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Introduction: Primary care physicians are well placed to offer physical activity counseling, but
insufficient time is a barrier. Referral to an exercise specialist is an alternative. In Australia, exercise
specialists are publicly funded to provide face-to-face counseling to patients who have an existing
chronic illness. This trial aimed to (1) determine the efficacy of primary care physicians’ referral of
insufficiently active patients for counseling to increase physical activity, compared with usual care, and
(2) compare the efficacy of face-to-face counseling with counseling predominantly via telephone.
Study design: Three-arm pragmatic RCT.
Setting/participants: Two hundred three insufficiently active (o7,000 steps/day) primary care
practice patients (mean age 57 years; 70% female) recruited in New SouthWales, Australia, in 2011–2014.
Intervention: (1) Five face-to-face counseling sessions by an exercise specialist, (2) one face-to-face
counseling session followed by four telephone calls by an exercise specialist, or (3) a generic mailed
physical activity brochure (usual care). The counseling sessions operationalized social cognitive
theory via a behavior change counseling framework.
Main outcome measures: Change in average daily step counts between baseline and 12 months.
Data were analyzed in 2016.
Results: Forty (20%) participants formally withdrew; completion rates at 3 and 6 months were 64% and
58%, respectively. Intervention attendance was high (75% received five sessions). The estimated mean
difference between usual care and the combined intervention groups at 12 months was 1,002 steps/day
(95% CI¼244, 1,759, p¼0.01). When comparing face-to-face with predominantly telephone counseling,
the telephone group had a non-significant higher mean daily step count (by 619 steps) at 12 months.

Conclusions: Provision of expert physical activity counseling to insufficiently active primary care
patients resulted in a significant increase in physical activity (approximately 70 minutes of walking
per week) at 12 months. Face-to-face only and counseling conducted predominantly via telephone
were both effective. This trial provides evidence to expand public funding for expert physical activity
counseling and for delivery via telephone in addition to face-to-face consultations.

Trial registration: This trial is registered at www.anzctr.org.au/ ACTRN12611000884909.
Am J Prev Med 2017;](]):]]]–]]]. & 2017 American Journal of Preventive Medicine. Published by Elsevier Inc. All
rights reserved.
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INTRODUCTION
James et al / Am J Pr2
Physical inactivity is the fourth-leading cause of
death worldwide.1 Primary care has been identi-
fied as an appropriate setting for brief interven-

tions2 as it constitutes the most accessible level of health
care, serving the majority of the population.3 Physical
activity (PA) counseling by medical professionals has
been reported to significantly increase self-reported PA
levels.4 However, only interventions with more than 360
minutes of total patient contact time result in sustained
benefits.5 Further, effective PA counseling conducted by
primary care physicians (PCPs) appears unfeasible given
that PCPs generally identify a lack of time as a barrier to
preventive counseling.6 It has been estimated that taking
into account their existing workload, PCPs would require
an additional 7.4 hours per day to implement known best
practice approaches to prevention.7

An alternative to PA counseling by PCPs is the referral
of patients to an exercise professional.8 A systematic
review of eight RCTs (5,190 participants) assessing the
impact of exercise referral schemes concluded that
considerable uncertainty remains as to the efficacy of
referral schemes for increasing PA, fitness, or health
indicators in people with or without a medical diagnosis,
and whether they are an efficient use of resources.9 None
of the previous trials utilized objective assessment of PA,
and few included long-term follow-up. Substantial
variations in delivery of exercise referral schemes exist
internationally,2,10–13 and their cost effectiveness is
highly sensitive to small changes in the effectiveness
and cost of schemes.14 It is therefore important to
evaluate the various models of referral using an objective
assessment of PA, to compare different delivery modes
(e.g., face-to-face, telephone), and to assess behavior
long-term (12 months).
Accredited Exercise Physiologists (AEPs)15 have pro-

vided services as allied healthcare professionals within
the Australian healthcare system since 2006 (originally
known as an Enhanced Primary Care Plan and now
referred to as Chronic Disease Management [CDM]).16

