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Motivational interviewing to 
increase physical activity in people 
with chronic health conditions: a 
systematic review and meta-analysis

Paul D O’Halloran1, Felicity Blackstock1, Nora 
Shields1,2, Anne Holland1,3, Ross Iles4, Mike Kingsley1, 
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and Nicholas F Taylor1,7

Abstract
Objective: A systematic review and meta-analysis of randomized controlled trials to determine if 
motivational interviewing leads to increased physical activity, cardiorespiratory fitness or functional 
exercise capacity in people with chronic health conditions.
Data sources: Seven electronic databases (MEDLINE, PsychINFO, EMBASE, AMED, CINHAL, 
SPORTDiscus and the Cochrane Central Register of Controlled trials) were searched from inception 
until January 2014.
Trial selection: Two reviewers independently examined publications for inclusion. Trials were included 
if participants were adults (>18 years), had a chronic health condition, used motivational interviewing as 
the intervention and examined physical activity, cardiorespiratory fitness or functional exercise capacity.
Data extraction: Two reviewers independently extracted data. Risk of bias within trials was assessed 
using the Physiotherapy Evidence Database Scale.
Data synthesis: Meta-analyses were conducted with standardized mean differences and 95% confidence 
intervals (CIs) were calculated. The Grades of Recommendation, Assessment, Development and Evaluation 
approach was used to evaluate the quality of the evidence.
Results: Eleven publications (of ten trials) were included. There was moderate level evidence that 
motivational interviewing had a small effect in increasing physical activity levels in people with chronic 
health conditions relative to comparison groups (standardized mean differences = 0.19, 95% CI 0.06 to 
0.32, p = 0.004). Sensitivity analysis based on trials that confirmed treatment fidelity produced a larger 
effect. No conclusive evidence was observed for cardiorespiratory fitness or functional exercise capacity.
Conclusion: The addition of motivational interviewing to usual care may lead to modest improvements 
in physical activity for people with chronic health conditions.
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Introduction

The majority of people with chronic health condi-
tions are not sufficiently active and their poor 
activity levels correlate with increased morbidity, 
mortality and disease burden.1 Efficacious methods 
that help people with a range of health conditions 
increase their physical activity are required. 
Physical activity is defined as bodily movement 
produced by skeletal muscle,2 which for the pur-
pose of this review was considered to be daily 
activities and/or purposeful routine exercise at 
intensities designed to illicit physiological change. 
One promising approach that may lead to improved 
physical activity levels is motivational interview-
ing, which can be defined as a person-centred 
directive counselling style used to address individ-
ual ambivalence about behaviour change through 
placing the emphasis on clients producing their 
own argument for change.3 Motivational inter-
viewing has been shown to be an effective method 
of producing health-related behaviour change for 
people who are overweight or obese, or with sub-
stance abuse issues.4–7

Consistent with the overall increase in pub-
lished motivational interviewing trials over the last 
20 years,3 there has been a recent increase in pub-
lished trials examining the use of motivational 
interviewing to increase physical activity. Physical 
activity has been examined to varying extents 
within more general reviews of motivational inter-
viewing efficacy; however the effect of motiva-
tional interviewing on physical activity remains 
unclear.

One systematic review has examined the effect 
of motivational interviewing on physical activity,8 
however the review was related to adaptations of 
motivational interviewing, included only four trials 
and was conducted 10 years ago and, therefore, 
may not have synthesized the latest evidence. A 
further two reviews have examined physical activ-
ity, but did not perform a meta-analysis and were 
based on poor quality data.9,10 The final four sys-
tematic reviews combined physical activity with 
other outcomes, such as diet, weight loss and 
healthy behaviours and, therefore, did not examine 
the impact of motivational interviewing on 

physical activity in isolation.4–6,11 No systematic 
review has focused specifically on the effect of 
motivational interviewing on physical activity and/
or cardiorespiratory fitness and exercise capacity 
for people with chronic health conditions.

Given the increased use of motivational inter-
viewing as a behaviour change technique, clini-
cians and researchers would benefit from a 
systematic review that focuses on identifying the 
benefits associated with the use of motivational 
interviewing to increase physical activity for peo-
ple with chronic health conditions. Specifically, 
such a review has the potential to provide an evi-
dence base to inform future interventions aimed at 
increasing physical activity for these populations.

The primary aim of the current review was to 
examine the effectiveness of motivational inter-
viewing for increasing physical activity for people 
with a chronic health condition. A secondary aim 
was to examine the effectiveness of motivational 
interviewing for increasing cardiorespiratory fit-
ness and exercise capacity in these populations.

