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Background. Physical activity can positively influence health for older adults. Primary care is a
good setting for physical activity promotion.

Objective. To assess the feasibility of a pedometer-based walking programme in combination with
physical activity consultations.

Methods. Design: Two-arm (intervention/control) 12-week randomized controlled trial with
a 12-week follow-up for the intervention group. Setting: One general practice in Glasgow, UK.
Participants: Participants were aged >65 years. The intervention group received two 30-minute
physical activity consultations from a trained practice nurse, a pedometer and a walking pro-
gramme. The control group continued as normal for 12 weeks and then received the intervention.
Both groups were followed up at 12 and 24 weeks. Outcome measures: Step counts were meas-
ured by sealed pedometers and an activPAL™ monitor. Psychosocial variables were assessed and
focus groups conducted.

Results. The response rate was 66% (187/284), and 90% of those randomized (37/41) completed
the study. Qualitative data suggested that the pedometer and nurse were helpful to the interven-
tion. Step counts (activPAL) showed a significant increase from baseline to week 12 for the inter-
vention group, while the control group showed no change. Between weeks 12 and 24, step counts
were maintained in the intervention group, and increased for the control group after receiving the
intervention. The intervention was associated with improved quality of life and reduced sedentary
time.

Conclusions. It is feasible to recruit and retain older adults from primary care and help them
increase walking. A larger trial is necessary to confirm findings and consider cost-effectiveness.

Keywords. Ageing, patient education, physical activity, prevention, primary care, quality of life.

Introduction

The Toronto Charter for physical activity' reports
that physical activity (PA) is key for prevention of
non-communicable disease, with physical inactiv-
ity the fourth leading cause of mortality globally. In
most countries, older adults are less active. There
is a growing interest in the health consequences of
sedentary behaviour (time spent sitting/lying); even
if an individual achieves recommended PA levels,
his/her health may still be at risk if sedentary for
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many hours.” UK guidelines recommend older adults
achieve a minimum of 150 minutes of moderate inten-
sity PA per week, minimize sedentary time and par-
take in activities that improve strength and balance.’
The most recent Scottish Health Survey showed that
83% of men and 88% of women in Scotland aged
65 years and over failed to meet the PA recommen-
dation.* Low levels of activity (fewer than 30 minutes
of moderate or vigorous activity per week) increases
markedly with age (from 46% of men aged 65-69
to 84% of those aged 85 and over, and from 44% to
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91%, respectively, among older women). It is widely
recognized that promoting PA to older adults is chal-
lenging.’ In a companion document® to the Toronto
Charter, seven ‘investments that work’ in relation to
PA promotion are noted. One such investment is to
integrate PA promotion into primary care.

A common method of PA promotion in primary
care is an exercise referral scheme. Here, patients are
referred to a third party (often a sports centre or lei-
sure facility), which then prescribes an exercise pro-
gramme tailored to individual needs. In the UK, over
600 schemes are thought to be in operation. However, a
recent review found only modest increases in PA levels
from such schemes.’

An alternative model for PA promotion is for pri-
mary care staff to provide advice. Ninety-seven percent
of the Scottish population are registered with a general
practice® and 84% of patients made at least one visit
in 2008/2009.° General practitioner (GP) consultation
rates increase as adults get older.!” Thus, general prac-
tices are convenient locations to reach older adults.
Non-physician delivery models are important, given
time constraints of GPs.!! Appropriately trained nurses
can produce similarly high quality care and outcomes
as GPs in some situations.'?

Walking is a low cost and accessible mode of activity,
and pedometers, used with walking programmes that
make use of evidenced-based behaviour change tech-
niques, have been successful in increasing activity levels
for adults in the community.'* The aim of this study was
to assess the feasibility of a pedometer-based walking
programme in combination with PA consultations in
Scottish adults aged 65 years and above in a primary
care setting. We planned to provide information on
recruitment and retention, the intervention process and
outcome measures that could be useful in designing a
larger trial.

Methods

Methods are outlined here and described in more detail
elsewhere."* Written informed consent was obtained
from all participants.

Setting
One general practice in Glasgow, Scotland (UK).

