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a systematic review and meta-analysis
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INTRODUCTION

ABSTRACT
Background
Motivational Interviewing is a well-known, scientifically
tested method of counselling clients developed by Miller
and Rollnick and viewed as a useful intervention strategy
in the treatment of lifestyle problems and disease.

Aim
To evaluate the effectiveness of motivational
interviewing in different areas of disease and to identify
factors shaping outcomes.

Design of study
A systematic review and meta-analysis of randomised
controlled trials using motivational interviewing as the
intervention.

Method
After selection criteria a systematic literature search in
16 databases produced 72 randomised controlled trials
the first of which was published in 1991. A quality
assessment was made with a validated scale. A metaanalysis was performed as a generic inverse variance
meta-analysis.

Results
Meta-analysis showed a significant effect (95%
confidence interval) for motivational interviewing for
combined effect estimates for body mass index, total
blood cholesterol, systolic blood pressure, blood alcohol
concentration and standard ethanol content, while
combined effect estimates for cigarettes per day and for
HbA1c were not significant. Motivational interviewing
had a significant and clinically relevant effect in
approximately three out of four studies, with an equal
effect on physiological (72%) and psychological (75%)
diseases. Psychologists and physicians obtained an
effect in approximately 80% of the studies, while other
healthcare providers obtained an effect in 46% of the
studies. When using motivational interviewing in brief
encounters of 15 minutes, 64% of the studies showed
an effect. More than one encounter with the patient
ensures the effectiveness of motivational interviewing.

Conclusion
Motivational interviewing in a scientific setting
outperforms traditional advice giving in the treatment of
a broad range of behavioural problems and diseases.
Large-scale studies are now needed to prove that
motivational interviewing can be implemented into daily
clinical work in primary and secondary health care.
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The concept of motivational interviewing evolved
from the experience of treating alcoholism, and was
first described by Miller in 1983.1 This basic
experience was developed into a coherent theory,
and a detailed description of the clinical procedure
was provided by Miller and Rollnick,2 who defined
motivational interviewing as a ‘directive, clientcentred counselling style for eliciting behaviour
change by helping clients to explore and resolve
ambivalence’. Miller and Rollnick’s theory also draws
inspiration from Carl Rogers’ work on non-directive
counselling, described in 1953.3 The examination
and resolution of ambivalence is the central purpose
of non-directive counselling, and the counsellor is
intentionally directive in pursuing this goal.
Motivational interviewing is a particular way of
helping clients recognise and do something about
their current or potential problems. It is viewed as
being particularly useful for clients who are reluctant
to change or who are ambivalent about changing
their behaviour. The strategies of motivational
interviewing are more persuasive than coercive, more
supportive than argumentative, and the overall goal
is to increase the client’s intrinsic motivation so that
change arises from within rather than being imposed
from without.4 The spirit of motivational interviewing
is captured in the key points Box 1 (Supplementary
Box 1 is an extended version of this box).
Motivational interviewing is broadly applicable in the
management of diseases that to some extent are
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How this fits in

Motivational interviewing is a well known, scientifically tested method of
counselling clients and is viewed as a useful intervention strategy in the
treatment of lifestyle problems and disease. A systematic review and metaanalysis of randomised controlled trials shows that motivational interviewing in
a scientific setting outperforms traditional advice giving in the treatment of a
broad range of behavioural problems and diseases. Large-scale studies are
now needed to prove that it can be implemented into daily clinical work in
primary and secondary health care.

associated with behaviour.5-77 It has been used and
evaluated in relation to alcohol abuse, drug addiction,
smoking cessation, weight loss, adherence to
treatment and follow-up, increasing physical activity,
and in the treatment of asthma and diabetes.
Motivational interviewing has been used by various
healthcare providers, including, psychologists,
doctors, nurses and midwives. This aim of this review
is to provide an overview of the areas in which
motivational interviewing has been applied, to
evaluate its effectiveness as an intervention tool in
randomised controlled clinical trials and to identify
factors shaping outcomes in the areas reviewed.

