, 2010), increased at follow-up, while the severity of 
perceived barriers decreased. Together with an increase in 
resilience, this indicates the potential of the ACE interven-
tion to facilitate lifestyle changes in older people, as these 
constructs have been shown to promote healthy lifestyles 
(Manning, Carr, & Kail, 2014; Perna et al., 2012). The pos-
itive changes in perceptions of well-being and life satisfac-
tion suggest that the ACE intervention helped participants 
to improve their quality of life, highlighting the impact 
of activity on mental health and subjective well-being 
(Whitehead & Blaxton, 2017).

Any future intervention attempting to build upon this 
feasibility trial will need to address some specific issues. 
Recruitment was challenging. This is not surprising, as 
ACE targeted community-dwelling older adults who were 
relatively isolated. As such, they are likely to lack the con-
fidence to respond to advertisements regarding new ini-
tiatives. Furthermore, we were asking them to pioneer 
an unfamiliar program that was not yet established in 
the community. We drew on a wide range of recruitment 
strategies. Targeted mail/invitations using a commercial 
database and distribution of flyers locally were the most 
effective approaches. The response rate was 13% with 
an overall cost of £2,030 (£9 per response). This rate is 
comparable to those reported by other community pro-
grams such as the Groningen Active Living Model which 
reported a response rate of 12.5% ($84 per response) 
(Stevens et al., 2008).

An avenue which was not explored in this feasibility 
trial was recruitment via primary care (McMurdo et  al., 
2011). General Practitioners and Practice Nurses have 
regular contact with older patients and are well placed 
to identify physical frailty and signs of loneliness or iso-
lation. Social prescribing initiatives could be a promising 
recruitment strategy for the ACE intervention, offering an 
opportunity to prescribe non-medical services and holisti-
cally support patients with interrelated health and social 
problems (Kimberlee, 2013). Working closely with commu-
nity providers of social care, pharmacists and occupational 
therapists could also assist recruitment. The power of 
word-of-mouth should also not be underestimated. Further 
studies of the ACE intervention need to include an internal 
pilot stage where the feasibility of these recruitment strate-
gies can be established.

A rolling approach to recruitment, providing sufficient 
time for participants recruited in the early phase to embed 
themselves in the program, and subsequently share their 
positive experience with their peers should be tested. This 
approach is difficult to incorporate within the constraints 
of a funded research study timeline, as it would extend the 
duration and hence the costs of a trial. However, research 
funders have realized the importance and challenges of 

The Gerontologist,  , Vol.  , No.   9

Copyedited by: OUP

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz003/5342922 by guest on 21 February 2019



effective recruitment and given a well-justified rationale, 
they should be supportive of innovative recruitment models 
and research designs to enhance trial success. Furthermore, 
this approach provides a more realistic and pragmatic 
strategy when implementing and rolling out the program 
in real world settings.

Participants, particularly in the control group, did not 
comply well with the instructions about wear time of the 
waist-worn accelerometers. In a trial with repeated meas-
ures, wearing these devices can become a burden. For fu-
ture trials, we suggest the use of wrist-worn accelerometers 
which improve compliance rates, as most devices can be 
continuously worn (Huberty, Ehlers, Kurka, Ainsworth, & 
Buman, 2015).

The ACE intervention included two social events to 
which all ACEs-I, activators, and coordinators were invited. 
These sessions were well received and well attended, and 
offered further opportunities for meeting new people and 
exchanging information about local activities. Future 
studies could facilitate group cohesion in this way and iden-
tity other opportunities for interaction among participants. 
Apart from potentially contributing to improved adherence 
rates and perceptions of well-being, these events may also 
support long-term maintenance of positive outcomes for 
the trial participants.

There was also evidence of organic unplanned growth. 
Several of the ACEs-I who met during these events formed 
their own “After ACE” groups, meeting regularly and orga-
nizing outings. A future ACE trial will actively support the 
empowerment of participants to create their own network 
and become “ambassadors” for the ACE intervention while 
monitoring the impact of this approach through compre-
hensive process evaluation. This should contribute to the 
long-term sustainability and cost-effectiveness of the ACE 
program.