Patient eligibility for CDM is restricted to those with a
chronic medical condition that has been (or is likely to
be) present for 6 months or longer. From 2006 to 2012,
the number of AEPs in Australia increased 563%,
paralleled by a 614% increase in AEP services provided
under CDM nationally.17 The scope of AEP practice
includes both clinical exercise prescription and PA
counseling.18 There has been no evaluation of the efficacy
of referral to AEPs under the CDM program. There have
been calls for CDM to be expanded to include those with
pre-diabetes19 and without an existing chronic condition.
The aims of the Newcastle Comparison Of Activity

Coaching for Health (NewCOACH) pragmatic RCT are
to (1) determine the efficacy of PCP referral of insuffi-
ciently active patients (regardless of their chronic disease
status) for counseling to increase PA by AEPs (either
face-to-face or predominantly via telephone), compared
with usual care; and (2) compare the efficacy of face-to-
face and telephone counseling.

METHODS
Study Sample
NewCOACH was a three-arm pragmatic RCT, with follow-up
assessments at 3 and 12 months post-randomization. Detailed
methods have been published elsewhere.20 In short, patients were
recruited from primary care clinics in Newcastle and Sydney, New
South Wales, Australia, from 2011 to 2014. Fifty primary care
clinics (approximately 95 PCPs) recruited patients for the study
(42 in Newcastle and surrounding areas and eight clinics in the
Inner West Sydney area). Rolling participant recruitment took
place over a 34-month period. Participants were informed about
the study by PCPs, practice nurses, receptionists, and via promo-
tional materials located within the clinics. After discussion with
their PCP, interested patients booked an appointment with a
research assistant, who undertook all study screening and consent-
related activities. Randomization was done using a computer at a
centralized location by an independent statistician (details pub-
lished previously20). The study was approved by the University of
Newcastle Human Research Ethics Committee (H-2011-0063).

Eligible patients were aged ≥18 years, with regular access to a
telephone, able to read and write in English, planning to live within
the defined geographic recruitment area for the following 12
months and willing to undergo screening. After providing
informed consent, participants underwent a two-stage screening
process: (1) the Timed Up and Go 3-meter test21 (with eligibility
restricted to o20 seconds), and (2) 1 week of pedometry (with
patients excluded if they achieved 47,000 steps per day22,23).
There was no racial, gender, education, or income bias in the
selection of participants.

Interventions
The PA behavior change counseling, guided by Bandura’s Social
Cognitive Theory,24,25 was delivered by AEPs from their practice.
The constructs operationalized during the intervention included
self-efficacy, outcome expectations, social support, perceived
physical environment, and goals because these have been shown
to be superior when promoting PA among adults.26,27 The
behavior change counseling was applied flexibly, based on the
professional judgment of the AEP, and the preferences of the
participant. Counseling was at no cost to participants, and there
was no provision of exercise facilities, equipment, or groups.
Detailed intervention descriptions based on the template for
intervention description and replication (TIDieR) checklist are
provided in the Appendix (available online).

Participants in Group 1 (face-to-face) attended one 60-minute
initial consultation and four 30-minute follow-up appointments
with an AEP. Consultations were completed within 13 weeks from
date of randomization. The initial consultation comprised an
assessment of the participant’s ability to safely undertake PA,
and the application of behavior change strategies to enhance
www.ajpmonline.org
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participation in PA. At follow-up visits, progress against goals was
assessed, new goals set, and any challenges discussed using the
same collaborative problem-solving approach. All consultations
followed a patient-centered counseling model with tailoring to
the participant’s PA preferences; capability; medical limitations
(if present); and personal social cognitive factors, including barriers.
Participants randomized to Group 2 (predominantly telephone)

attended one face-to-face consultation (60 minutes) with an AEP
and participated in four telephone counseling sessions with the
same AEP over the 13-week intervention period. The telephone
calls were expected to take 30 minutes. The aims and content of the
initial and subsequent consultations were the same as for Group 1.
During the initial face-to-face consultation, if the AEP found that a

patient in either Group 1 or Group 2 had a complexmedical issue that
would prevent safe participation in an unsupervised PA program the
patient was deemed ineligible and excluded from the study.
Group 3 received usual care from their PCP and were mailed a

generic health promotion brochure promoting PA and outlining
the National Physical Activity Guidelines for Australians.28