METHOD
Search strategy
The following electronic libraries were searched
according to the Cochrane Collaboration’s search
strategy for randomised controlled trials for each
database: the Cochrane Central Register of

Box 1. Characteristics of the motivational interviewing.2
P ‘Motivational interviewing’ relies upon identifying and mobilising the

Controlled Trials on the Cochrane Library (issue 4,
2002); Medline (1966 to January 2004); EMBASE
(January 1974 to January 2004); and PsycINFO,
including PsychLIT (1967 to January 2004),
CancerLit (1966 to January 2004), ScienceDirect/ISI,
including SciSearch and Social SciSearch (1972 to
January 2004), Sociological Abstracts (1963 to
January 2004), Social Services Abstracts (1980 to
January 2004), Ebsco research databases (1980 to
January 2004), CSA/EconLit index (1969 to January
2004), CSA Biological Sciences (1982 to January
2004), Biological Abstracts (1969 to January 2004),
AIDS & Cancer Research Abstracts (1982 to January
2004), AskERIC (1966 to January 2004), BIOSIS
Previews (1969 to January 2004), ABI-INFORM (1971
to January 2004). The following search terms were
used for Medline and adapted for all of the other
databases: ‘motivational interviewing’, ‘motivational
behaviour’, ‘behaviour/motivational interviewing’,
‘behaviour change’, ‘motivational change’ and
‘behaviour change/motivational interviewing’. The
proceedings of conferences during 1997 to 2004 on
diabetes held by the American Diabetes Association,
Diabetes UK (formerly British Diabetic Association),
the European Association for the Study of Diabetes,
and the International Diabetes Federation were
searched under psychological, educational, or
behavioural headings for reports of any trials using
motivational interviewing. The reference lists of
included studies and reviews were searched for
additional studies. If an included trial did not
supply sufficient data needed for the metaanalysis, we tried to obtain data by approaching
the authors and at the same time asking for data
from unpublished trials. Figure 1 shows the
progress of randomised controlled trials through
the review.

client's intrinsic values and goals to stimulate behaviour change.
P Motivation to change is elicited from the client and not imposed from

without.
P Motivational interviewing is designed to elicit, clarify, and resolve

ambivalence and to perceive benefits and costs associated with it.
P Readiness to change is not a client trait, but a fluctuating product of

interpersonal interaction.
P Resistance and ‘denial’ is often a signal to modify motivational

strategies.
P Eliciting and reinforcing the client’s belief in ability to carry out and

succeed in achieving a specific goal is essential.
P The therapeutic relationship is a partnership with respect of client

autonomy.
P Motivational interviewing is both a set of techniques and counselling

style.
P Motivational interviewing is directive and client-centred counselling

understanding and eliciting behaviour change.
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Selection
Figure 2 shows a funnel plot (for more information
on funnel plots see reference 78). Randomised
controlled trials included in the review were those
using motivational interviewing as defined
according to Miller and Rollnick as an intervention,4
regardless of the context of client counselling.
Those randomised controlled trials in which there
was no or minimal description of the methods of
motivational interviewing and the modes of delivery
were excluded. Studies were only included where
traditional advice giving was used to help and
advise clients and served as a control. ‘Traditional
advice giving’ is used as an expression for a GPcentred approach: that is, the GP defines the
patients’ problem from a biomedical perspective
and does not include the patient perspective on
the matter, thus giving advice accordingly.
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Qualitative data synthesis
Quality assessment of each of the resulting 72
randomised controlled trials was carried out with a
validated scale79, 80 and individual components known
to affect estimates of intervention efficacy.81 The scale
consisted of three items pertaining to description of
randomisation, masking, dropouts and withdrawals in
the reporting of a randomised controlled trial, and
ranged from 0 to 5, with higher scores indicating
better reporting. The individual components assessed
the adequacy of reporting of randomisation,
allocation concealment and double blinding. Highquality trials scored a minimum of 2 out of 5.81