Participants

The practice had 461 patients (190 male and 271
female) aged >65 years. Inclusion criteria were living
independently and not meeting current PA recom-
mendations. Exclusion criteria were refusals, unable
to walk outside independently, unable to understand
the rationale behind the trial, and exclusion for medi-
cal reasons by GP.

Recruitment

Data were collected between July 2010 and February
2011. Medical records were screened by a GP for con-
traindications to PA. Recruitment was via letter sent
by the GP, with reminder letters sent after 2 weeks to
non-responders. An open-ended question was included
to determine reasons for non-participation. Positive
responders were contacted by a researcher to schedule
the first appointment.

Intervention

The processes used are detailed in the trial interven-
tion manual (available from the first author). Briefly,
two 30-minute PA consultations were delivered indi-
vidually to each participant by a practice nurse who
had been trained in these procedures. The consulta-
tions followed recommended guidelines®, were based
on the social cognitive model of behaviour change, and
have been shown to successfully increase PA partici-
pation in adults.'*!7 The initial consultation aimed to
increase walking participation. A 12-week individual-
ized graduated walking programme in the form of a
specially designed booklet and pedometer was given to
participants. We did not use a universal goal (e.g. 10 000
steps) but encouraged steps to be added to each per-
son’s own baseline. A walking group was an option for
participants. The practice nurse informed participants
of the walking group meeting point and times prior
to the beginning of the intervention. Walking group
location and times were also provided in the walking
booklet as well as example walking routes in the local
area. The walking group met twice weekly regardless
of the number of participants attending and was led
by a researcher trained in leading walking groups. The
second consultation (12 weeks after the first) aimed to
maintain walking behaviour and prevent relapse.

Study design

The study was a two-arm 12-week randomized con-
trolled trial with a follow-up at 24 weeks. The interven-
tion group began the walking intervention immediately.
The control group was asked to continue normal PA
for the first 12 weeks of the study and then received the
same 12-week intervention and the second consulta-
tion. However, the control group did not have a further
follow-up.

Procedures

Participants were invited to attend six visits over
24 weeks (Fig. 1). Randomization was performed
using an ordered set of sealed envelopes containing
group allocations. Allocations were made by an inde-
pendent member of the research team and inserted
into envelopes in a random order. The nurse and a
research assistant were not blinded to group alloca-
tion but all other researchers were. Full details of the
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procedures followed on each of the study visits are
described elsewhere.!* Briefly, at visit 1, participants
met with the practice nurse to go over the study pro-
tocol, discussed their present health with the GP,
completed informed consent and questionnaires and

were fitted with a sealed pedometer (so that partici-
pants were unaware of their step counts before being
given the intervention) and an activPAL. All partici-
pants were instructed to continue with their normal
PA patterns.
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Outcome measures

The primary outcome was the average daily step
count over 1 week, recorded with a sealed pedom-
eter (NL-1000, New Lifestyles Inc., Lee’s Summit,
Missouri). The activPAL™ monitor (PAL Technologies
Ltd, Glasgow, Scotland) was also used to record step
counts and quantify activity patterns. The activPAL is
a small (5 x 3.5 x 0.7cm), light (20g) unit, attached to
the anterior surface of the thigh and worn continuously
throughout the monitoring period. It has been validated
for use in older populations,'® and allows the measure-
ment of posture in addition to step counts but has no
visible display. The pedometer and activPAL were fit-
ted by the practice nurse who had been appropriately
trained by the research team.

Psychosocial variables were assessed by self-report
questionnaires: the Short-Form 36 Health Survey ver-
sion 2 (SF-36v2) to assess quality of life', the Positive
and Negative Affect Schedule (PANAS) to assess
mood®, the Perceived Motor-Efficacy Scale for Older
Adults (PMES-OA) to assess functional ability?!, and
the UCLA Loneliness Scale (version 3)? as a measure
of emotional and social loneliness. The psychosocial
measures were collected on visit 1 (baseline), visit 4 (12
weeks) and visit 6 (24 weeks) for both groups.