ACE is a simple and affordable intervention and its 
potential has been recognized by Public Health England 
which identified ACE as promising practice in the UK 
(Public Health England, 2014). It has been adopted by one 
of the community partners involved in its development and 
is currently being delivered in the city of Bristol. A full ef-
fectiveness and cost-effectiveness pragmatic trial will deter-
mine the cost-benefit of delivering ACE.

Conclusion
This feasibility trial has provided evidence that the ACE 
intervention is acceptable to all groups of contributors and 
participants. It is feasible to operate, as costs and labor 
requirements are relatively low. We have provided pre-
liminary support for the effectiveness of the program in 
helping isolated and inactive older people to get out and 
about more, improve their confidence, and engage more 
with their community. A pragmatic trial employing diverse 
recruitment strategies, including physical function as one 
of the key outcomes, promoting the active engagement of 

participants as ACE Ambassadors and assessing PA with 
wrist-worn accelerometers will provide definitive evidence 
about the effectiveness and cost-effectiveness of this prom-
ising intervention.

Supplementary Material
Supplementary data are available at The Gerontologist 
online.

Funding
This study was supported by Medical Research Council - Lifelong 
Health and Wellbeing (grant/award number: G1001864).
Conflict of Interest
None reported.

References
Allen, R. S., Azuero, C. B., Csikai, E. L., Parmelee, P. A., Shin, H. J., 

Kvale, E., … Burgio, L. D. (2016). “It Was Very Rewarding for 
Me…”: Senior volunteers’ experiences with implementing a rem-
iniscence and creative activity intervention. The Gerontologist, 
56, 357–367. doi:10.1093/geront/gnu167

Anderson,  N.  D., Damianakis,  T., Kröger,  E., Wagner,  L.  M., 
Dawson,  D.  R., Binns,  M.  A., … Cook,  S.  L.; BRAVO Team. 
(2014). The benefits associated with volunteering among seniors: 
A  critical review and recommendations for future research. 
Psychological Bulletin, 140, 1505–1533. doi:10.1037/a0037610

Bostic,  T.  J., Rubio,  D.  M., & Hood,  M. (2000). A validation of 
the subjective vitality scale using structural equation model-
ing. Social Indicators Research, 52, 313–324. doi:10.1023/A: 
1007136110218

Cattan, M., Hogg, E., & Hardill, I. (2011). Improving quality of life 
in ageing populations: What can volunteering do? Maturitas, 70, 
328–332. doi:10.1016/j.maturitas.2011.08.010

Clarke, C. L., Sniehotta, F. F., Vadiveloo, T., Argo, I. S., Donnan, P. T., 
McMurdo, M. E. T., & Witham, M. D. (2017). Factors associated 
with change in objectively measured physical activity in older 
people—data from the physical activity cohort Scotland study. 
BMC Geriatrics, 17, 180. doi:10.1186/s12877-017-0578-1

Davis, M. G., Fox, K. R., Hillsdon, M., Coulson, J. C., Sharp, D. J., 
Stathi,  A., & Thompson,  J.  L. (2011). Getting out and about 
in older adults: The nature of daily trips and their association 
with objectively assessed physical activity. The International 
Journal of Behavioral Nutrition and Physical Activity, 8, 116. 
doi:10.1186/1479-5868-8-116

Davis, M. G., Fox, K. R., Stathi, A., Trayers, T., Thompson, J. L., & 
Cooper, A. R. (2014). Objectively measured sedentary time and 
its association with physical function in older adults. Journal 
of Aging and Physical Activity, 22, 474–481. doi:10.1123/
JAPA.2013-0042

de Koning,  J. L., Stathi, A., & Fox, K. R. (2015). Similarities and 
differences in the determinants of trips outdoors performed by 
UK urban-and rural-living older adults. Journal of Aging and 
Physical Activity, 23, 613–621. doi:10.1123/japa.2014-0141