Validity assessment and data extraction
The abstracts of studies identified by electronic
searches were assessed by one author and
extracted onto a data extraction form. Confirmation
of outcome measures and clinically relevant goals
was assessed by all the authors. All studies were
examined to assess the clinical relevance of their
goals and outcome measures to client treatment; for
example, HbA1c as an outcome measure and the
study goal as a 1% reduction in HbA1c.
Supplementary Table 1 shows objective outcome
measures, together with assessment of clinical
relevance and statistically significant effects in the
studies. Furthermore, for a study to be classified as
showing an effect, the recorded effect had to be
statistically significant. When a study is classified as
demonstrating an effect, it therefore has both a
statistically significant effect and a clinically
relevant effect to client treatment.

Potentially relevant
studies based on keyword
search in 16 databases,
table 1 (n = 15516)
Non-RCT studies excluded
(n = 15174)
RCTs retrieved for more
detailed evaluation
(n = 342)
Studies excluded
due to overlap of
publications between
databases (n = 188)
Potentially appropriate RCTs
to be included in
the review (n = 154)
Studies excluded due to
intervention not being
based on Miller and
Rollnick2 (n = 88)
RCTs included in the
review (n = 72)

RCTs included in the
review with direct objective
measures (n = 42)

RCTs included in the review
with direct objective measures
and statistical data entering
the meta-analysis (n = 19)

Quantitative data synthesis
Statistical data analysis was conducted using SPSS
version 11.0 software. The information extracted
from the included trials was described and
summarised. The meta-analysis was carried out
using Excell 2003 and STATA version 8 software.
The meta-analysis conforms to the Cochrane
Reviewers’ Handbook.78 The meta-analysis was
performed as a generic inverse variance metaanalysis, in which we assumed homogeneity
between study estimates. The assumption of
homogeneity is based on the confidence intervals
for the study estimates having large overlaps, which
indicates homogeneity. 78 The meta-analysis
calculates combined estimates of effect with
standard error and 95% confidence intervals. The
meta-analysis is based on the randomised
controlled trials that included objective measures
and submitted statistical data.

Study characteristics
The variables extracted for analysis are shown in Box 2.
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RCT = randomised controlled trial

RESULTS
Trial flow
Details of the systematic review of randomised
controlled trials are shown in Figure 1.

Figure 1. Flowchart of
progress of randomised
controlled trials through
the review.

Quantitative data synthesis
A systematic literature search produced 72
randomised controlled studies assessing the
effectiveness of motivational interviewing in client
counselling, the first published in 1991. A summary
of the results is shown in Table 1. Publication bias is
non-significant (Figure 2).78
The meta-analysis shows a significant effect (95%
CI) of motivational interviewing for combined effect
estimates for body mass index, total blood
cholesterol, systolic blood pressure, blood alcohol
concentration and standard ethanol content (as
opposed to concentration), while combined effect
estimates for cigarettes per day and for HbA1c are
307
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non-significant (Table 2 [Supplementary Table 2 is an
extended version of this table]).

Qualitative data synthesis
Quality assessment was made with a validated scale
ranging from 0 to 5 and high-quality trials scored a
minimum of 2 out of a maximum possible score of 5.
Out of 72 randomised controlled trials, 50 were
assessed at 3 points, 21 at 2 points and one at 1 point.

Study characteristics

Figure 2. Funnel plot of
randomised controlled trials
using motivational
interviewing as intervention.