To gain insight into participants’ experiences of
the walking intervention, two focus groups were con-
ducted; one with each study group (intervention and
control) on completion of the 12-week programme. The
focus group schedule explored the perceived benefits
of increased walking, views on the pedometer and PA
consultation, barriers encountered and future recom-
mendations. There was also an opportunity (at the end
of the discussion) for feedback on topics of importance
to participants that were not covered elsewhere. All
participants were asked if they would be interested
in participating in a group discussion by the practice
nurse during visit 1. Those who were interested pro-
vided consent to be contacted and were then invited
to attend. Each group consisted of 7-9 participants and
lasted for approximately 1 hour. All focus groups took
place in a private room and were facilitated by two of
the research team. Focus groups were audio-recorded
and transcribed verbatim (and anonymized). The fea-
sibility of rolling out the intervention in a community
setting was explored using short semi-structured inter-
views with five key members of the project team and
the manager of the general practice in which the trial
was conducted.

Data analysis

Quantitative analyses were performed using R for
Windows v2.11.1 on an intention to treat basis, i.e.
according to randomized group, regardless of adher-
ence to the intervention. For all outcome measures, a
mixed-effects (repeated measures) regression model
was applied. All available data were used. Models

included random participant effects, and fixed effects
for study group (intervention or control), time point
(baseline, week 12 or week 24, as a categorical variable)
and their interaction. A general covariance structure
for model residuals over time was assumed.

Intervention effects are reported in terms of mean
changes in outcomes over time within each group, and
differences between study groups in the within-group
changes over time. Between-groups, the main compari-
son was the difference between the intervention and
control groups in the change from baseline to week 12;
this represents the randomized intervention effect and
is the principal analysis for each outcome.

For each outcome, a fixed-effects regression model,
with terms for intervention, time and their interaction,
was fitted to estimate the residual standard deviation
(SD) of the outcome. Intervention effect estimates
were standardized by dividing by the corresponding
residual SD estimate (similar to Cohen’s d).

Qualitative data were thematically analysed by two
members of the research team independently. The pro-
cess of thematic analysis involves ‘identifying, analys-
ing and reporting patterns (themes) within data’.”
A qualitative data indexing package (NVivo) was used
to facilitate coding and retrieval of the data. First, ini-
tial codes were identified, based on careful reading and
re-reading of the data. These codes were then sorted
into potential themes. Direct quotes from the data were
grouped under thematic headings, providing a clear
illustration of each theme and also some indication of
the frequency with which each theme was addressed.
Finally, the themes were refined through compari-
son across the data set. A summary of the data is pre-
sented (rather than the main themes, such as ‘support’
and ‘practical issues’) as this article presents the find-
ings from the feasibility study as a whole. Quotations
have been chosen to illustrate particular points and are
identified in the text by an anonymized code (indicat-
ing respondent number and the focus group discussion
they participated in; intervention or control or the pro-
ject team ID number for semi-structured interviews).

Results

Recruitment and retention
Figure 2 shows participant flow through the trial. From
an initial pool of potential participants (N =461), a total
of 177 were ineligible due to (i) excluded by GP (ii)
moved away or (iii) deceased. We note in Figure 2 the
reasons why individuals were screened out by the GP.
The main three contraindications to PA were severe
arthritis (n = 34), being house bound, general frailty or
poor mobility (n = 26), and chronic mental health prob-
lems (n =24).

A final sample of eligible participants (n = 284) was
invited to join the study. The invitation to participate
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Total registered =65 year olds screened by the GP, N=461 (190M, 271F)
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FIGURE 2 Recruitment and participant flow through the trial

in the walking project resulted in a 65.8% response
rate (187/284). Of the eligible participants, 32.4%
(n = 92) responded positively and 33.4% (n = 95)
declined to take part. The remaining 34.2% (n = 97)
did not respond. Of the 92 participants who responded
positively, 44.6% (n = 41) participated in study visits.
The Scottish Index of Multiple Deprivation (SIMD)
was used to allocate each participant by their post-
code to a category of socioeconomic status. Of those

who participated in the study,46% (19/41) were in the
least deprived SIMD category and 59% (24/41) were
in the youngest age category of 65-69 years. However,
no significant differences were found between those
who responded positively and those who responded
negatively to the study invite in the distributions of
SIMD (P =0.91) or gender (P = 0.15). Baseline char-
acteristics of study participants are shown in Table 1.
There were no significant differences in demographic
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TaBLE 1  Baseline characteristics of study participants by group (Observations made [OBS] Missing data [MISS])