Methods

This systematic review was conducted in accord-
ance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
statement.12 The review was registered with 
PROSPERO (international prospective register of 
systematic reviews: registration number 
CRD42013003770) prior to the commencement of 
the search.

Search strategy

Seven electronic databases (MEDLINE, PsychINFO, 
EMBASE, AMED, CINHAL, SPORTDiscus and 
the Cochrane Central Register of Controlled trials) 
were searched for relevant trials from inception 
until January 2014. Search terms were mapped to 
subject headings as keywords or MeSH terms when 
possible. The search terms within the major con-
structs (motivational interviewing and physical 
activity/exercise capacity/cardiorespiratory fitness) 
were combined with the OR operator. Following 
this, motivational interviewing was combined with 
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physical activity or exercise capacity or cardiores-
piratory fitness using the AND operator. Appendix 
1 (available online) details the search strategy 
implemented for the Medline database. Reference 
lists of selected trials were also examined to iden-
tify other relevant publications.

All titles and abstracts were screened for eligi-
bility by two reviewers independently. A trial was 
discarded if the abstract indicated that the trial 
clearly did not meet inclusion criteria. The remain-
ing full texts were then reviewed independently by 
each reviewer and any discrepancies were resolved 
by discussion. Authors were contacted to seek clar-
ification as required.

Eligibility criteria

Included trials were required to meet the following 
criteria.

Population. People 18 or over with a chronic health 
condition. Chronic health condition was defined as 
a long-term condition with pathophysiological 
changes or a mental health condition you would 
expect to be managed by a medical practitioner or 
allied health professional.

Intervention. Relies on the three core characteris-
tics of motivational interviewing3 delivered indi-
vidually with personal contact (i.e. phone or in 
person). Thus the intervention needed to involve:

(a) a clear focus on changing behaviour (i.e. phys-
ical activity);

(b) use of empathic (reflective) listening in a col-
laborative relationship to understand the per-
son’s perspective about changing their 
behaviour; and

(c) emphasis on evoking the person’s motivation 
for change (i.e. person producing their own 
arguments for change).

Trial design. Randomized control trial or controlled 
trial. Only trials that could isolate the unique con-
tribution of motivational interviewing (i.e. sepa-
rately from other elements of a treatment package) 
were included.

Outcomes. To be included trials must have meas-
ured one of the following outcomes:

(a) Physical activity – measured over a minimum 
of 24 hours by accelerometer, pedometer, 
questionnaire or self-report data as long as 
duration and intensity of activity data could be 
derived from the measure.

(b) Cardiorespiratory fitness – measures of cardiores-
piratory fitness (e.g. maximum oxygen uptake 
(VO2 max) or peak oxygen uptake (VO2 peak)).

(c) Functional exercise capacity – measured using 
a field test that is valid and reliable for the spe-
cific population being measured. For example, 
distance covered on a timed walking test, dis-
tance or time for a shuttle walking test.

Publication type. Published in full text following a 
peer reviewed process to gather the highest quality 
evidence available.

Risk of bias in individual trials

The internal validity of all included trials was eval-
uated independently by two reviewers with the 
Physiotherapy Evidence Database (PEDro) scale. 
The validity of the PEDro scale for assessing the 
quality of clinical trials has been supported by 
Rasch analysis.13 In line with guidelines,14 indica-
tors of internal validity were scored on 10 of these 
criteria (described later in Table 3, available 
online). These scores were then summed and scores 
were used to assign a quality rating: low (0–4); 
moderate (5–7); or high (8–10).15

Data extraction and synthesis of results

Data were extracted independently by two review-
ers using a standardized checklist. Discrepancies 
were resolved by discussion and, if required, con-
sultation with a third reviewer. Extraction data 
included details on: participants details; health con-
dition and setting; intervention characteristics 
including measurement and verification of treat-
ment fidelity; comparison group(s) details; assess-
ment times; physical activity, cardiorespiratory 
fitness and exercise capacity measurements; results.
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Intervention effects, postintervention and at fol-
low-up, were calculated for each trial for physical 
activity, cardiorespiratory fitness and exercise 
capacity. Standardized mean differences (SMD) 
with 95% confidence intervals (CIs) were calcu-
lated using Review Manager 5.2,16 as the mean dif-
ference divided by the pooled standard deviation. 
Meta-analyses were conducted using a random 
effects model on clinically homogenous data, to 
provide an estimate of the overall effect of motiva-
tional interviewing on physical activity, exercise 
capacity and cardiorespiratory fitness variables. In 
line with recommendations, I2 was used to assess 
statistical heterogeneity across trials.17,18 According 
to Cohen19 a SMD of 0.2 is considered small, 0.5 is 
moderate and 0.8 or more is large.

