
© 2018 Johnson et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence 2018:12 2537–2543

Patient Preference and Adherence Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
2537

O r i g i n A l  r e s e A r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/PPA.S183938

Predictors of adherence to a physical activity 
counseling intervention delivered by exercise 
physiologists: secondary analysis of the 
newcOAch trial data

natalie A Johnson1–4

Ben ewald1–4

ronald c Plotnikoff3

Fiona g stacey1–4

Wendy J Brown5

Mark Jones1,4

elizabeth g holliday1,4

erica l James1–4

1school of Medicine and Public 
health, Faculty of health and 
Medicine, University of newcastle, 
callaghan, nsW, Australia; 2Priority 
research centre in health Behaviour, 
University of newcastle, nsW, 
Australia; 3Priority research centre 
in Physical Activity and nutrition, 
University of newcastle, nsW, 
Australia; 4hunter Medical research 
institute, new lambton heights, nsW, 
Australia; 5centre for research on 
exercise, Physical Activity and health, 
school of human Movement and 
nutrition sciences, The University of 
Queensland, Brisbane, QlD, Australia

Background: General practitioners (GPs) cite time as a barrier to physical activity counseling. 

An alternative for time-poor GPs in Australia is the referral of insufficiently active patients 

to exercise physiologists (EPs). As data on the predictors of adherence to physical activity 

counseling interventions are limited, this study aimed to identify the sociodemographic, medical, 

health, and psychological characteristics of insufficiently active primary care patients who 

adhered to a physical activity counseling intervention delivered by EPs.

Methods: This secondary analysis of data from the NewCOACH randomized trial used logistic 

regression to identify predictors of adherence, defined as patient participation in at least four 

of the five physical activity counseling sessions. EPs provided information about the number 

of sessions, while other potential predictors were obtained from the self-administered baseline 

questionnaire and medical summary sheets provided by the GPs.

Results: Of the 132 patients referred to an EP, 102 (77%) were adherent: 91 (69%) and 

eleven (8.3%) participated in all, or all but one, of the sessions, respectively. Of the remainder, 

seven (5.3%) patients participated in three sessions, seven (5.3%) participated in two sessions, 

five (3.8%) participated in one session, and eleven (8.3%) did not participate in any session. 

The odds of being adherent were 5.84 (95% CI 1.46–23.4, P#0.05) times higher among retired 

participants than in those who were not in paid employment. The odds of being adherent 1) 

increased as the positive outcome expectation score increased (OR 1.89, 95% CI 1.12–3.18, 

P#0.05) and 2) decreased as the duration (days) between referral and the initial counseling 

session increased (OR 0.95, 95% CI 0.92–0.98, P,0.01).

Conclusion: More than three quarters of the patients participated in all, or all but one, of the 

sessions. Being retired, positive outcome expectations, and having a shorter wait between referral 

and the initial appointment predicted adherence.

Keywords: insufficiently active, adherence, predictors, primary care, exercise physiologist, 

patients

Background
Increasing physical activity levels is a global health priority.1 Primary care-based 

physical activity promotion has been shown to increase self-reported physical activity 

over at least 12 months,2 but it is not well implemented: only 36.3% of adult Americans 

who received health care in 2012 reported being told to increase their physical activity 

or exercise,3 and only 9.2% of patients attending general practices in Australia recalled 

being advised to increase their physical activity.4
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General practitioners (GPs) commonly cite lack of time as 

a barrier to physical activity counseling.5,6 One alternative for 

time-poor GPs is the referral of insufficiently active patients to 

an exercise service. In the UK, for example, Exercise Referral 

Schemes have been used since the early 1990s and typically 

involve the referral of primary care patients to supervised 

group-based exercise in a gym or leisure center over a 12-week 

period (the duration varies from 8 weeks to 26 weeks).7 

A recent evaluation of one scheme, implemented in accordance 

with best practice recommendations developed by the National 

Institute for Health and Clinical Excellence,8 showed a positive 

effect on a range of health outcomes among the patients who 

completed the program.9 However, only 47% of patients 

completed the program, which is consistent with the results 

of a review showing the pooled level of adherence to Exercise 

Referral Schemes to be 43% (95% CI 32%–54%).10

In Australia, GPs can refer insufficiently active patients 

to accredited exercise physiologists (EPs).11 These are allied 

health professionals who specialize in exercise prescription 

for persons at risk of developing, or have existing, medical 

conditions and injuries.11–13 Their scope of practice includes 

the provision of “advice and support for lifestyle modification 

with a strong focus on achieving behavioral change”.13 

While we have recently demonstrated that physical activity 

counseling by EPs is effective, adherence to the counseling 

intervention was not universal.14 To our knowledge, there 

are no data regarding the predictors of patient adherence to 

physical activity counseling interventions following referral 

from the primary care setting. Accordingly, the aim of this 

study was to identify the sociodemographic, medical, health, 

and psychological characteristics of insufficiently active 

primary care patients who adhered to a physical activity 

counseling intervention delivered by EPs.