Control Intervention
Age Noys (N s) 21 (0) 20 (0)
Mean (SD) 70.0 (4.3) 71.6 (6.0)
[Range] [65.0, 83.0] [65.0,83.0]
Gender Niogs Nyies) 21 (0 20 (0)
Male N (%) 6(29%) 7 (35%)
Female N (%) 15 (71%) 13 (65%)
SIMD Noys (Nyss) 21 (0) 20 (0)
1—most deprived N (%) 0(0%) 1(5%)
2 N (%) 3(14%) 1(5%)
3 N (%) 6(29%) 2 (10%)
4 N (%) 3 (14%) 6(30%)
S5—Ileast deprived N (%) 9 (43%) 10 (50%)
Ethnicity Nops Nyss) 21 (0) 19 (1)
White Scottish N (%) 14 (67%) 12 (63%)
White British N (%) 6(29%) 6(32%)
Other N (%) 1(5%) 1(5%)
Education Noss Nyuss) 21 (0) 20 (0)
Some secondary school N (%) 3(14%) 1(5%)
Completed secondary school N (%) 2 (10%) 5(25%)
College/University N (%) 2 (10%) 5(25%)
Completed college/University N (%) 10 (48%) 4 (20%)
Postgraduate N (%) 4 (19%) 5(25%)
Homeowner status Nops (Nyss) 21 (0) 20 (0)
Own/buying N (%) 20 (95%) 18 (90%)
Rent/private N (%) 0(0%) 1(5%)
Rent/council N (%) 1(5%) 1(5%)
Marital status Noss Nyuss) 21 (0) 20 (0)
Single N (%) 4 (19%) 4(20%)
Cohabiting N (%) 0(0%) 0(0%)
Married and living together N (%) 8 (38%) 8 (40%)
Separated N (%) 1(5%) 0(0%)
Divorced N (%) 4 (19%) 4 (20%)
Widowed N (%) 4 (19%) 4(20%)

variables between study groups. The predominance
of women in the trial (68%) is reflective of the study
population. The retention rate (number of partici-
pants completing the study, as a proportion of those
randomized) was 90% (37/41).

Figure 2 also summarizes the reasons that nega-
tive responders gave for declining participation. The
most common (51%; 48/95) was that the individual
self-assessed as already physically active. Of the posi-
tive responders, 54% (50/92) attended the first study
visit and 45% (41/92) were randomized into the study.
The most common reason for positive responders not
being randomized was that they were already active
(baseline step count >70 000 steps/week). No partici-
pants objected to randomization.

Appropriateness of the intervention for this target
group and for the primary care setting

Nine participants from the intervention group and seven
from the control group attended focus group discussions.

The findings from these suggest that the pedometer was
easy to use and was an important motivational tool for
many. For example, one participant said ‘I think when
you’ve got your meter on, you try to get a wee bit bet-
ter ... I feel it’s like a challenge’ (P107, control when
receiving intervention). Using the pedometer for feed-
back in conjunction with goal setting and recording via
the booklet appeared helpful. For instance, one partici-
pant noted: “When you’re out you’re so aware “I've got
to get this steps going,” ... walk round a longer route or
do something ... I found writing it down, it made me, do
more. I did say 7000 today; tomorrow I'll do 8 (P123,
intervention). However, some participants spoke of not
always wearing the pedometer: ‘I probably could have
accomplished the steps much more easily if I'd just
worn it all the time as suggested. I didn’t, I tended to
wait until I was actually going to do something’ (P125,
intervention). The nurse-led consultation did not raise
any concerns from participants and can therefore be
seen as a feasible mechanism for delivering a walking
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intervention in primary care. Participants noted that it
was helpful to have a person to phone if needed (the
nurse)— “You can lift the phone ... you’re at the end of
a phone I can ask something’ (P107, control).

Six adverse events were noted through the trial. Three
were attributable to the intervention or research moni-
toring: one participant withdrew because of knee pain
brought on by walking, one participant experienced
temporary low back pain and one participant reported
skin irritation due to activPAL wear. The latter two par-
ticipants continued walking. Walking therefore appears
to be a safe mode of activity to promote to older adults.
However, the walking group was poorly attended (only
nine participants attended but not regularly).