Consistent with recommendations,20 if intention 
to treat analysis using imputed values was reported 
in a trial, these data were used. If more than one 
measure of physical activity was reported, the 
measure that best reflected total activity was 
selected for the analysis. For example, where a 
self-report measure provided data on walking 
activity, moderate intensity activity and overall 
activity for a seven-day period, the measure of 
overall activity was used for analysis. In trials 
where only medians were reported, these values 
were treated as means and the interquartile ranges 
were used to estimate the standard deviations 
according to the formula: standard deviation = 
interquartile range/1.35. Where mean and standard 
deviation were not provided within the article, the 
authors were contacted in an attempt to obtain 
these data for the pooled meta-analysis. Change 
score data were converted into final values prior to 
entry into the pooled analysis. Where change 
scores only were provided, final value means were 
calculated using change score means and baseline 
data. Baseline intervention and control standard 
deviations were used to estimate final value stand-
ard deviations.

Sub-group analyses were conducted to deter-
mine the effect of motivational interviewing for 
clinically homogenous groups of people with 
chronic health conditions. In line with recommen-
dations21 trials that confirmed motivational inter-
viewing treatment fidelity (i.e. standards of 

competency met using valid and reliable meas-
ures) were analysed separately in a sensitivity 
analysis.

Grading of the quality of evidence

The Grades of Recommendation, Assessment, 
Development and Evaluation (GRADE) approach 
was adopted to grade the quality of evidence for 
each outcome to emerge from the review. 22–24 In 
line with this approach, five factors were examined 
to determine the quality rating level of the body of 
evidence (i.e. if downgrading of the evidence was 
required).

1. Limitations in design and implementation: 
Evidence was downgraded if the average 
PEDro scores of trials included in a meta- 
analysis was less than 4.15

2. Indirectness of evidence: Downgrading of evi-
dence pertaining to the effectiveness of moti-
vational interviewing occurred if this evidence 
was deemed to be compromised by factors 
such as: (a) indirect comparisons between 
motivational interviewing and the relevant 
comparison group; (b) specific qualities of the 
intervention made it very difficult to general-
ize outside of this setting (e.g. the dose and 
fidelity of the motivational interviewing could 
not be determined in the majority of studies); 
or (c) the nature of the comparison group (i.e. 
it has been demonstrated to be less effective 
than usual care).

3. Unexplained heterogeneity: An I2 value of 
50% has been described as a moderate level of 
statistical heterogeneity, therefore 50% was 
used as a cut-off to determine if downgrading 
was required. 25

4. Imprecision of results (wide CIs): The quality 
of evidence was downgraded if CIs were too 
wide. Evidence was downgraded if the CI for 
the SMD was equal to or greater than 0.8 (a 
large effect according to Cohen26)

5. High probability of publication bias: Selective 
reporting of trials was determined using a fun-
nel plot, subject to there being a sufficient 
number of trials (at least n = 10).20
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Results

Figure 1 summarizes the initial identification of tri-
als. The level of agreement across reviewers was 
good (Kappa = 0.79. 95% CI 0.71 to 0.87) and the 
search resulted in 11 publications, comprising 10 
separate trials selected for final review. To facili-
tate the final selection process, the corresponding 
authors of five articles were contacted for clarifica-
tion of the intervention and/or measurement of out-
comes. Three of these authors responded, which 
led to the inclusion of data from two trials. 27,28

Trial characteristics

All ten trials were randomized control trials (Table 1). 
Seven of the trials recruited middle-aged adults 
who were overweight or obese, or had a diagnosed 
cardiovascular condition; two trials included par-
ticipants with multiple sclerosis; 29,30 and one trial 
included participants with Fibromyalgia.31 Sample 
sizes varied from 19 to 334, with five of the ten 
trials having sample sizes larger than 100 (Table 1). 
In eight trials, physical activity was the primary 
outcome, with six trials using questionnaires, 27,28, 
30,32–34 one a combination of questionnaire and 
accelerometer31 and one a physical activity log35 to 
record participants’ duration and intensity of activ-
ity over a seven-day period. In only two trials were 
an objective measurement of physical activity 
included (i.e. an accelerometer or pedometer).28,31 
Three trials included measures of cardiorespiratory 
fitness,29,35,36 and two trials examined functional 
exercise capacity.29,31