Methods
study design
This is a secondary analysis of data collected in a three-arm 

pragmatic randomized trial testing the effect of counseling by 

EPs on physical activity among insufficiently active primary 

care patients. As described elsewhere,15 203 insufficiently 

active (,7,000 steps/day) primary care patients were 

randomly allocated to 1) five face-to-face counseling ses-

sions with an EP, 2) one face-to-face counseling session 

followed by four telephone calls with an EP, or 3) a generic 

mailed physical activity brochure (usual care). The counsel-

ing was delivered by EPs who had undertaken 5 hours of 

study-specific training covering the importance of behavior 

change theory (specifically, Bandura’s Social Cognitive 

Theory) and on how to operationalize theoretical constructs 

that have been shown to promote physical activity among 

adults (self-efficacy, outcome expectations, social support, 

perceived physical environment, and goal setting)16,17 using 

a patient-centered approach. There was no attempt to stan-

dardize the intervention and its delivery across participants, 

EPs, or geographic location. Accordingly, the behavior 

change counseling was applied flexibly based on the EPs’ 

professional judgment of the participant’s motivational 

readiness to change, physical activity preferences, capability, 

and medical limitations if present. Counseling sessions were 

provided at no cost to participants. No other incentives were 

used to encourage participants to adhere to the counseling 

intervention or to increase their physical activity level. All 

participants provided written informed consent, and the 

study was conducted in accordance with the Declaration of 

Helsinki18 and approved by the University of Newcastle’s 

Human Research Ethics Committee (H-2011-0063).

Participants
The study participants were adult ($18 years) patients 

recruited from primary care clinics in Newcastle and Sydney, 

New South Wales, Australia from 2011 to 2014 who: 1) had 

regular access to a telephone, 2) could read and write in 

English and planned to live in the defined geographic recruit-

ment area for the following 12 months, 3) were not too frail 

or disabled to begin an unsupervised exercise program (com-

pleted the Timed Up and Go 3 meter test in ,20 seconds), 4) 

were deemed insufficiently active by 1 week of pedometry 

(achieved #7,000 steps per day on average), and 5) had been 

randomly allocated to receive physical activity counseling by 

an EP (trial participants randomly allocated to receive usual 

care were excluded from the present study).

Adherence
The number of counseling sessions each patient engaged 

in was recorded by the treating EP. Adherence was defined 

as participation in $80% of the available sessions (ie, at 

least four of the five sessions offered to patients), which is 

consistent with other research.19

Measures
The baseline questionnaire collected information on age, 

gender, marital status (married/de facto vs other), educa-

tion (up to secondary school, diploma/certificate, university 

degree), and employment status (any paid employment, no 

paid employment, retired). Depression, fatigue, and quality 

of life were measured using the Centre for Epidemiologic 

Studies Depression Scale,20 The Worst Fatigue – Numeric 

Rating Scale,21 and the Assessment of Quality of Life-8D 
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Utility Instrument,22 respectively. Psychological constructs 

derived from social cognitive theories,23,24 namely self-

efficacy, positive outcome expectations, negative outcome 

expectations, social support, perceived physical environment, 

attitudes, confidence to change behavior, and goals and inten-

tions, were assessed using scales developed and validated 

for this purpose as described elsewhere.15 Body mass index 

(BMI) was calculated from self-reported height and weight 

information collected in the baseline questionnaire. Waist 

circumference was self-measured using standardized instruc-

tions25 and a paper tape measure was provided by the research 

team. Information about the presence or absence of chronic 

health conditions (cardiovascular disease, diabetes, arthritis, 

depression, respiratory disease, and cancer) was obtained 

from the medical summary sheet provided by the primary 

care practice. Two experimental factors were also available 

for analysis: 1) intervention group (which intervention group 

the participant had been randomly allocated to, ie, face-to-

face counseling only [F2F] or telephone counseling after an 

initial face-to-face session [F2F+Tel]) and 2) group preference 

(which group the participant had expressed a preference for on 

the baseline questionnaire before they were randomized).

Analysis
Data were analyzed using R version 3.3 (R Core Team, 2016). 

Descriptive statistics were calculated for selected variables. 

