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ABSTRACT
INTRODUCTION: Increasing physical activity has been associated with reduced risk of mortality and of cardiovascular disease (CVD). The
proportion of people doing no physical activity in a week varies between countries, but can reach nearly 25% in Europe and the Americas.
METHODS AND OUTCOMES: We conducted a systematic review and aimed to answer the following clinical questions: Does counselling
people to increase physical activity lead to increased physical activity in healthy people without existing CVD? What are the health benefits
of increasing physical activity in relation to cardiovascular outcomes in healthy people without existing CVD? We searched: Medline, Embase,
The Cochrane Library, and other important databases up to September 2008 (Clinical Evidence reviews are updated periodically; please
check our website for the most up-to-date version of this review). We included harms alerts from relevant organisations such as the US
Food and Drug Administration (FDA) and the UK Medicines and Healthcare products Regulatory Agency (MHRA). RESULTS: We found
21 systematic reviews, RCTs, or observational studies that met our inclusion criteria. We performed a GRADE evaluation of the quality of
evidence for interventions. CONCLUSIONS: In this systematic review, we present information relating to the effectiveness and safety of
the following interventions: counselling people to increase physical activity, and to perform higher-intensity exercise programmes.

QUESTIONS

Does counselling people to increase physical activity lead to increased physical activity in healthy people without
existing CVD? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

What are the health benefits of increasing physical activity in relation to cardiovascular outcomes in healthy people
without existing CVD? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

INTERVENTIONS

INCREASING LEVELS OF PHYSICAL ACTIVITY

 Likely to be beneficial

Counselling people to increase physical activity versus
no advice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Counselling people to perform higher- versus lower-in-
tensity exercise programmes . . . . . . . . . . . . . . . . . 13

REDUCING CVD

 Unknown effectiveness

Counselling people to increase physical activity versus
no advice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Counselling people to perform higher- versus lower-in-
tensity exercise programmes . . . . . . . . . . . . . . . . . 18

Covered elsewhere in Clinical Evidence

Primary prevention of CVD: diet and weight loss

Primary prevention of CVD: treating dyslipidaemia

Primary prevention: hypertension

Diabetes: prevention of cardiovascular events

Stroke prevention

Angina (chronic stable)

Secondary prevention of ischaemic cardiac events

Key points

• Increasing physical activity has been associated with reduced risk of mortality and CVD.

The proportion of people doing no physical activity in a week varies between countries, but can reach nearly 25%
in Europe and the Americas.

• In this review, we have looked at healthy people older than 18 years who have no evidence of existing CVD.

• Counselling people to increase physical activity may increase people's activity levels over 3–12 months, particularly
if accompanied by written materials and telephone follow-up.

• However, the nature of the counselling interventions varied widely among RCTs, and results varied by the exact
counselling intervention employed.

Counselling people to do higher-intensity exercise may increase activity levels more than counselling people to
do lower-intensity exercise.

People counselled to perform a higher-intensity exercise programme were also found to adhere to it better than
those given a more moderate-intensity programme.

• We don't know whether counselling people to increase physical activity compared with no counselling reduces
CVD, or whether counselling people to do higher-intensity exercise compared with counselling them to perform
lower-intensity exercise reduces CVD, as we found insufficient evidence.