There was variation in the intervention (Table 
2, available online). Motivational interviewing 
was delivered as the primary intervention in six  
trials27–30,33,34 and as an addition to a weight loss 
programme,32,35, supervised exercise 31 or educa-
tional materials 36 in four trials. There was varia-
tion in the specific behaviours targeted by the 
motivational interviewing. Physical activity was 
the sole targeted behaviour in three trials.28,30,31 In 
four trials physical activity was one of several 
health behaviours (e.g. diet) targeted,27,32,34,35 and 
in two trials participants had the choice between 
focusing on physical activity or some other health 
behaviour.29,33

Motivational interviewing was most frequently 
delivered by a combination of face-to-face and tel-
ephone.27–30,32,33 Two trials relied exclusively on 
face-to-face delivery34,35 and a further two by tele-
phone alone.31,36 The number of sessions offered to 
participants ranged from 1 to 11, and the duration 
of the interventions ranged from 3 to 18 months 
(Table 2, available online). There was variation in 
the dose of motivational interviewing received by 
participants. Participants in eight trials completed 
three or more sessions, however, in two trials par-
ticipants received, on average, an hour or less of 
motivational interviewing during the intervention 
period.33,36 As well, there was variation in who 
delivered the motivational interviewing, the 
amount of training that was completed and the 
number of trials that assessed treatment fidelity 
(Table 2, available online).

Eight trials reported measuring treatment fidel-
ity.27,28,30–33,35,37 Three trials27,30,31 confirmed treat-
ment fidelity using valid and reliable measures of 
the motivational interviewing intervention (Table 2, 
available online). In one of these trials, compe-
tency was based on demonstrated training profi-
ciency. 27

Risk of bias

Nine trials were rated as being of moderate quality 
and one was rated as high quality29 (Table 3, avail-
able online). Seven trials did not report having 
85% or more of participants completing at least 
one outcome measure, with three trials meeting the 
benchmark.29,31,36

Outcome findings

Results are reported according to the three out-
comes considered in this review: physical activity, 
cardiorespiratory fitness and exercise capacity 
(Table 4).

Physical activity. Data from eight moderate quality 
trials 27,28,30–35 were pooled for meta-analysis. There 
was moderate level evidence that motivational inter-
viewing increased physical activity levels for people 
with health conditions with a small but significant 
effect observed immediately following the 
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intervention (SMD = 0.19, 95% CI 0.06 to 0.32, p = 
0.004, l2 = 0%) (Figure 2). The potential moderat-
ing effect of dose of motivational interviewing 

(MI) treatment could not be calculated given the 
lack of specific data pertaining to both the duration 
of sessions received and adherence (Table 2, 

2651 poten�ally relevant trials iden�fied

1046 duplicates removed

Cita�ons iden�fied and screened (n=1605)

Papers retrieved for detailed assessment 
(n-56)

Addi�onal relevant trials 
iden�fied through hand 
searching of literature (n=0)

Papers for full data extrac�on (n=11)

1549 Exclusions

� Cita�ons excluded on the basis of �tle 
and abstract

45 Exclusions

� 3 excluded because group rather than 
individual MI

� 7 excluded because study design did not 
meet criteria – e.g. pre-post test

� 14 excluded because independent 
effects of MI could not be determined

� 8 excluded because interven�on was not 
MI

� 4 excluded because popula�on did not 
have a health condi�on in line with 
criteria

� 3 excluded because it was not a health 
condi�on and the independent effects 
of MI could not be determined

� 3 excluded because outcome measures 
– e.g. physical ac�vity, fitness and/or 
exercise capacity measure did not meet 
criteria

� 2 excluded because design of the study 
did not meet the criteria and the 
independent effects of MI could not be 
determined

� 1 excluded because not MI and outcome 
measure was not appropriate

Figure 1. Process for identification of the included trials.
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available online), however there was a tendency for 
the effect to be larger when the level of participation 
in the MI intervention was higher.27,30,35

Two trials of moderate quality31,37 examined 
follow-up physical activity data for the interven-
tion and comparison groups. One trial31 reported 
no difference between the motivational inter-
view and educational control group for people 
with fibromyalgia at either three months (SMD = 
–0.20, 95% CI –0.47 to 0.06, p = 0.13) or six 
months (SMD = –0.11, 95% CI –0.38 to 0.15, p 
= 0.40) following completion of the interven-
tion. Another37 reported no difference between 
the motivational interview and usual care groups 
for people with excess weight, hypertension or 
hypercholesterolemia at 12 months postinterven-
tion (SMD = –0.03, 95% CI –0.31 to 0.24,  
p = 0.81).