Measures
Participants wore an unsealed pedometer for 7 days and completed
a daily pedometer diary (wear time, additional activities not
captured by the pedometer assessment) and a paper-based survey
at baseline and 3 and 12 months post-randomization. All were
returned to the research team by mail. Data entry and cleaning was
blinded.
The primary outcome was change in step counts, as measured

by 7 days of pedometry at 12 months post-randomization.
Participants wore a G-Sensor 2025 pedometer during waking
hours and recorded total daily steps and any PA not captured by
the pedometer (e.g., swimming and cycling) in a diary. Additional
activities were allocated step count values,29 and step counts on
any days with ≥10 hours of pedometer wear time were summed
and divided by the number of days to create the “adjusted daily
step count” variable.
PA frequency and duration were measured using eight items

from the Active Australia survey.30,31 Participants were provided
with a paper tape measure and standardized instructions and asked
to measure their waist circumference; report their height and
weight; and demographic characteristics (i.e., date of birth, country
of birth, gender, marital status, level of education, income, and
work status). Following participant consent, PCPs provided a copy
of the patient medical summary form that indicates whether the
patient had been diagnosed with any of the following specific
chronic health conditions: cardiovascular disease, arthritis, dia-
betes, depression, cancer, and/or respiratory disease.
AEPs used a two-page checklist to record the duration of each

consultation, and which, if any, of eight behavior change counsel-
ing techniques (BCTs) (information about health consequences of
PA; goal setting [behavior]; action planning; self-monitoring of
behavior; problem solving; focus on past success; social support
[unspecified]; and prompts or cues32) had been used. The checklist
assessed eight BCTs at session 1, but only seven BCTs at sessions
2–5 as not all items were relevant at all sessions.

Statistical Analysis
The primary outcome was change in adjusted daily step count at
12 months post-randomization. Extreme values were truncated to
] 2017
the mean of the combined treatment group plus 3.29 SD
(this occurred for one participant only).33 The primary efficacy
analyses compared data from the combined intervention group (all
exercise physiologist consultations: face-to-face and predomi-
nantly telephone groups) with data from the usual care group.
Treatment group differences in adjusted daily step counts were
estimated using linear mixed models (LMM) in an ANCOVA
framework (i.e., adjusting for baseline values of the outcome),
based on intention to treat. Three-month step count was
included in the model to reduce residual variance and
assess temporal trends in the outcome. Fixed effects were
included for study group (Intervention versus Control);
time (3 months/12 months); and the group X time interaction,
with robust SEs calculated for parameter estimates. Correlations
between repeated measures for individuals were modeled
by specifying an autoregressive covariance structure for model
residuals.
Sensitivity analyses comprised
1.
 accounting for potential clustering within AEPs by fitting the
same LMM as for the primary analysis, but including a random
intercept for each AEP;
2.
 assessing intervention fidelity, by evaluating the number of
sessions completed by intervention group participants, total
AEP contact time, intervention length/duration and the fre-
quency of BCTs utilized by AEPs;
3.
 per-protocol analysis excluding any participant who did not
complete at least four of the five prescribed sessions; and
4.
 multiple imputation (N¼25) for missing values of 3- and
12-month step count data with imputed data sets analyzed
individually using LMM and estimates combined using Rubin’s
rules.34