An effect of motivational interviewing was
demonstrated in 74% (53/72) of the randomised
controlled trials. None of the publications reported
any adverse effects of motivational interviewing, nor
did they explicitly aim to report this. No studies
showed motivational interviewing to be harmful or to
have any kind of adverse effects. A total of 94%
(68/72) of the randomised controlled trials used
individual interviews. Of the remaining four studies,
three used group therapy and one study used a
telephone interview, but these showed no effect. The
median duration in all the studies of an individual
counselling encounter was estimated to be
60 minutes (range = 10–120 minutes). Among the
studies using encounters of 60 minutes, 81% (26/32)
showed an effect. Out of 11 studies using less than
20 minutes per encounter 64% (7/11) showed an
effect. The likelihood of an effect rose with the

number of encounters. Therefore, an effect was
demonstrated in 40% (10/25) of studies with one
counselling session, but 87% (13/15) of studies with
more than five encounters. The studies had an
estimated median follow-up period of 12 months
(range 2 months to 4 years). A prolonged follow-up
period increased the percentage of studies showing
an effect. Therefore, 36% (4/11) of studies with a 3month follow-up period ascertained an effect
compared with 81% (26/32) of studies allowing a 12month or longer follow-up period.
Healthcare providers who acted as counsellors
included: psychologists (55% [42/76]); medical
doctors (30% [23/76]); and others such as nurses,
midwives and dieticians (15% [1/76]. Medical
doctors obtained an effect from motivational
interviewing in 83% (19/23) of the studies, while
psychologists obtained an effect in 79% (33/42) of
the studies. Other healthcare providers obtained an
effect in 46% (5/11) of the studies.
Intervention targeted alcohol abuse, psychiatric
diagnoses, and different aspects of addiction in 47 out
of the 72 studies, and motivational interviewing
outperformed traditional advice giving in 75% (35/47)
of these studies. Motivational interviewing targeted

Box 2. Variables extracted for analysis.
Characteristics of the intervention
P Ways of delivery (general practice, outpatient

clinic, home and telephone)
1000

P Duration of intervention (time used in one

counsellor–client encounter)
P Number of intervention encounters

(counselling encounter)

800

P Practising counsellor (psychologist, doctor,

Sample size (n)

nurse or midwife)
Design of study (study group and follow-up)
600

P Number of participants
P Follow-up period
P Inclusion criteria (population and selection)

400

Area of intervention
P Adherence to treatment of diseases
P Adherence to life style changes

200

Outcome measures
P Direct indicators (health outcome; for
0
-2

-1

0

1

Log (Effect-estimate)

2

3

example, blood glucose, blood cholesterol;
utilisation of healthcare services; for example,
length of hospital stay)
P Indirect indicators (subjective report,

self-assessment, questionnaires)
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physiological problems, such as weight loss, lowering
of lipid levels, increasing physical activity, diabetes,
asthma and smoking cessation in 25 of 72 studies and
had an effect in 72% (18/25) of them. Smoking
cessation studies alone reported an effect in 67%
(8/12) of the studies, whereas studies involving the
treatment of diabetes, asthma, and weight-related
problems reported an effect in 77% (10/13). All studies
used indirect measures; for example, questionnaires.
Forty-six per cent (33/72) also used direct effect
measures: health outcome, direct/indirect indicators
and utilisation of healthcare services. An effect of
motivational interviewing was obtained in 75% of the
studies elicited in terms of direct measures (33/44) and
in 74% of the studies elicited in terms of indirect
outcome measures (53/72).

Table 1. Study data (n = 72).
Effect
Ways of delivery and duration of encounter in minutes (n = 70)a

Yes

No

Individual interview, 10–20
Individual interview, 30–45
Individual interview, 60
Individual interview, 60–120
Group interviewb
Telephone interviewb