DEFINITION There are no internationally agreed definitions of physical activity. It has been defined as "any
bodily movement produced by contraction of skeletal muscle that substantially increases energy
expenditure". [1]  Activities include formal exercise programmes as well as walking, hiking, gardening,
sport, and dance. The common element is that these activities result in substantial energy expen-
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diture, although the intensity and duration can vary considerably. Exercise is considered a subcat-
egory of physical activity and may be defined as planned, structured, and repetitive bodily move-
ments performed to improve or maintain one or more components of physical fitness. [1]  Level of
physical activity is important in the causes of many chronic diseases. Individual change in behaviour
has the potential to decrease the burden of chronic disease, particularly CVD. This review focuses
on the evidence that specific interventions may lead to increases in physical activity, and that these
changes may prevent CVD. The relationship between physical activity and physical fitness is
complex. There is consensus that increasing levels of both activity and fitness may reduce CVD.
However, it is unclear whether activity or fitness is more important for health. [2] There are many
types of physical fitness — cardiovascular fitness, muscular strength, muscular endurance, flexibil-
ity, coordination, speed, and power. The most common descriptor of physical fitness is cardiovas-
cular fitness, which is usually determined using either prediction or direct measurement of maximum
oxygen uptake. It is important to note that moderate-intensity physical activity may not necessarily
lead to an increase in physical fitness (as defined by maximum oxygen uptake), but studies suggest
that there will still be benefits from such activity in terms of lowering disease risk.We have therefore,
in this review, assessed outcomes of both increases in intensity, frequency, and duration of physical
activity, and increases in physical fitness. Primary prevention in this context is the long-term man-
agement of people at increased risk of CVD, but with no evidence of overt ischaemic CVD. We
have only included studies in adults aged over 18 years who are free-living and healthy, and ex-
cluded studies if more than 10% of participants had a reported diagnosis such as obesity, diabetes,
or hypertension. Prevention of cerebrovascular events is discussed in detail elsewhere in Clinical
Evidence (see review on stroke prevention). In this review, we have included interventions involving
counselling or advising people to increase physical activity however given (e.g., from a physician,
exercise therapist, whether administered directly, by telephone, or through media [e.g., videos,
television programmes]), but have excluded interventions where counselling did not form the major
part of the intervention, involved intensive monitoring, or where incentives to change behaviour
were a major focus of the intervention.

INCIDENCE/
PREVALENCE

For general health benefits, it is recommended in government guidelines that adults achieve a
minimum of 30 minutes a day of at least moderate-intensity aerobic (endurance) physical activity
on 5 or more days of the week, or vigorous-intensity aerobic physical activity for a minimum of 20
minutes on 3 days each week. [3] [4] [5]  Combinations of moderate- and vigorous-intensity activity
can be performed to meet this recommendation.The recommended levels of activity can be achieved
either by doing all the daily activity in one session, or through several shorter bouts of 10 minutes
or more. The activity can be lifestyle activity, or structured exercise or sport, or a combination of
these. [3] [4] [5]  In addition, all adults are advised to perform activities that maintain or increase
muscular strength and endurance for a minimum of 2 days each week. [4] [5]  Activity levels in
England are low. About 60% of men and 70% of women report less than 30 minutes of moderate-
intensity physical activity a day on at least 5 days per week. [6]  Levels of physical activity in the
UK fall just below the EU average. In a survey of 15 EU countries, the percentage of adults reporting
no moderate physical activity (e.g., "carrying light loads, cycling at a normal pace, doubles tennis")
ranged from 8% to 53%. [7]  International comparisons of physical activity/inactivity are difficult,
because there are no internationally agreed definitions. Some data are available from the WHO,
however, and these indicate that the prevalence of complete inactivity ("doing no or very little
physical activity at work, home, for transport or in discretionary [leisure] time") is: 11% to 12% in
Africa; 20% to 23% in the Americas; 18% to 19% in the Eastern Mediterranean; 17% to 24% in
Europe; 15% to 17% in South East Asia; and 16% to 17% in the Western Pacific region. [8]

AETIOLOGY/
RISK FACTORS

Low levels of physical activity and lack of physical fitness are strong risk factors for CHD. [3] [9]

Both confer an increased risk similar to that associated with smoking, hypertension, and high blood
cholesterol.The most frequently cited reasons for inactivity in the general population are increased
urbanisation and mechanisation. Most occupations now involve little physical activity, while television
viewing and computer use compete with more active pursuits in leisure time. Greater use of cars
along with an increase in the use of labour-saving devices has also reduced the need for physical
activity. There has been a decline in walking and cycling as modes of transport — a 2001 survey
in the UK reported that the number of miles travelled by each person a year on foot and on bicycle
declined by about a quarter between 1975–1976 and 1999–2001 (see figure 1, p 22 ). [10]  One
proposed reason for the decline in walking is increased fears over personal safety. Barriers to
physical activity include physical barriers such as an injury, emotional barriers such as embarrass-
ment, motivational barriers such as a perceived lack of energy, time barriers, and availability barriers
such as lack of facilities. [11] [12]