Secondary (exploratory) analyses comprised pairwise compar-
isons of individual treatment arms (face-to-face only versus
predominantly telephone delivered counseling) for the primary
outcome (i.e., adjusted step count) using LMMs adjusted for the
baseline value of the specified outcome, as described for the
primary outcome.
Intervention participants were classified as “successful” if they

had achieved a daily step count increase of at least 2,000 steps/day
at 12 months. To identify participant factors associated with
success, a series of univariate logistic regressions was performed
for those in the combined intervention groups only. In each, the
binary definition of “success” was regressed in turn against the
following baseline participant characteristics: gender; age (contin-
uous); age (categorical); BMI; education; employment; number of
chronic diseases; diabetes; depression; arthritis; cardiovascular
disease; cancer; and respiratory disease. Subgroup analyses were
performed for sex, age, and BMI. Differences in intervention
efficacy between subgroup strata were assessed by fitting separate
models within subgroup strata, and fitting a single linear mixed
model including a three-way interaction between group X time X
the subgroup. The type 3 p-value for the interaction term was
assessed to evaluate potential effect moderation. For age, partic-
ipants were classified as o60 or ≥60 years, based on a median
split.
All statistical analyses were programmed using SAS, version 9.4.

Analysis was undertaken in 2015–2016. Data were analyzed in
2016.
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RESULTS
The number of patients who completed each stage of
the study is reported in Figure 1. Attrition (defined as
formally withdrawing from the study) was 20%
(40/203). The main reasons for study withdrawal were
ill health (n¼11) and dissatisfaction with the interven-
tion (n¼5; Figure 1). Differences between those who
dropped out and those who remained were assessed as
part of the multiple imputation process. There were very
few variables associated with having missing data at
either 3 or 12 months. Only two variables (positive
outcome expectations, education) showed marginal asso-
ciation with participant dropout; these variables were
included in the multiple imputation model, and their
association with dropout was thus accounted for in
sensitivity analyses.
Eligible patients were randomized to either the control

group (n¼71); five face-to-face sessions with an AEP
(n¼68); or to one face-to-face session and four telephone
consultations with an AEP (n¼64). Summary statistics
for the study groups at baseline are shown in Table 1.
Participants (n¼203) were aged 20–85 years and 70%
female.
Eleven (8%) of the 132 participants randomized to

either intervention group did not attend any sessions. Of
the 121 who attended, 76% attended all five sessions and
84% attended at least four sessions. Total contact time
differed significantly between the two intervention arms,
with face-to-face participants having significantly more
total minutes of AEP contact than those randomized to
predominantly telephone counseling (165 minutes com-
pared with 133 minutes, po0.0001). Fifty-nine percent
of initial sessions involved discussion of all eight BCTs;
similarly, 65% of subsequent sessions (considering all
follow-up sessions for each participant) involved dis-
cussion of all seven specified BCTs, with no difference
between intervention groups (Appendix Table 1, avail-
able online).
Individual changes in step counts from baseline to 12

months are displayed in Figure 2. Step count results at 12
months (primary time point) are reported in Table 2.
Adjusting for baseline, the estimated mean difference
between the control and intervention groups at the 12-
month follow-up was 1,002 steps (95% CI¼244, 1759,
p¼0.01). These results remained robust in all secondary
sensitivity analyses including after multiple imputation
for missing data, adjusting for clustering by AEP and
per-protocol analysis including intervention group
participants who attended at least four of the five EP
sessions (Table 2).

At 12 months, secondary analyses stratified by
gender suggested a greater between-group difference

James et al / Am J Pr4
(intervention efficacy) in male than in female partic-
ipants (Table 2). However, there was no significant
difference between men and women in 12-month step
count within the combined intervention group (p¼0.27),
and the group X time X gender interaction was non-
significant (p¼0.55). Secondary analyses stratified by age
(using a median split at 60 years) revealed that at both 3
and 12 months, younger intervention group participants
had a significantly higher mean step count than older
participants in the same group (Table 2). At 3 months
this difference was 1,101 steps (p¼0.039), and at 12
months the difference was 1,255 (p¼0.024). However,
the group X time X age interaction was not significant
(p¼0.75). Analyses stratified by BMI demonstrated
greater step counts in those with a BMI o25 than in
those who were overweight (BMI¼25–29.9) or obese
(BMI ≥30) (interaction p¼0.001).
When comparing the two intervention groups (face-

to-face and predominantly telephone counseling), mean
step count in the predominantly telephone group was
619 steps greater than in the face-to-face counseling only
group at 12 months (p¼0.27, 95% CI¼ –489.0, 1726.1).
There were no significant intervention effects for any