7
12
26
4
3
0

4
5
6
2
0
1

Number of encounters (n = 71)c

Yes

No

10
12
5
8
3
13

15
0
1
2
0
2

Yes

No

33
19
5

9
4
6

Yes

No

4
8
10
16
5
5

11
3
3
3
3
0

Yes

No

25
8
53

8
3
19

Yes

No

2
8
8
23
12

1
4
2
5
7

1
2
3
4
5
>5
Counsellor profession (n = 76)d

DISCUSSION
Summary of main findings
This review documents that motivational interviewing
in a scientific setting effectively helps clients change
their behaviour and that it outperforms traditional
advice giving in approximately 80% of the studies.
No studies have reported motivational interviewing to
be harmful or to have any kind of adverse effect;
however, no study did explicitly aim to report this.
The meta-analysis shows significant effects of
motivational interviewing for combined effect
estimates of body mass index, total blood cholesterol,
systolic blood pressure, blood alcohol concentration
and standard ethanol content (Table 2). In particular,
the magnitude of the decrease of body mass index,
systolic blood pressure, blood alcohol concentration
and standard ethanol content is of clinical relevance
and implies that motivational interviewing can and
should be used. The significant decrease for the
combined effect estimate of total blood cholesterol is
of less clinical importance. However, viewing an effect
as clinically important or not, it is imperative to keep in
mind that motivational interviewing is based on
making the patients themselves aware of the potential
for change in behaviour resulting in improved health
parameters, which means that small changes may
also be of interest if they mark the beginning of a
changing process for the patient. The nature of
changes in the patient is almost always related to both
adherence to prescribed medication and to the type of
changes the patient makes in their lifestyle. However,
the effect of motivational interviewing in some
problem areas; for example, weight loss and smoking
cessation, is primarily brought about through a change
in personal habits, whereas the effect on asthma
primarily comes from adherence to prescribed
medication. This meta-analysis provides evidence of
the significant effect of motivational interviewing on
many different areas of intervention.
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Psychologist
Doctor
Other health care provider (nurse, midwife, dietician)
Intervention period in months (n = 71)e
<3
3–5
6–11
12
12–24
>24
Measuring method (n = 116)f
Direct biological/clinical measures (e.g. HbA1c)
Direct utilisation of healthcare services (e.g. number of encounters)
Indirect measures (e.g. questionnaire)
Area of intervention (n = 72)
Diabetes/asthma
Smoking cessation
Weight-loss/physical activity
Alcohol abuse
Psychiatrics/addiction

a
Two studies only described the intervention as an individual interview without describing an
accurate length of the interview. bThe length of the group and telephone interviews was not
described in the articles. cOne study only described the intervention as an individual interview
without describing the number of counselling encounters. dFive studies involved encounters
with several counsellors of different educational background, which is why the total number
exceeds the total number of studies. eStudy did not describe the follow-up period. fIn some
studies both direct and indirect measures were used, which is why the total number exceeds
the total number of studies.

The review has shown that motivational
interviewing can be effective even in brief encounters
of only 15 minutes and that more than one encounter
with a patient increases the likelihood of
effect.5,6,14,16,36,37,41,42,45
This review sheds new light on the assumption that
the effectiveness of motivational interviewing depends
upon the counsellor’s profession. The effect was not
related to the counsellor’s educational background as
medical doctor or psychologist. Therefore, there was
no statistically significant difference in the percentage
of studies obtaining an effect from motivational
interviewing, whether it was performed by
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Table 2. Meta-analysis, the motivational interviewing effect.

afterwards. However, in view of the fact that a vast
majority (33/42) of the randomised controlled trials
with objective measures concluded that there was a
significant effect of motivational interviewing, we
believe a potential selection bias to be non-significant
and the results of the meta-analysis to be valid.

n

Combined
effect estimate

P-value (95% CI)

1140

0.72

0.0001 (0.33 to 1.11)

HbA1c (%GHb)

243

0.43

0.155 (-0.16 to 1.01)

Total blood cholesterol (mmol/l)

1358

0.27

0.0001 (0.20 to 0.34)

Implications for future research

Systolic blood pressure (mmHg)

316

4.22

0.038 (0.23 to 8.99)