PROGNOSIS Increases in physical activity may lower the risk of CVD by exerting favourable changes on CVD
risk factors (lowering blood pressure, triglyceride concentrations, and blood cholesterol concentra-
tions, and raising high-density lipoprotein cholesterol concentrations) and by exerting direct effects
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on the heart (reduced heart rate, increased stroke volume) and on blood vessels (improved en-
dothelial function, which increases the ability of blood vessels to vasodilate and enhance blood
supply when necessary). [9]  In the Harvard Alumni Health study (10,269 men aged 45–84 years),
men who reported changing their lifestyles after baseline to include moderately vigorous activity
(4 METs or more) had a 23% lower risk of all-cause mortality at follow-up after about 20 years
compared with men who continued not to engage in such activity (RR 0.77, 95% CI 0.58 to 0.96;
P <0.02). [13] The main cause of death was CVD. In the Aerobics Centre Longitudinal Study (9777
men aged 20–82 years), men classified as unfit on their first examination but fit on their second
(mean of 4.9 years between examinations) had a 52% lower risk of CVD mortality during follow-up
(RR 0.48, 95% CI 0.31 to 0.74) than men classified as unfit on both examinations. [14]  Fitness was
assessed by a treadmill test, and the 20% of people with lowest treadmill times were classed as
"unfit". The Nurses' Health Study (72,488 female nurses aged 40–65 years) assessed physical
activity using a questionnaire. [15]  It found that women reporting higher levels of energy expenditure
had lower rates of coronary events over 6 years. Women who walked the equivalent of 3 hours or
more a week at a brisk pace (5 km an hour [3 miles an hour] or more) had significantly lower rates
of coronary events compared with women who walked infrequently (RR 0.65, 95% CI 0.47 to 0.91).
[15]  Similar results were found in the Women's Health Initiative prospective cohort study of 73,743
postmenopausal women. [16]

AIMS OF
INTERVENTION

To increase intensity, frequency, and duration of physical activity; to increase physical fitness; and
to reduce the risk of CVD, with minimal adverse effects.

OUTCOMES Increasing physical activity/exercise: Increase in intensity, frequency, and duration of physical
activity. Can be self-reported — for example, by using self-report questionnaires such as the Be-
havioral Risk Factor Surveillance System (BRFSS) in the USA, and the International Physical Ac-
tivity Questionnaire (IPAQ), or by recording number of steps a day using a pedometer or movement
counts using an accelerometer. Rate of CVD: Incidence of fatal and non-fatal cardiovascular events.
Cardiovascular risk factors: Changes in individual risk factors: weight, BMI, blood pressure, and
maximum oxygen uptake.

METHODS Clinical Evidence search and appraisal September 2008. The following databases were used to
identify studies for this systematic review: Medline 1966 to September 2008, Embase 1980 to
September 2008, and The Cochrane Database of Systematic Reviews and Cochrane Central
Register of Controlled Clinical Trials 2008, Issue 3 (1966 to date of issue). An additional search
was carried out of the NHS Centre for Reviews and Dissemination (CRD) — for Database of Ab-
stracts of Reviews of Effects (DARE) and Health Technology Assessment (HTA).We also searched
for retractions of studies included in the review. Abstracts of the studies retrieved from the initial
search were assessed by an information specialist. Selected studies were then sent to the contrib-
utor for additional assessment, using predetermined criteria to identify relevant studies. Study design
criteria for evaluation in this review were: published systematic reviews of RCTs and RCTs in any
language containing more than 20 individuals, of whom more than 80% were followed up for 6
months or more. We included studies described as "open", "open label", or not blinded, as blinding
was impossible. We included systematic reviews of RCTs, and RCTs where harms of an included
intervention were studied, applying the same study design criteria for inclusion as we did of benefits.
In addition, we use a regular surveillance protocol to capture harms alerts from organisations such
as the FDA and the MHRA, which are added to the reviews as required. We excluded studies in
which more than 10% of the participants had CVD at baseline. We considered ages 70 years and
above as a definition for older adults. We included studies of older adults if they were not the sole
focus of the study and the group was generally healthy at baseline (e.g., age range was 40–79
years). To aid readability of the numerical data in our reviews, we round many percentages to the
nearest whole number. Readers should be aware of this when relating percentages to summary
statistics such as relative risks (RRs) and odds ratios (ORs). We have performed a GRADE evalu-
ation of the quality of evidence for interventions included in this review (see table, p 23 ). The cat-
egorisation of the quality of the evidence (high, moderate, low, or very low) reflects the quality of
evidence available for our chosen outcomes in our defined populations of interest.These categori-
sations are not necessarily a reflection of the overall methodological quality of any individual study,
because the Clinical Evidence population and outcome of choice may represent only a small subset
of the total outcomes reported, and population included, in any individual trial. For further details
of how we perform the GRADE evaluation and the scoring system we use, please see our website
(www.clinicalevidence.com).
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QUESTION Does counselling people to increase physical activity lead to increased physical activity in
healthy people without existing CVD?