of the secondary outcomes at 12-month follow-up (data
not shown): raw step counts (excluding imputed values
for other activities); self-reported moderate and vigorous
PA; or any of the gender-specific body composition
measures (waist circumference, weight, or BMI).
The proportion of participants who increased their

daily step count by at least 2,000 steps at 12 months was
17.5% in the control group (n¼40), compared to 35.5%
in the combined intervention group (n¼76). Parameter
estimates from the individual logistic regressions are
collated in Appendix Table 2 (available online). Factors
associated with participant “success” (i.e., achieving a
≥2,000-step/day increase by 12 months) included uni-
versity education (OR¼5.0, p¼0.035) and having full- or
part-time employment (OR¼4.24, p¼0.027).
Participants in the intervention groups were more

likely to report having a fall (in the previous 3 months) at
3 months (23% [n¼20] vs 6% [n¼2]). At 12 months, a
similar proportion of participants in both groups had
experienced a fall (in the previous 9 months) (32%
[n¼24] intervention group vs 28% [n¼11] control
group). One fall resulted in hospitalization.
DISCUSSION
Referral to AEPs for PA counseling was efficacious, with
intervention participants taking 1,002 steps/day more at
12 months than the control group. For older adults,
health and functional benefits begin with any increase
www.ajpmonline.org



Figure 1. CONSORT flowchart.
EP, exercise physiologist; PA, physical activity; T1, time 1 (baseline); T2, time 2 (3 months post-randomization); T3, time 3 (12 months post-
randomization).
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above the lowest levels of activity; some activity is better
than none.35,36 For many health markers there is a
continuous relationship in which any incremental
increase in PA is associated with better health markers
and for most markers there are no threshold effects; extra
activity is beneficial from any starting point.23 Therefore,
] 2017
the increase of 100 steps/day (which equates to about 70
minutes per week) is likely to be associated with a
significant risk reduction for many chronic diseases.37

It is particularly encouraging that the increased activity
was sustained at 12 months (9 months after contact with
the AEP had ceased).



Table 1. Demographic, Behavioral, and Health Characteristics of Participants at Baseline, by Group (n¼203)

Variable
Control, n (%)

(n¼71)
Combined intervention, n (%)

(n¼132)
Total, n (%)
(n¼203)

Age, M (SD) 59 (14) 57 (13) 57 (13)
Gender
Male 23 (32.4) 37 (28.0) 60 (29.6)
Female 48 (67.6) 95 (72.0) 143 (70.4)

Country of birth
Australia 58 (81.7) 107 (81.1) 165 (81.3)
Other country 12 (16.9) 24 (18.2) 36 (17.7)

Marital status
Married/de facto 50 (70.4) 90 (68.2) 140 (69.0)
Not married 20 (28.2) 40 (30.3) 60 (29.6)

Level of education
Primary (elementary) school 2 (2.8) 1 (0.8) 3 (1.5)
Secondary (high) school 35 (49.3) 42 (31.8) 77 (37.9)
Certificate or diploma 24 (33.8) 58 (43.9) 82 (40.4)
University degree 9 (12.7) 29 (22.0) 38 (18.7)

Income
o$300/week 10 (14.1) 10 (7.6) 20 (9.9)
$300–$499/week 9 (12.7) 26 (19.7) 35 (17.2)
$500–$799/week 18 (25.4) 20 (15.2) 38 (18.7)
$800–$1,000/week 8 (11.3) 12 (9.1) 20 (9.9)
4$1,000/week 14 (19.7) 42 (31.8) 56 (27.6)

Work status
Retired 23 (32.4) 44 (33.3) 67 (33.0)
Not in paid employment (household duties, disability,
unemployed, student)

20 (28.2) 30 (22.7) 50 (24.6)

Employed (full-time, part-time, self-employed, casual) 27 (38.0) 56 (43.0) 83 (40.9)
Chronic diseases
0 or 1 chronic disease 50 (71.4) 98 (76.6) 148 (75.0)
≥2 chronic diseases 20 (28.6) 30 (23.4) 50 (25.0)