In a meta-analysis of the three trials where treat-
ment fidelity was confirmed,27,30,31 the pooled 
effect of motivational interviewing on physical 
activity was 0.30 (95% CI 0.10 to 0.50, p = 0.003, 
l2 = 0%) (Figure 3).

Subgroup analysis. There was variation in the health 
conditions of participants across the eight trials that 
examined physical activity.

Four trials examined physical activity following 
motivational interviewing for people who were 
overweight, obese or those who had hypertension 
or hypercholesterolemia.27,32,33,35 A small non-sig-
nificant SMD of 0.14 (95% CI –0.06 to 0.33, p = 
0.18, l2 = 8%) was observed in the meta-analysis 
(Figure 4).

Data from two moderate quality trials examin-
ing motivational interviewing for people with car-
diovascular conditions28,34 were pooled. This 
meta-analysis resulted in a small non-significant 
SMD of 0.22 (95% CI –0.15 to 0.59, p = 0.25, l2 = 
0%) (Figure 5).

One moderate quality trial examined the effect 
of motivational interviewing on physical activity in 
participants with multiple sclerosis who also had 
major depression or dysthymia.30 Analysis of 
postintervention seven-day physical activity data 
(kcal/kg/week) revealed significantly greater lev-
els of physical activity for participants in the 
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motivational interviewing group with a SMD of 
0.43 (95% CI 0.01 to 0.84, p = 0.04). A further 
moderate quality trial examined the effect of physi-
cal activity in persons with fibromyalgia.31 Analysis 
of seven-day accelerometer data revealed a small 
non-significant SMD of 0.24 (95% CI –0.03 to 
0.50, p = 0.08).

Cardiorespiratory fitness. One high quality29 and 
two moderate quality trials35,36 examined the effect 
of motivational interviewing on cardiorespiratory 
fitness. Very low level evidence indicated no effect 
of intervention with a SMD of –0.07 (95% CI 
–0.56 to 0.43, p = 0.79, l2 = 52%) (Figure 6).

Functional exercise capacity. One high quality trial 
29 and one moderate quality trial31 examined the 
effect of motivational interviewing on exercise 
capacity . No significant differences between the 
groups were observed with the meta-analysis 
(SMD 0.13, 95% CI –0.08 to 0.34, p = 0.22, l2 = 0%) 
(Figure 7). Bombardier et al.29 also analysed the 
data of 88 participants who chose physical activity 

as the target behaviour of the motivational inter-
viewing prior to randomization. When only data 
from these participants were analysed, there was a 
significant positive effect of motivational inter-
viewing with a SMD of 0.56 (95% CI 0.14 to 0.99, 
p = 0.01). 

Discussion

The results of a meta-analysis of eight randomized 
controlled trials provided moderate quality evi-
dence that motivational interviewing may have a 
small positive effect on self-reported physical 
activity in people with chronic health conditions. 
Consistent with previous reviews,6,8 there was a 
tendency for the effect to be larger when the level 
of participation in the MI intervention was higher. 
27,30,35 There was no evidence that mode of delivery 
of the intervention impacted on the size of the 
effect. Subgroup analysis revealed small to moder-
ate positive effects for people who were overweight, 
obese or who had hypertension or hypercholester-
olemia,27,32,33,35 cardiovascular conditions28,34 or 

Figure 2. Forest plot of comparison physical activity all conditions.

Figure 3. Forest plot of comparison physical activity all conditions sensitivity analysis for treatment fidelity.
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multiple sclerosis.30 Even small increases in physi-
cal activity levels for people with chronic health 
conditions can lead to a significant impact on dis-
ease burden.38

There were several possible explanations why 
motivational interviewing produced a modest post-
treatment effect size. This might be an accurate 
reflection of the efficacy of the treatment. The pre-
sent results were consistent with the small effect 
size produced in a previous large meta-analysis 
that examined the effect of motivational interview-
ing on behaviour change.6 In the one systematic 
review that demonstrated a large effect of motiva-
tional interviewing, diet and physical activity were 

reported collectively and thus the impact on physi-
cal activity alone was not examined.5

Another explanation is the variation in treat-
ment fidelity across trials.21 Variation in the quality 
of the delivered treatment can have a major impact 
on outcomes in systematic reviews and is a major 
source of clinical heterogeneity.21 The majority of 
trials examining physical activity did not confirm 
treatment fidelity (Table 2, available online), 
thereby raising concerns that participants were not 
actually receiving motivational interviewing as it is 
intended to be delivered.3 Notwithstanding that 
analyses were based on just three trials27,30,31 the 
SMD for the effect of motivational interviewing 

Figure 5. Forest plot of comparison physical activity cardiovascular conditions.