European Commission. (1999). Pan-EU survey on consumer attitudes 
to physical activity, body weight and health. Luxembourg: Office 

10 The Gerontologist,  , Vol.  , No.  

Copyedited by: OUP

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz003/5342922 by guest on 21 February 2019



for Official Publications of the European Communities. Retrieved 
from https://publications.europa.eu/en/publication-detail/-/
publication/32a02b95-381b-4257-8ce2-c23b1f4d9dc1 

Fox, K. R., Hillsdon, M., Sharp, D., Cooper, A. R., Coulson, J. C., 
Davis, M., … Thompson, J. L. (2011). Neighbourhood depriva-
tion and physical activity in UK older adults. Health & Place, 
17, 633–640. doi:10.1016/j.healthplace.2011.01.002

Fox, K. R., Ku, P. W., Hillsdon, M., Davis, M. G., Simmonds, B. A., 
Thompson, J. L. ,… Coulson, J. C. (2015). Objectively assessed 
physical activity and lower limb function and prospective asso-
ciations with mortality and newly diagnosed disease in UK older 
adults: An OPAL four-year follow-up study. Age and Ageing, 44, 
261–268. doi:10.1093/ageing/afu168

Gagné,  M. (2003). The role of autonomy support and autonomy 
orientation in prosocial behavior engagement. Motivation and 
Emotion, 27, 199–223. doi:10.1023/A:1025007614869

Gale, C. R., Cooper, C., & Sayer, A. A. (2015). Prevalence of frailty 
and disability: Findings from the English Longitudinal Study 
of Ageing. Age and Ageing, 44, 162–165. doi:10.1093/ageing/
afu148

Gillison, F., Stathi, A., Reddy, P., Perry, R., Taylor, G., Bennett, P., … 
Greaves, C. (2015). Processes of behavior change and weight loss 
in a theory-based weight loss intervention program: A test of the 
process model for lifestyle behavior change. The International 
Journal of Behavioral Nutrition and Physical Activity, 12, 2. 
doi:10.1186/s12966-014-0160-6

Greaves,  C.  J. (2012). Supporting behaviour change in general 
practice. In K.  Barnard & C.  E. Lloyd (Eds.), Psychology 
and diabetes care: A practical guide (pp. 157–170). London: 
Springer-Verlag.

Greaves, C., Gillison, F., Stathi, A., Bennett, P., Reddy, P., Dunbar, J., 
… Taylor, G. (2015). Waste the waist: A pilot randomised con-
trolled trial of a primary care based intervention to support 
lifestyle change in people with high cardiovascular risk. The 
International Journal of Behavioral Nutrition and Physical 
Activity, 12, 1. doi:10.1186/s12966-014-0159-z

Greaves, C. J., Reddy, P., & Sheppard, K. (2010). Supporting behav-
iour change for diabetes prevention. In: Schwarz  P, Reddy  P, 
Greaves CJ, Dunbar J, Schwarz J (Eds.), Diabetes prevention in 
practice (pp. 19–29). Dresden, Germany: TUMAINI Institute for 
Prevention Management.

Greaves, C. J., Sheppard, K. E., Abraham, C., … & IMAGE Study 
Group. (2011). Systematic review of reviews of intervention 
components associated with increased effectiveness in dietary 
and physical activity interventions. BMC Public Health, 11, 
1–12. doi:10.1186/1471-2458-11-119

Guralnik,  J.  M., Simonsick,  E.  M., Ferrucci,  L., Glynn,  R.  J., 
Berkman, L. F., Blazer, D. G., … Wallace, R. B. (1994). A Short 
Physical Performance Battery assessing lower extremity func-
tion: Association with self-reported disability and prediction of 
mortality and nursing home admission. Journal of Gerontology, 
49, M85–M94. doi:10.1093/geronj/49.2.M85

Guzman-Castillo, M., Ahmadi-Abhari, S., Bandosz, P., Capewell, S., 
Steptoe,  A., Singh-Manoux,  A., … O’Flaherty,  M. (2017). 
Forecasted trends in disability and life expectancy in England 
and Wales up to 2025: A modelling study. The Lancet Public 
Health, 2, e307–e313. doi:10.1016/S2468-2667(17)30091-9