Types of chronic diseases, n (%) yes
Cardiovascular disease 16 (22.5) 18 (13.6) 34 (16.7)
Diabetes 17 (23.9) 27 (20.5) 44 (21.7)
Arthritis 22 (31.0) 25 (18.9) 47 (23.2)
Depression 16 (22.5) 32 (24.2) 48 (23.6)
Respiratory disease 5 (7.0) 5 (3.8) 10 (4.9)
Cancer 7 (9.9) 6 (4.5) 13 (6.4)

Waist circumference (cm), M (SD)
Males 119 (13) 116 (11) 117 (12)
Females 108 (15) 107 (15) 107 (15)

Weight (kg), M (SD)
Males 107 (22) 102 (16) 104 (19)
Females 85 (18) 90 (21) 88 (20)

BMI, M (SD)
Males 35 (7) 33 (5) 34 (6)
Females 33 (7) 34 (7) 33 (7)

Raw (unadjusted) pedometer-assessed daily step count,
M (SD)

4,395 (1,515) 4,339 (1,534) 4,359 (1,524)

Adjusted pedometer-assessed daily step count
(with imputation for other activities), M (SD)

4,415 (1,529) 4,433 (1,557) 4,427 (1,543)

aSome sums do not equal column total because of a small number of missing values.
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Figure 2. Individual change in step counts from baseline to
12 months.
F2F, face-to-face; ID, identification number; CTL, control.
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To the authors’ knowledge, no previous trials of
exercise referral programs have utilized objective assess-
ment of PA. However, the results of the current trial are
Table 2. Adjusted Step Counts at 12 Months: Group Differences
Category)

Sample used for sensitivity
and subgroup analyses

Sample size
Control/

intervention
Control,
M (SD)

Total sample
Adjusted step counts 40/76 4,736

(2,187)
After multiple imputation of
missing data

71/132 4,714
(2,426)

Accounting for potential EP
clustering

40/76 4,736
(2,187)

Per-protocol (completion of at
least 4/5 EP sessions)

40/67 4,736
(2,187)

Subgroup analyses
Gender
Males 11/19 4,726

(1,668)
Females 29/57 4,739

(2,381)
Age
o60 years 18/46 5,397

(1,578)
≥60 years 22/25 4,195

(2,488)
BMI
o25 5/5 5,275

(2,139)
25–29.9 8/13 5,198

(2,920)
≥30 24/52 4,361

(2,072)

Note: Boldface indicates statistical significance (po0.05).
EP, exercise physiologist.

] 2017
similar to those from previous Australian research
utilizing self-reported PA.38 There was no significant
difference between face-to-face and counseling delivered
predominantly by telephone, although contrary to
expectations the telephone group showed a trend to
better outcomes. This is important, as many patients in
rural or remote areas, or with family commitments, are
unable to travel to appointments; the convenience of
service delivery by phone could be an important enabling
factor. The Australian health funding model does not
currently recognize services delivered by telephone,
except for certain specialist consultations conducted by
videoconference. As the telephone group had an initial
face-to-face consultation, further research should com-
pare this approach with an entirely telephone-only
delivered strategy.
Similar to other studies,39 recruiting insufficiently

active primary care patients was challenging. The initial
geographic area had to be expanded, and it took 34
months to meet the recruitment target. Despite the delays
for the Whole Sample, and by Subgroups (Gender, Age, BMI

Intervention,
M (SD)

Between-group
difference (95% CI)

p-value
(p-interaction)

5,673 (2,809) 1,001.5
(244.1, 1,758.9)

0.0100

5,685 (2,834) 955.6 (95.9, 1,815.3) 0.0296

5,673 (2,809) 1,026.7
(116.3, 1,937.1)

0.0273

5,715 (2,899) 1,017.6 (230.6,
1,804.5)

0.0118

5,151 (3,536) 1,454.0 (–99.5,
3,007.4)

0.0654

5,847 (2,534) 833.7 (–55.6,
1,723.0)