Project team members with an academic background
were positive about rolling this intervention out in
primary care as they saw it as a good way to access
and recruit older adults. However, those from a
primary care background were less certain; their main
concerns were about time and routine care rather
than research. For example, they said that screening
for PA contraindications for this age group was time
consuming: ‘This is a particular issue about physical

activity. You’re not screening to see if the person’s alive
or you’re not screening to see if they’re on a particular
drug, you're screening their whole life circumstances
to see if physical activity is going to be okay and not
contraindicated for them’ (101). Those from primary
care acknowledged that a research project is different
from routine practice. One said: ‘The project needs to
be moved out of [the] research umbrella, it needs to
be part of the primary care prevention and it needs to
become embedded in the fabric of the way the primary
care functions’ (104).

Outcome measures

Step count data collected by pedometer and activPAL
are shown in Table 2. At least some pedometer step
count data were available for all participants at each
time point. The activPAL did not return any data on only
five occasions (four at baseline), due to technical fail-
ures. Nevertheless, the activPAL appears to have been
used more consistently than the pedometer during the
assessment periods. There were 52 days of recorded step
counts with <1000 steps from the pedometers,compared

TaBLE 2 Step counts, recorded using pedometer and activPAL

Pedometer activPAL
Intervention Control Intervention Control

Number of participants providing data, number of outliers removed and mean (SD) daily average step counts
Baseline N Participants 20 21 19° 18°

N Outliers? 8 11 0 0

Mean (SD) 6743 (2282) 5671 (1900) 7469 (2312) 7351 (2360)
Week 12 N Participants 20 19 20 19

N Outliers 3 14 0 2

Mean (SD) 7347 (1766) 5935 (2226) 9351 (2017) 7138 (2169)
Week 24 N Participants 20 17 19° 17

N Outliers 11 5 0 0

Mean (SD) 7543 (2804) 7683 (2824) 9161 (2631) 9100 (3175)
Within-group changes®
W12-BL Estimate 604 266 1907 213

(95% CI) (-320, 1528) (-672,1205) (1070,2743) (-1104,679)

P-value P=0.20 P=0.57 P <0.001 P =0.64
W24 - W12 Estimate 196 1672 -206 1908

(95% CI) (-867,1260) 538,2806) (-1100, 688) (972,2844)

P-value P=071 P =0.004 P =0.65 P <0.001
Between-group difference (Intervention — Control)®
W12 -BL Estimate 338 2119

(95% CI) (-979,1654) (897,3342)

P-value P=0.61 P =0.001
W24 - W12 Estimate -1476 2114

(95% CI) (-3030,79) (-3408,-820)

P-value P =0.062 P =0.002

*Any daily step count <1000 steps was assumed to be due to a device malfunction or failure to wear the device for the whole day. Such values were

excluded from the calculation of daily average step counts.

"Data processing errors resulted in loss of activPAL data for four participants (one intervention, three controls) at baseline and for one participant

(intervention) at week 24.
‘Models not adjusted for baseline covariates.
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with only 2 from the activPAL monitors. These values
were not considered feasible, possibly due to the moni-
tors not being worn at all times, and were excluded from
calculations of the average daily step count. In addition,
further analysis of these data has shown that pedom-
eters underreport the values obtained from the continu-
ously used activPAL monitor by around 2000 steps per
day.

There was no evidence of changes in pedometer
step counts in either group during the first 12 weeks
of the study, and no difference between groups over
this period. Between weeks 12 and 24, the control
group increased their average daily walking by 1672
pedometer steps.

There was strong evidence of an intervention effect
with activPAL step counts, based on the between-group
comparison of changes over the first 12 weeks of the
study (2119 steps/day, P = 0.001). During the walking
intervention, both study groups showed similar step
count increases (1907 for intervention and 1908 for
control when they received the intervention; standard-
ized effect = 0.78). The increase in steps observed from
baseline appears to have been maintained in the inter-
vention group (mean step count week 12:9351, week 24:
9161, P = 0.65). These results are illustrated in Figure 3.