Number of cigarettes/day

190

1.32

0.099 (-0.25 to 2.88)

psychologists, psychiatrists, physicians or GPs. Use
of motivational interviewing probably depends on
other aspects such as duration and number of
client–counsellor encounters. However, it would be
reasonable to speculate that aspects such as training
and experience of motivational interviewing methods
and client–counsellor relationships also influence the
effectiveness, even if this cannot be shown in this
review. Five studies involved other health workers as
counsellors; for example, nurses, midwives and
dieticians, and another six studies partly involved
other health workers in the counselling encounter.
Only five of these 11 studies found motivational
interviewing to be effective.8,9,13,14,19,22,24,30,57,65,67 This may
to some extent be explained by the design of these
studies, as most of them reported on the effect of only
one encounter, they had follow-up periods shorter
than 3 months, and they began with difficult subjects
such as HIV-positive drug misusers who were making
changes to their lifestyle.

This review underscores the crucial importance of
the motivational interviewing setting and study
design for obtaining an effect. A follow-up period
shorter than 3 months increases the risk of
counselling failure, probably due to lack of
intervention.13,19,20,24,26,32,60
Another important aspect was the use of indirect
measures versus direct measures. This review
showed that an effect of motivational interviewing
can be demonstrated by indirect measures such as
questionnaires, but also by direct objective measures
such as blood pressure, blood glucose, weight and
length of hospital stay. When it is possible to
measure effect by epidemiological as well as clinical
direct measures and to capture effect by clinical
endpoints, this should be done to ensure the
reliability of the results. The optimal design would
match the specificity and reliability of direct
measures with the in-depth qualitative perspective of
for
example,
using
indirect
measures;
questionnaires. Furthermore, in the optimal design it
is imperative that an effort is made in future studies
to describe precisely how motivational interviewing
education is performed and how to use the methods
in client counselling, allowing us all to learn more
about how to increase and maximise its effect.

Strength and limitations of this study

Implications for clinical practice

Publication bias is a well-known problem. However, a
funnel plot (Figure 2) of all the studies within the
research area of motivational interviewing indicates
publication bias to be non-significant. Furthermore, a
methodological quality rating79–81 shows that, except
for one study, all the randomised controlled trials in
this review have a high methodological quality. All
studies in the meta-analysis demonstrate a positive
effect or tendency, although not all studies show a
significant effect of motivational interviewing.
However, the meta-analysis was only performed on
the 19 studies (out of 42) that stated objective
measures and statistical data needed for the metaanalysis in the article or delivered these data
afterwards on request. Of the remaining 23 studies,
17 concluded that there was a significant effect of
motivational interviewing and 6 showed a nonsignificant effect (Supplementary Table 1). These
remaining studies did not deliver the statistical data
needed for meta-analysis either in the article or

This review shows that motivational interviewing has
been used in the treatment of various lifestyle
problems and diseases, psychological as well as
physiological. The review shows that approximately
75% of the studies do obtain an effect, regardless of
whether the problems are psychological or
physiological, which is supported by the metaanalysis. We can therefore argue that motivational
interviewing is not limited in any way to counselling
of a small group of selected clients, but can be used
in the treatment of a broader area of diseases that to
some extent are influenced by behaviour. When
viewed in combination with the fact that there are no
apparent harmful effects or adverse effects of
motivational interviewing, it suggests that this is a
method with an important potential effect, from
which patients very well may benefit.
The review and meta-analysis leads to the
conclusion that motivational interviewing in a
scientific setting outperforms traditional advice giving

Effect measure
Body mass index

Blood alcohol content (mg%)

278

72.92

0.0001 (46.80 to 99.04)

Standard ethanol content (units)

648

14.64

0.0001 (13.73 to 15.55)
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in the treatment of a broad range of behavioural
problems and diseases. However, evaluation of exact
methods of motivational interviewing in a clinical
setting is lacking. We now need large-scale studies of
randomised controlled trials and qualitative studies
on how to implement the methods of motivational
interviewing to prove that it can be implemented into
daily clinical work for healthcare providers and yield
effects for the benefit of patients.
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