Multiple imputations were performed to impute missing values 

using chained equations and used as the basis of the analyses. 

We ran ten multiple imputations and used Rubin’s method for 

pooling the results.26 First, we fitted univariate logistic regres-

sion models to estimate ORs and CIs for each potential predic-

tor. Next, we fitted four multivariate logistic regression models 

for the sociodemographic, medical and health, psychological, 

and experimental group variables respectively, including all 

variables with no model reduction. Finally, we fitted a multivari-

ate model using variables selected from all four groups on the 

basis of the strength of association between each predictor and 

response observed in the previously fitted models. Likelihood 

ratio tests were used to compare nested models with variables 

retained only if they were significant at the 0.05 level (globally 

for categorical variables). Linearity assumptions for continuous 

variables were assessed by plotting the empirical logits.

Results
Participants
The characteristics of the 132 patients (mean age 57, 72% 

female, with a mean step count of 4,339) who were randomly 

allocated to receive physical activity counseling from an EP 

are summarized in Table 1.

Adherence
Of the 132 patients who were referred to an EP, 102 (77%) 

were adherent: 91 (69%) and eleven (8.3%) participated 

in all, or all but one, of the sessions, respectively. Of the 

remainder, seven (5.3%) patients participated in three 

sessions, seven (5.3%) participated in two sessions, five 

(3.8%) participated in one session, and eleven (8.3%) did 

not participate in any session. The proportions classified as 

adherent did not differ statistically between the interven-

tion groups (81% in the F2F group vs 73% in the F2F+Tel 

group; P=0.31).

Predictors of adherence
Of the variables used in the analysis, 80% had less than 5% 

missing data and 16% had between 5% and 10% missing data. 

Table 1 characteristics of the participants at baseline (n=132)

Characteristics Mean ± SD or 
number (%)a

Age (years) 57±13
gender

Male 37 (28.0)
Female 95 (72.0)

BMi (kg/m2)
Males 33.4±4.9
Females 33.8±7.3

Marital status
Married/de facto 90 (68.2)
not married 40 (30.3)

education
Up to secondary school 43 (32.6)
Certificate or diploma 58 (43.9)
University degree 29 (22.0)

employment status
retired 44 (33.3)
no paid employment (household duties, 
disability, unemployed, student)

30 (22.7)

Any paid employment (full-time, part-time,  
self-employed, casual)

56 (42.4)

number of chronic diseases
#1 chronic disease 98 (74.2)
$2 chronic diseases 30 (22.7)

Type of chronic diseasesb

cardiovascular disease 18 (13.6)
Diabetes 27 (20.5)
Arthritis 25 (18.9)
Depression 32 (24.2)
respiratory disease 5 (3.8)
cancer 6 (4.5)

Pedometer-assessed daily step count 4,339±1,534
Adjusted pedometer-assessed daily step count 
(with imputation for “other activities”)

4,433±1,557

Notes: aThe total is not 132 (100%) for some variables due to missing data; bnumber 
(%) does not sum to 132 (100%) as some participants had none of these conditions, 
while others had more than one of them.
Abbreviations: BMi, body mass index; n, number of participants.
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The group preference variable had the most missing values 

(15%). Results of the univariate and multivariate logistic 

regression models using the pooled results from the multiple 

imputations are shown in Table 2. The results from both 

univariate and multivariate analyses were consistent with 

a complete case analysis on the original dataset. In the 

multivariate demographics model, there was no association 

between the odds of adherence and any of the nominated pre-

dictors, but the global P-value for the employment variable 

approached significance at the 0.05 level (P=0.062) and the 

retired group had increased odds of adherence relative to the 

group not in paid employment (OR 5.37, 95% CI 1.28–22.53, 

P,0.05) after controlling for other demographic variables. 

The retired group also showed a statistically significant 

difference relative to those in any paid employment group 

(OR 4.56, 95% CI 1.05–19.72, P,0.05). In the multivariate 

medical and health model, the odds of adherence decreased 

as the duration between referral and the initial counseling 

session increased (OR 0.95, 95% CI 0.92–0.98, P,0.01) 

after controlling for other medical and health variables. 

In the multivariate psychological model, the odds of adher-

ence increased as the positive outcome expectation score 

increased (OR 1.77, 95% CI 1.04–3.00, P,0.05) after 

controlling for other psychological variables. In the final 

combined model, the odds of adherence were higher among 

patients who were retired (OR 5.84, 95% CI 1.46–23.4, 

P,0.05) relative to those not in paid employment (employ-

ment was significant globally with P,0.05), but the retired 

group no longer showed a statistically significant difference 

relative to the any paid employment group (OR 2.43, 95% 

CI 0.75–7.86, P=0.138). The odds of adherence increased as 

the positive outcome expectation score increased (OR 1.89, 

95% CI 1.12–3.18, P,0.05) and decreased as the duration 

between referral and the initial counseling session increased 

(OR 0.95 per day, 95% CI 0.92–0.98, P,0.01). There was 

no association between adherence and intervention group, or 

adherence and group preference in any of the models.