Table 3 shows changes over time and between-group
differences for selected secondary outcomes. Both
groups showed increases in objectively measured
walking time and decreases in objectively measured

sedentary time during the periods when they received
the walking intervention. While a pattern of improve-
ment was seen across all subscales of the SF-36, the
physical health dimension score was most sensitive to
change during the intervention. Neither PANAS (both
positive and negative) scores, the UCLA Loneliness
Scale nor PMES-OA scores showed any evidence of
within- or between-group effects during the study (full
data available on request). A cost-utility analysis sug-
gested that the intervention would cost around 100
pounds sterling per patient (full report available on
request).

Discussion

We have shown that it is feasible to recruit and retain
older adults from primary care into a walking study.
The intervention was well received and no major issues
arose with attendance at appointments, wearing the
monitoring equipment, or use of pedometers to pro-
vide feedback towards step count goals. Participants
reported that having a contact person helped them. The
walking group that we provided was not well attended
and is therefore not a critical aspect of the intervention,
although the people who did attend appreciated it.

We found that the intervention increased step counts
by around 2000 steps/day. The effect was not short term,
with step counts being maintained in the intervention
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TABLE 3 Selected secondary outcomes*

Within-group changes

Intervention

Control

Between-group difference
(Intervention — Control)

Sedentary Time (activPAL minutes/day)

W12 -BL —47.9 (-70.2,-25.6)
W24 - W12 6.9 (-21.2,34.9)
Walking time (activPAL minutes/day)

W12 -BL 22 (13,30)

W24 - W12 -2 (-12,7)
SF-36 Mental Health Dimension Score
W12-BL 5.6 (-4.1,15.3)
W24 - W12 -0.2 (-10.4,9.9)
SF-36 Physical Health Dimension Score
W12-BL 4.9 (-3.8,13.6)
W24 -W12 -0.2(-8.2,7.8)

19.6 (—4.2,43.4)
275 (-56.5,1.5)

-3 (-12,6)
21 (10,31)

-8.8(-20.7,32)
53(-7.4,17.9)

~11.0 (-21.8,-0.2)
13.1 (2.9,23.4)

—-67.5 (-100.1,-34.9), P < 0.001
34.3 (-6.0,74.7), P = 0.094

25 (13,37), P < 0.001
23 (-37,-9), P = 0.002

14.4 (-1.0,29.8), P = 0.067
-5.5(-21.7,10.7), P = 0.50

15.9 (2.0,29.8), P = 0.025
-13.3 (-263,-0.3), P = 0.045

“‘Repeated measures model predictions of within-group changes over time (week 12 — baseline and Week 24 — week12) with 95% confidence inter-
vals. Estimated between-group differences in within-group changes, with 95% CIs and P-values.

group at the 24-week follow-up. This suggests that walking
is a mode of activity that older adults may be able to sus-
tain over time. The increases in step counts we observed
are less than we found in a similar study of working age
adults.’® However, such increases will confer health bene-
fits to these older adults,® and the mean post-intervention
and week 24 step counts (all over 9000 steps/day) were
within the range of daily steps recommended for health
benefits for older adults in a recent review.”

We also showed that objectively monitored seden-
tary time was reduced by the intervention, suggesting
that the participants did not compensate for increased
walking by increased sitting. Continuously worn moni-
tors are better than pedometers to provide an outcome
measure for this population, although pedometers were
useful for motivation. Psychosocial results suggested
that the walking intervention has potential to improve
quality of life for older adults. The intervention is not
expensive.

Strengths and limitations

The strengths of this study were objectively monitored
PA and the opportunity to observe other PA patterns
from activPAL data. Limitations are those of a pilot
study with only one general practice involved and one
nurse delivering the intervention.

Implications for future research

A practice nurse could be trained to deliver a walking
programme and therefore intervene to improve PA
levels of older patients in the primary care setting.
Simpler and less time-consuming methods of screening
for contraindications to PA are needed to save GP time.
However, despite the comment from those working in
primary care that this approach needs to become part
of routine care, a large scale trial, using more than

one practice, is now warranted to confirm findings
and to consider cost-effectiveness in more detail
A continuously worn activity monitor such as activPAL
is preferred over a pedometer as an outcome measure.
The SF-36 could be used in future studies to measure
quality of life. There was little indication that other
psychosocial measures (mood, loneliness and perceived
motor efficacy) were sensitive to change. Finally,
refinements to the screening processes are needed
since a higher proportion of potential participants than
might be expected self-reported that they were already
meeting PA guidelines.
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