Hamer, M., de Oliveira, C., & Demakakos, P. (2014). Non-exercise 
physical activity and survival: English longitudinal study of 

ageing. American Journal of Preventive Medicine, 47, 452–460. 
doi:10.1016/j.amepre.2014.05.044

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. 
(2015). Loneliness and social isolation as risk factors for mor-
tality: A  meta-analytic review. Perspectives on Psychological 
Science, 10, 227–237. doi:10.1177/1745691614568352

Huberty, J., Ehlers, D. K., Kurka, J., Ainsworth, B., & Buman, M. 
(2015). Feasibility of three wearable sensors for 24 hour moni-
toring in middle-aged women. BMC Women’s Health, 15, 55. 
doi:10.1186/s12905-015-0212-3

James,  B.  D., Boyle,  P.  A., Buchman,  A.  S., Barnes,  L.  L., & 
Bennett, D. A. (2011). Life space and risk of Alzheimer disease, 
mild cognitive impairment, and cognitive decline in old age. 
The American Journal of Geriatric Psychiatry, 19, 961–969. 
doi:10.1097/JGP.0b013e318211c219

Keadle,  S.  K., McKinnon,  R., Graubard,  B.  I., & Troiano,  R.  P. 
(2016). Prevalence and trends in physical activity among 
older adults in the United States: A  comparison across three 
national surveys. Preventive Medicine, 89, 37–43. doi:10.1016/j.
ypmed.2016.05.009

Kennedy, R. E., Sawyer, P., Williams, C. P., Lo, A. X., Ritchie, C. S., 
Roth, D. L., … Brown, C. J. (2017). Life-space mobility change 
predicts 6-month mortality. Journal of the American Geriatrics 
Society, 65, 833–838. doi:10.1111/jgs.14738

Kimberlee,  R. (2013). Developing a social prescribing approach 
for Bristol. Project Report. Retrieved from http://eprints.uwe.
ac.uk/23221

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-com-
municable diseases worldwide: An analysis of burden of disease 
and life expectancy. The Lancet, 380, 219–229. doi:10.1016/
S0140-6736(12)61031-9

Loprinzi, P. D., Lee, H., & Cardinal, B. J. (2015). Evidence to support 
including lifestyle light-intensity recommendations in physical 
activity guidelines for older adults. American Journal of Health 
Promotion, 29, 277–284. doi:10.4278/ajhp.130709-QUAN-354

Manning, L. K., Carr, D. C., & Kail, B. L. (2014). Do higher lev-
els of resilience buffer the deleterious impact of chronic illness 
on disability in later life? The Gerontologist, 56, 514–524. 
doi:10.1093/geront/gnu068

McDonnall,  M.  C. (2011). The effect of productive activi-
ties on depressive symptoms among older adults with 
dual sensory loss. Research on Aging, 33, 234–255. 
doi:10.1177/0164027511399106

McMunn, A., Nazroo, J., Wahrendorf, M., Breeze, E., & Zaninotto, P. 
(2009). Participation in socially-productive activities, reciprocity 
and wellbeing in later life: Baseline results in England. Ageing & 
Society, 29, 765–782. doi:10.1017/S0144686X08008350

McMurdo,  M.  E., Roberts,  H., Parker,  S., Wyatt,  N., May,  H., 
Goodman, C., … Ali, K. (2011). Improving recruitment of older 
people to research through good practice. Age and Ageing, 40, 
659–665. doi:10.1093/ageing/afr115

Moore,  G.  F., Audrey,  S., Barker,  M., Bond,  L., Bonell,  C., 
Hardeman, W., ... Wight, D. (2015). Process evaluation of com-
plex interventions: Medical Research Council guidance. British 
Medical Journal, 350, h1258. doi:10.1136/bmj.h1258