0.0657 (0.55)

6,364 (2,603) 1,175.6 (256.6,
2,094.6)

0.0131

4,255 (2,693) 446.2 (–726.7,
1,619.2)

0.4471 (0.75)

7,890 (2,327) 2,597 (–1,320, 6,514) 0.13

6,384 (2,713) 1,789 (–196, 3,774) 0.074

5,118 (2,605) 559 (–384, 1,501) 0.24 (o0.001)
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in recruitment, the sample was broadly representative of
Australian primary care patients.40 Utilizing objective
assessment of PA to determine eligibility (o7,000 steps/
day) resulted in 30% of consenting patients being
excluded. This is similar to previous studies that utilized
self-report assessment of PA for eligibility.38 Retention
was acceptable (80%), and sensitivity analysis for missing
data showed the analysis was robust. Previous research
indicates that reasons for non-adherence includes “sick-
ness,” “pain,” “low motivation,” “no time,” and “eco-
nomic factors.”41 In contrast, in the current trial, the
intervention was delivered as intended; 75% of partic-
ipants attended all sessions and 84% attended at least
four prescribed AEP sessions.
Although there was a slight increased risk of falls and

injuries at 3 months between intervention and control
participants, there was no difference by 12 months. This
is similar to previous studies that include adults with
obesity or who are sedentary or both.42 This offers
reassurance to PCPs and AEPs prescribing unsupervised
PA programs to this target group.
AEP counseling was equally effective for both women

and men, but subgroup analyses indicated a significant
difference in intervention efficacy by age (o60 years)
and BMI category (healthy weight¼BMI o25). How-
ever, it is worth being cautious in the interpretation of
these data because of the relatively small subgroup sizes.
This result is similar to previous research where younger
patients (agedo50 years) were three times more likely to
report a higher motivation to increase PA than those
aged 470 years.43 Exploratory analyses of those who
were “successful” (i.e., increased by 2,000 steps/day)
showed that the intervention was more effective for those
who were socially advantaged (university education,
currently employed). Previous research has also shown
associations between high educational level and social
class, with high motivational readiness to change PA.43

The results suggest that AEPs may require additional
training to work with socially disadvantaged groups.

Limitations
Strengths of this trial include referral to AEPs for
individual coaching rather than to fitness centers for
group exercise classes, which is the usual model in the
United Kingdom. The Australian model of care allows
the prescribed PA program to be tailored to individual
needs, interests, preferences, and capabilities. Additional
strengths include the theoretical basis of the PA coach-
ing, and the objective assessment of PA. However, there
are several limitations that should be considered when
interpreting the findings. First, pedometers do not
capture all activities (e.g., swimming and cycling),
requiring self-report of non-captured activities; unsealed
pedometers may be subject to reactivity; do not allow
calculation of total PA; and in this study their use
resulted in substantial missing data (approximately
44%) at follow-up. Second, there was some dissatisfaction
among participants randomized to the telephone and
usual care groups, and this was reflected in the with-
drawal rate. Future trials may consider an attention-
control group rather than a usual care control. Third,
although the target sample size (79 per group) was not
reached, the main effect was still significant because of
the original sample size being designed to provide 90%
power for the observed treatment effect assuming a step
count SD similar to that observed. However, the current
trial was under-powered for subgroup analyses and to
determine the equivalence between face-to-face only and
counseling delivered predominantly by telephone.
Finally, PA behavior change counseling is only one
aspect of professional practice provided by AEPs. Future
studies are required to evaluate other aspects of practice
including provision of clinical exercise prescription for
those with existing chronic and complex medical con-
ditions and injuries.
CONCLUSIONS
Referral of insufficiently active primary care patients
(regardless of their chronic disease status) to expert PA
counseling resulted in small but important improve-
ments in activity that were maintained for 9 months after
intervention completion. Face-to-face only and counsel-
ing conducted predominantly via telephone were both
effective. This trial provides evidence to expand public
funding for expert PA counseling for patients other than
those with a chronic disease, and for delivery via
telephone as well as face-to-face consultations.
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