Discussion
This secondary analysis of data collected in a three-arm 

pragmatic randomized trial, which tested the effect of 

counseling by EPs (either face-to-face or predominately via 

telephone) on physical activity among insufficiently active 

primary care patients, showed that more than three quarters 

(77%) of the referred patients participated in all, or all but 

one, of the counseling sessions offered to them. Only three 

factors predicted adherence: being retired (relative to not 

being in paid employment), having higher positive outcome 

expectations, and having a shorter wait between referral and 

the initial appointment.

The finding that the odds of adherence were higher 

among retired patients is consistent with the findings of a 

systematic review of retirees’ experiences of and views on 

physical activity which identified three motives for physical 

activity: expected benefits for health and well-being, continu-

ation of lifelong physical activity patterns, and the broader 

benefits of physical activity.27 Expected benefits for health 

and well-being included “stay[ing] ahead of the aging pro-

cess” and “liv[ing] as long as possible”, while the broader 

benefits included “a new personal challenge” (for men in 

particular) and “an opportunity for social interactions” (for 

women in particular).27 Accordingly, retired patients may be 

a particularly receptive group.

The finding that the odds of adherence to the physical 

activity counseling intervention delivered by EPs increased 

as the positive outcome expectations score increased is 

consistent with Social Cognitive Theory.28 It is also con-

sistent with the identification of outcome expectations 

(expect benefit) as a “definitely associated factor” in a recent 

review of the correlates of participation in physical activity 

among adults.29 Consequently, it may be prudent for GPs to 

emphasize the benefits of physical activity when referring 

patients, particularly those who are in the pre-contemplation 

and contemplation stages of the Transtheoretical (Stages of 

Change) Model,30 to an EP. Tools that could be used to facili-

tate a discussion on the benefits of physical activity include 

the evidence-based behavior-change “Benefits of Physical 

Activity” handout, which is freely available from the Alberta 

Centre for Active Living website,31 or the “Choose Health: 

Be Active” resource, which is freely available from the 

Australian Government Department of Health website.32

The finding that the odds of adherence decreased as the 

duration (days) between referral and the initial counseling 

session increased has been reported previously.10 Given that 

patients may have delayed the first visit because of holiday 

plans, illness, or some other unexpected event, it may be 

difficult to minimize the time between the referral and the 

initial counseling session. Nevertheless, it may be prudent 

for EPs to proactively contact patients to book appointments 

rather than wait for patients to contact them.

To our knowledge, this is the first study to identify 

predictors of adherence to a physical activity counseling 

intervention for insufficiently active primary care patients 

delivered by EPs. There are, however, several limitations. 

First, the study design precludes conclusions about causality. 

Second, measures were limited to those collected in the 
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Table 2 Predictors of adherence to a physical activity counseling intervention for insufficiently active primary care patients delivered 
by ePs (n=132)

Adherent  
($4 sessions) 

Not adherent  
(#3 sessions)

Unadjusted,  
OR (CI)

Modelsa,b from 
grouped covariates 
(sociodemographic, medical 
and health, psychological, 
and experimental group 
factors), OR (CI)

Combined  
modela, OR (CI)

Sociodemographic factors
Mean (sD) Mean (sD)

Age 57.2 (13.4) 57.2 (12.6) 1 (0.97, 1.04) 0.97 (0.93, 1.02) –
n (%) n (%)

gender
Female 73 (72) 22 (73) – –
Male 29 (28) 8 (27) 1.09 (0.43, 2.76) 1.14 (0.42, 3.09) –

Marital status
Married 71 (71) 19 (63) – –
not Married 29 (29) 11 (37) 0.72 (0.3, 1.71) 0.63 (0.24, 1.66) –

education 
school 34 (34) 9 (30) – –
Certificate 45 (45) 13 (43) 0.89 (0.34, 2.36) 1.08 (0.38, 3.13) –
University 21 (21) 8 (27) 0.68 (0.23, 2.06) 0.84 (0.25, 2.81) –

employment status
no paid employment 20 (20) 10 (33) – –
Any paid employment 42 (42) 14 (47) 1.46 (0.55, 3.89) 1.26 (0.44, 3.62) 2.24 (0.7, 7.21)
retired 38 (38) 6 (20) 3.14 (0.99, 9.98) 5.37 (1.28, 22.53)d 5.84 (1.46, 23.4)d