Parkinson,  L., Warburton,  J., Sibbritt,  D., & Byles,  J. (2010). 
Volunteering and older women: Psychosocial and health 

The Gerontologist,  , Vol.  , No.   11

Copyedited by: OUP

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz003/5342922 by guest on 21 February 2019

https://publications.europa.eu/en/publication-detail/-/publication/32a02b95-381b-4257-8ce2-c23b1f4d9dc1
https://publications.europa.eu/en/publication-detail/-/publication/32a02b95-381b-4257-8ce2-c23b1f4d9dc1
http://eprints.uwe.ac.uk/23221
http://eprints.uwe.ac.uk/23221


predictors of participation. Aging and Mental Health, 14, 917–
927. doi:10.1080/13607861003801045

Peel,  N.  M., & Warburton,  J. (2009). Using senior volunteers 
as peer educators: What is the evidence of effectiveness in 
falls prevention? Australasian Journal on Ageing, 28, 7–11. 
doi:10.1111/j.1741-6612.2008.00320.x

Perna,  L., Mielck,  A., Lacruz,  M.  E., Emeny,  R.  T., Holle,  R., 
Breitfelder,  A., & Ladwig,  K.  H. (2012). Socioeconomic posi-
tion, resilience, and health behaviour among elderly peo-
ple. International Journal of Public Health, 57, 341–349. 
doi:10.1007/s00038-011-0294-0

Polku, H., Mikkola, T. M., Portegijs, E., Rantakokko, M., Kokko, K., 
Kauppinen, M., … Viljanen, A. (2015). Life-space mobility and 
dimensions of depressive symptoms among community-dwelling 
older adults. Aging & Mental Health, 19, 781–789. doi:10.1080
/13607863.2014.977768

Public Health England. (2014). Identifying what works for 
local physical inactivity interventions. Retrieved from 
http://researchinstitute.ukactive.com/downloads/managed/
Identifying_what_works.pdf 

Ritchie, J., & Lewis, J. (2003). Qualitative research practice: A guide 
for social science students and researchers. London: Sage

Ryan,  R.  M., & Deci,  E.  L. (2000). Self-determination theory 
and the facilitation of intrinsic motivation, social develop-
ment, and well-being. American Psychologist, 55, 68–78. 
doi:10.1037/0003-066X.55.1.68

Santanasto,  A.  J., Glynn,  N.  W., Lovato,  L.  C., Blair,  S.  N., 
Fielding, R. A., Thomas, M., … The LIFE Study Group. (2017). 
Effect of physical activity versus health education on physical 
function, grip strength and mobility. Journal of the American 
Geriatrics Society, 65, 1427–1433.

Self, A., Thomas, J., & Randall, C. (2012). Measuring national well-
being: Life in the UK, 2012. Retrieved from http://webarchive.
nationalarchives.gov.uk/20160105160709/http://www.ons.gov.
uk/ons/dcp171766_287415.pdf

Shankar, A., McMunn, A., Demakakos, P., Hamer, M. & Steptoe, A. 
(2017). Social isolation and loneliness: Prospective associations 
with functional status in older adults. Health Psychology, 36, 
179–187.

Simmonds,  B., Fox,  K., Davis,  M., Ku,  P., Gray,  S., & Chao,  L. 
(2014). Objectively assessed physical activity and subsequent 
health service use of UK adults aged 70 and over: A four to five 
year follow up study. Journal of Aging and Physical Activity, 22, 
474–481. doi:10.1123/JAPA.2013-0042

Simonsick, E. M., Guralnik, J. M., Volpato, S., Balfour, J., & Fried, L. P. 
(2005). Just get out the door! Importance of walking outside 
the home for maintaining mobility: Findings from the Women’s 
Health and Aging Study. Journal of the American Geriatrics 
Society, 53, 198–203. doi:10.1111/j.1532-5415.2005.53103.x

Stathi, A., & Fox, K. (2004). The dimensions of a well-being scale 
designed for older adults: The ageing-well profile. Journal of 
Aging and Physical Activity, 12, 300.