Figure 6. Forest plot of comparison cardiorespiratory fitness.

Figure 4. Forest plot of comparison physical activity obesity.
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increased (from 0.19 to 0.30) when trials that did 
not confirm fidelity were excluded from the analy-
sis. This is consistent with results from a previous 
meta-analysis of motivational interviewing and 
weight loss, which demonstrated that the SMD 
increased from a small effect in trials not measur-
ing fidelity to a medium to large effect in trials that 
did.4

A further important dimension of treatment 
fidelity relates to the treatment dose (focus, number, 
frequency and length contact).39 The dose of moti-
vational interviewing received varied considerably 
across included trials and could not be determined 
with any precision in the majority of trials. As well, 
the majority of included trials the intervention 
targeted multiple health behaviours, with just three 
trials focusing exclusively on physical activity 
(Table 2, available online). The effect of motiva-
tional interviewing may be larger when a single out-
come is targeted, as demonstrated by the results of 
the systematic review by Armstrong et al.4

The effect of motivational interviewing on cardi-
orespiratory fitness and functional exercise capacity 
could not be determined. Results of a pooled analy-
ses revealed motivational interviewing had no effect 
on cardiorespiratory fitness or functional exercise 
capacity. However, given high unexplained hetero-
geneity, large CIs, and uncertainty regarding treat-
ment dose/fidelity, these analyses were downgraded 
to low and moderate, respectively. One potential 
explanation for this inconclusive finding is that the 
observed increases in physical activity may not have 
been sufficient to lead to an increase in cardiorespi-
ratory fitness or functional exercise capacity.

The evidence from this review provides some 
support for the inclusion of motivational interview-
ing for the purposes of increasing physical activity 

for people with chronic health conditions. Although 
the demonstrated effect was modest, there are sev-
eral potential advantages to using motivational 
interviewing. Meta-analytic reviews have demon-
strated that motivational interviewing typically 
requires less contact hours of treatment relative to 
other behaviour change strategies6,40 and it can be 
effectively delivered by most health professionals 
with sufficient training.6 Another advantage is that, 
given the person-centred nature of the intervention, 
it has relatively high levels of acceptability among 
patients.41 It is also likely that stronger treatment 
effects will be produced if the intervention is deliv-
ered as it was intended (i.e. treatment fidelity is 
high). As well, even relatively small increases in 
physical activity can have health benefits with 
respect to increased life expectancy and cancer 
risk.38

A strength of this review is the meta-analysis 
of motivational interviewing for physical activity 
was based on eight trials with a low risk of bias. 
In addition, the review was conducted in accord-
ance with PRISMA guidelines, quality was 
assessed using GRADE with results being down-
graded as appropriate, and treatment fidelity was 
considered, further strengthening confidence in 
the findings.

There were several potential limitations in our 
analysis. One potential limitation was that the 
number of included trials was restricted by the 
use of relatively stringent criteria designed to 
assess the independent effects of motivational 
interviewing. A second potential limitation is that 
included outcomes related to physical activity 
were confined to self-report measures in six out 
of eight trials. Trials comparing objective meas-
ures, such as accelerometers, with self-report 

Figure 7. Forest plot of comparison functional exercise capacity.
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data have suggested that levels of activity can be 
overestimated by self-report measures.42,43 Just 
two included trials included an objective measure 
of physical activity (accelerometer or pedome-
ter), and although improvement was reported in 
favour of the motivational interviewing group, 
the size of the effect was smaller in both trials 
relative to the self-report data,28,31 A further 
potential limitation relates to the potential impact 
of combining data from participants with diverse 
health conditions. However l2 was low for the 
pooled analysis based on physical activity and 
the subgroup analysis revealed similar sized 
effects across the health conditions. Further 
research would benefit from confirming motiva-
tional interviewing treatment fidelity, measuring 
physical activity with objective measures (i.e. 
accelerometers) and ascertaining the impact of 
treatment dose.

Motivational interviewing leads to modest 
improvements in physical activity in people with 
health conditions. Given that with sufficient train-
ing motivational interviewing can be delivered 
effectively by most health professionals, there may 
be some benefit to incorporating this treatment into 
clinical practice. However, a stronger recommen-
dation regarding the use of this treatment cannot be 
made until maintenance of this effect for physical 
activity has been demonstrated in trials with strong 
treatment fidelity.

Clinical messages

•• Motivational interviewing can lead to 
modest improvements in physical activ-
ity in people with chronic health condi-
tions and there may be benefit in 
incorporating it into clinical practice.