Medical and health factors
Mean (sD) Mean (sD)

Adjusted step count 4,466.0 (1,541.2) 4,388.3 (1,635.1) 1 (1, 1) 1 (1, 1) –
Days to initial session 18.5 (14.5) 28.7 (18) 0.95 (0.93, 0.98)e 0.95 (0.92, 0.98)e 0.95 (0.92, 0.98)e

Depression 12.8 (9.8) 16 (12.3) 0.98 (0.94, 1.01) 0.98 (0.93, 1.03) –
Fatigue score 4.2 (2.4) 5 (2.7) 0.87 (0.73, 1.03) 0.96 (0.77, 1.2) –

n (%) n (%)
BMi risk level

BMi #30 24 (25) 10 (34) – – –
BMi .30 73 (75) 19 (66) 1.43 (0.58, 3.5) 1.6 (0.59, 4.38) –

chronic diseasec

no 75 (75) 23 (82)
Yes 25 (25) 5 (18) 1.41 (0.48, 4.1) 1.79 (0.48, 6.7) –

Psychological factors
Mean (sD) Mean (sD)

goal setting 45.2 (30.3) 40 (30.2) 1.01 (0.99, 1.02) 1 (0.98, 1.02) –
Action plan 2.6 (1) 2.3 (1) 1.39 (0.92, 2.1) 1.32 (0.78, 2.22) –
Self-efficacy 2.5 (0.9) 2.4 (0.8) 1.11 (0.7, 1.76) 0.8 (0.41, 1.55) –
PosOe 4.2 (0.9) 3.7 (0.8) 1.71 (1.09, 2.69)d 1.77 (1.04, 3)d 1.89 (1.12, 3.18)d

negOe 3.6 (0.9) 3.6 (0.8) 1.07 (0.66, 1.74) 0.91 (0.52, 1.6) –
social support 2.8 (1.3) 2.6 (1.3) 1.09 (0.8, 1.5) 0.96 (0.66, 1.41) –
AQol-8D 74.7 (18) 81.5 (21.6) 0.98 (0.96, 1) 0.99 (0.96, 1.01) –
Experimental group factors
intervention group n (%) n (%)

F2F 55 (54) 13 (43) – –
F2F+Tel 47 (46) 17 (57) 0.65 (0.29, 1.5) 0.61 (0.26, 1.44) –

group preference
F2F 55 (62) 14 (64) – –
F2F+Tel 8 (9) 2 (9) 0.54 (0.1, 2.89) 0.49 (0.09, 2.61) –
Mailed 7 (8) 1 (5) 1.09 (0.14, 8.28) 1.13 (0.15, 8.73) –
none 19 (21) 5 (23) 0.85 (0.27, 2.68) 0.82 (0.26, 2.59) –

Notes: acomplete case analysis, all covariates included in model; bgroup model estimate for chronic disease term could not be estimated; cchronic disease indicates the 
presence of two or more comorbidities; percentages are of total non-missing values; dsignificant at P,0.05; esignificant at P,0.01.
Abbreviations: AQol-8D, Assessment of Quality of life-8D Utility instrument; BMi, body mass index; ePs, exercise physiologists; F2F, face-to-face counseling only; F2F+Tel, 
telephone counseling after an initial face-to-face session; n, number of participants; negOe, negative Outcome expectations; PosOe, Positive Outcome expectations.
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NewCOACH trial, some of which were self-reported rather 

than measured objectively (for example, BMI). Third, 

adherence may have been high because EPs were asked 

to initiate contact with patients to book appointments and 

the counseling sessions were provided free of charge to 

patients as part of the study. In addition, the response rate is 

unknown (because patients were informed about the study 

by GPs, practice nurses, receptionists, and via promotional 

materials located within the 50 primary care clinics involved 

in the recruitment process), but it is likely to have been 

low as recruitment was slower than expected. Although 

our small and relatively homogenous study sample (most 

participants were middle-aged, overweight/obese with one 

or more comorbidities) is unlikely to be representative of 

primary care patients in Australia in general, it is likely to 

be representative of the subgroup of patients that GPs will 

refer to an EP.

Conclusion
Physical activity counseling by EPs appears to be acceptable 

for insufficiently active primary care patients given that 

more than three quarters participated in all, or all but one, of 

the sessions offered to them. Being retired, positive outcome 

expectations, and having a shorter wait between referral and 

the initial appointment predicted adherence.
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