Stathi, A., Fox, K. R., Withall,  J., Bentley, G., & Thompson,  J. L. 
(2014). Promoting physical activity in older adults: A guide for 
local decision makers. Retrieved from http://ageactionalliance.
org/wordpress/wp-content/uploads/2014/03/AVONet-report-
2014-March.pdf

Stathi,  A., Gilbert,  H., Fox,  K.  R., Coulson,  J.  C., Davis,  M.  G., 
& Thompson,  J.  L. (2012). Determinants of neighbor-
hood activity of adults age 70 and over: A  mixed-methods 
study. Journal of Aging and Physical Activity, 20, 148–170. 
doi:10.1186/1479-5868-8-116

Stathi,  A., McKenna,  J., & Fox,  K.  R. (2010). Processes associ-
ated with participation and adherence to a 12-month exercise 
programme for adults aged 70 and older. Journal of Health 
Psychology, 15, 838–847. doi:10.1177/1359105309357090

Stevens, M., de Jong, J., & Lemmink, K. A. (2008). The Groningen 
Active Living Model, an example of successful recruitment of 
sedentary and underactive older adults. Preventive Medicine, 47, 
398–401. doi:10.1016/j.ypmed.2008.07.004

Wagnild, G. M., & Collins, J. A. (2009). Assessing resilience. Journal 
of Psychosocial Nursing and Mental Health Services, 47, 28–33. 
doi:10.3928/02793695-20091103-01

Wahrendorf,  M., & Siegrist,  J. (2010). Are changes in productive 
activities of older people associated with changes in their well-
being? Results of a longitudinal European study. Journal of 
Ageing, 7, 59–68. doi:10.1007/s10433-010-0154-4

Ward,  D., Rodgers,  A., Vaughn,  A., Pandolf,  K., Wilson,  K., & 
Robertson, D. (2005). Objective monitoring of physical activity: 
Closing the gaps in the science of accelerometry. Medicine and 
Science in Sports and Exercise, 37(Suppl. 11), S487–S588.

Waters, L., Galichet, B., Owen, N., & Eakin, E. (2010). Who partici-
pates in physical activity intervention trials? Journal of Science 
and Medicine in Sport, 12, e78. doi:10.1123/jpah.8.1.85

Whitehead, B. R., & Blaxton, J. M. (2017). Daily well-being benefits 
of physical activity in older adults: Does time or type matter? 
The Gerontologist, 57, 1062–1071. doi:10.1093/geront/gnw250

Withall,  J., Stathi, A., Davis, M., Coulson, J., Thompson, J. L., & 
Fox, K. R. (2014). Objective indicators of physical activity and 
sedentary time and associations with subjective well-being in 
adults aged 70 and over. International Journal of Environmental 
Research and Public Health, 11, 643–656. doi:10.3390/
ijerph110100643

Withall,  J., Thompson,  J.  L., Fox,  K.  R., Davis,  M., Gray,  S., 
de Koning, J., … Stathi, A. (2018). Participant and public involve-
ment in refining a peer-volunteering active aging intervention: 
Project ACE (Active, Connected, Engaged). The Gerontologist, 
58, 362–375. doi:10.1093/geront/gnw148

12 The Gerontologist,  , Vol.  , No.  

Copyedited by: OUP

D
ow

nloaded from
 https://academ

ic.oup.com
/gerontologist/advance-article-abstract/doi/10.1093/geront/gnz003/5342922 by guest on 21 February 2019

http://researchinstitute.ukactive.com/downloads/managed/Identifying_what_works.pdf
http://researchinstitute.ukactive.com/downloads/managed/Identifying_what_works.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_287415.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_287415.pdf
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/dcp171766_287415.pdf
http://ageactionalliance.org/wordpress/wp-content/uploads/2014/03/AVONet-report-2014-March.pdf
http://ageactionalliance.org/wordpress/wp-content/uploads/2014/03/AVONet-report-2014-March.pdf
http://ageactionalliance.org/wordpress/wp-content/uploads/2014/03/AVONet-report-2014-March.pdf