•• The effects of motivational interviewing 
may be greater if the clinician adheres to 
the core components of motivational 
interviewing.

Contributors

All listed authors made a substantial and meaningful 
contribution to the study and manuscript.

Conflict of interest

The author declares that there is no conflict of interest.

Funding

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit 
sectors.

References
 1. WHO. Global health risks: mortality and burden of dis-

ease attributable to selected major risks. Geneva: WHO 
Press, 2009.

 2. Caspersen CJ, Powell KE and Christenson GM. Physical 
activity, exercise, and physical fitness: definitions and 
distinctions for health-related research. Public Health Rep 
1985; 100: 126–131.

 3. Miller W and Rollnick S. Motivational interviewing: 
Helping people change. 3rd ed. New York: The Guilford 
Press, 2013.

 4. Armstrong MJ, Mottershead TA, Ronksley PE, et al. 
Motivational interviewing to improve weight loss in over-
weight and/or obese patients: a systematic review and 
meta-analysis of randomized controlled trials. Obes Rev 
2011; 12: 709–723.

 5. Hettema J, Steele J and Miller WR. Motivational inter-
viewing. Ann Rev Clin Psychol 2005; 1: 91–111.

 6. Lundahl BW, Kunz C, Brownell C, et al. A meta-analysis 
of motivational interviewing: twenty-five years of empiri-
cal studies. Res Soc Work 2010; 20(2): 137–160.

 7. Smedslund G, Berg RC, Hammerstrom KT, et al. 
Motivational interviewing for substance abuse. Cochrane 
Database Syst Rev 5 2011.

 8. Burke BL, Arkowitz H and Menchola M. The efficacy of 
motivational interviewing: a meta-analysis of controlled 
clinical trials. J Consult Clin Psychol 2003; 71(5): 843–
861.

 9. Dunn C, Deroo L and Rivara FP. The use of brief inter-
ventions adapted from motivational interviewing across 
behavioral domains: a systematic review. Addiction 2001; 
96: 1725–1742.

 10. Knight KM, McGowan L, Dickens C, et al. A system-
atic review of motivational interviewing in physical 
health care settings. Br J Health Psychol 2006; 11(2): 
319–332. 

 11. Rubak S, Sandbæk A, Lauritzen T, et al. Motivational 
interviewing: a systematic review and meta-analysis. Br J 
Gen Pract 2005; 55(513): 305–312.

 12. Moher D, Liberati A, Tetzlaff J, et al. Preferred report-
ing items for systematic reviews and meta-analyses: the 
PRISMA statement. Ann Intern Med 2009; 151(4): 264–
269.

 13. de Morton NA. The PEDro scale is a valid measure of the 
methodological quality of clinical trials: a demographic 
study. Aust J Physiother 2009; 55: 129–133.

 at PENNSYLVANIA STATE UNIV on September 12, 2016cre.sagepub.comDownloaded from 

http://cre.sagepub.com/


O’Halloran et al. 1171

 14. Maher CG, Sherrington C, Herbert RD, et al. Reliability 
of the PEDro scale for rating quality of randomized con-
trolled trials. Phys Ther 2003; 83(8): 713–721.

 15. Bania T, Dodd KJ and Taylor N. Habitual physical activ-
ity can be increased in people with cerebral palsy: a sys-
tematic review. Clin Rehabil 2011; 25: 303–315.

 16. Collaboration TC. Review Manager (RevMan) [Computer 
program]. 5.2 ed. Copenhagen: The Nordic Cochrane 
Centre, 2013.

 17. Higgins JPT and Thompson SG. Quantifying heterogene-
ity in a meta-analysis. Stat Med 2002; 21: 1539–1558.

 18. Thorlund K, Imberger G, Johnston BC, et al. Evolution 
of heterogeneity (I2) estimates and their 95% confidence 
intervals in large meta-analyses. PLoS One 2012; 7(7): 
e39471: 1–8.

 19. Cohen J. Statistical power analysis for the behavioral sci-
ences. 2nd ed. New Jersey: Lawrence Erlbaum Associates, 
Inc., 1988.

 20. Higgins JPT and Green S. Cochrane Handbook for 
Systematic Reviews of Interventions: The Cochrane 
Collaboration, 2011. Available from: www.cochrane-
handbook.org.

 21. Herbert RD and Bo K. Analysis of quality of interventions 
in systematic reviews. Br Med J 2005; 331: 507–509.

 22. Oxman AD and GRADE Working Group. Grading quality 
of evidence and strength of recommendations. Br Med J 
2004; 328: 1490–1494.

 23. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerg-
ing consensus on rating quality of evidence and strength of 
recommendations. Br Med J 2008; 336: 924–926.

 24. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: what 
is “quality of evidence” and why is it important to clini-
cians? Br Med J 2008; 336: 995–998.

 25. Higgins JPT, Thompson SG, Deeks JJ, et al. Measuring 
inconsistency in meta-analyses. Br Med J 2003; 327: 557–
560.

 26. Cohen J. A power primer. Psychol Bull 1992; 112: 155–
159.

 27. Greaves C, Middlebrooke A, O’Loughlin L, et al. 
Motivational interviewing for modifying diabetes risk: 
a randomised controlled trial. Br J Gen Pract 2008; 
58(553): 535–540.

 28. Reid RD, Morrin LI, Higginson LA, et al. Motivational 
counselling for physical activity in patients with coronary 
artery disease not participating in cardiac rehabilitation. 
Eur J Prevent Cardio 2011; 19(2): 161–166.

 29. Bombardier CH, Cunniffe M, Wadhwani R, et al. The 
efficacy of telephone counseling for health promotion in 
people with multiple sclerosis: a randomized controlled 
trial. Arch Phys Med Rehabil 2008; 89: 1849–1856.

 30. Bombardier CH, Ehde DM, Gibbons LE, et al. Telephone-
based physical activity counseling for major depression 

in people with multiple sclerosis. J Consult Clin Psychol 
2013; 81(1): 89–99.

 31. Ang DC, Kaleth AS, Bigatti S, et al. Research to encour-
age exercise for fibromyalgia (REEF). Use of motivational 
interviewing, outcomes from a randomized-controlled 
trial. Clin J Pain 2013; 29: 296–304.

 32. Befort CA, Nollen N, Ellerbeck EF, et al. Motivational 
interviewing fails to improve outcomes of a behavioral 
weight loss program for obese African American women: 
a pilot randomized trial. J Behav Med 2008; 31: 367–377.

 33. Hardcastle S, Taylor A, Bailey M, et al. A randomised 
controlled trial on the effectiveness of a primary health 
care based counselling intervention on physical activity, 
diet and CHD risk factors. Patient Educ Couns 2008; 70: 
31–39.

 34. Quirk F, Dickinson C, Baune B, et al. Pilot trial of moti-
vational interviewing in patients with peripheral artery 
disease. Int Angiol 2012; 31: 468–473.

 35. Carels RA, Darby L, Cacciapaglia HM, et al. Using moti-
vational interviewing as a supplement to obesity treat-
ment: a stepped-care approach. Health Psychol 2007; 
26(3): 369–374.

 36. Kreman R, Yates BC, Agrawal S, et al. The effects of 
motivational interviewing on physiological outcomes. 
Appl Nurs Res 2006; 19: 167–170.

 37. Hardcastle S, Taylor AH, Bailey MP, et al. Effectiveness 
of a motivational interviewing intervention on weight 
loss, physical activity and cardiovascular disease risk fac-
tors: a randomised controlled trial with a 12-month post-
intervention follow-up. Int J Behav Nutr Phys Act 2013; 
10(40): 1–16.

 38. Wen CP, Wai JP, Tsai MK, et al. Minimum amount of 
physical activity for reduced mortality and extended life 
expectancy: a prospective cohort study. The Lancet 2011; 
378(9798): 1244–1253.

 39. Bellg AJ, Borrelli B, Resnick B, et al. Enhancing treat-
ment fidelity in health behavior change studies: best prac-
tices and recommendations from the NIH behavior change 
consortium. Health Psychol 2004; 23(5): 443–451.

 40. Lundahl B and Burke BL. The effectiveness and appli-
cability of motivational interviewing: a practice-friendly 
review of four meta-analyses. J Clin Psychol 2009; 
65(11): 1232–1245.

 41. Martins RK and McNeil DW. Review of motivational 
interviewing in promoting health behaviors. Clin Psychol 
Rev 2009; 29: 283–293.

 42. Hagstromer M, Oja P and Sjostrom M. Physical activity 
and inactivity in an adult population assessed by acceler-
ometry. Med Sci Sports Exerc 2007; 39: 1502–1508.

 43. Troiano RP, Berrigan D, Dodd KW, et al. Physical activ-
ity in the United States measured by accelerometer. Med 
Sci Sports Exerc 2008; 40(1): 181–188.

 at PENNSYLVANIA STATE UNIV on September 12, 2016cre.sagepub.comDownloaded from 

http://cre.sagepub.com/