OPTION COUNSELLING PEOPLE TO INCREASE PHYSICAL ACTIVITY VERSUS NO COUNSELLING:
EFFECTS ON LEVEL OF PHYSICAL ACTIVITY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Primary prevention of CVD: physical activity, see table, p 23 .

• Counselling people to increase physical activity may increase people's activity levels over 3 to 12 months, partic-
ularly if accompanied by written materials and telephone follow-up.

• However, the nature of the counselling interventions varied widely among RCTs, and results varied by the exact
counselling intervention employed.

• Counselling does not seem to increase the risk of falls, injuries, or hospital admissions.

Benefits and harms

Counselling people to increase physical activity versus no counselling:
We found four systematic reviews (search date 2000, [17]  search date not reported, [18] [19]  search date 2004), [20]

which between them identified 11 RCTs of sufficient quality. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] We also
found four subsequent RCTs. [32] [33] [34] [35] Three reviews [17] [18] [19]  did not perform a meta-analysis because
of the heterogeneity of the interventions employed, outcome measures, and populations assessed by the trials. The
fourth review pooled data. [20]  It included 27 RCTs including one-to-one counselling/advice or group counselling/advice,
self-directed or prescribed physical activity (supervised or unsupervised), home-based or facility-based physical ac-
tivity, ongoing face-to-face support, telephone support, written education/motivation support material, and self-mon-
itoring, of which eight RCTs directly compared counselling versus no counselling. However, the review did not present
a subgroup analysis of counselling versus no counselling (see comment). [20] We have therefore separately reported
the results from the original RCTs included in the four reviews, as well as the results from the four subsequent RCTs.

-

Physical activity
Counselling people to increase physical activity compared with no counselling Counselling may be more effective
than no counselling at increasing levels of physical activity. However, the counselling interventions used were diverse,
and results varied by the exact intervention employed (very low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Physical activity

Not significant

P = 0.99

People were active before inter-
vention, which may be a factor in

Total physical activity , 6
months

331.1 minutes/week with Physi-
cian-Based Assessment and
Counseling for Exercise (PACE)

847 people, mean
age >52 years,
61% of whom exer-
cised at least 3
times/week

[21]

RCT

the lack of a significant difference
between groups

330.7 minutes/week with usual
care

PACE involves a single coun-
selling session from a physician
based on participant's previous
physical activity. For details of
PACE intervention, see further
information on studies

Not significant

P = 0.41

People were active before inter-
vention, which may be a factor in

Total walking time/week

186.9 minutes with PACE

201.8 minutes with control

847 people, mean
age >52 years,
61% of whom exer-
cised at least 3
times/week

[21]

RCT

the lack of a significant difference
between groupsPACE involves a single coun-

selling session from a physician
based on participant's previous
physical activity. For details of
PACE intervention, see further
information on studies

© BMJ Publishing Group Ltd 2009. All rights reserved. ........................................................... 4

Primary prevention of CVD: physical activity
C

ard
iovascu

lar d
iso

rd
ers



Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Not significant

P = 0.94Physical activity levels (mea-
sured by Physical Activity
Scale for the Elderly [PASE]) ,
6 weeks

355 sedentary
people, mean age
65.6 years

Participants were
only included if

[22]

RCT

with physician counselling ses-
sion plus manual and follow-upable to walk. They

were classed as
with usual caresedentary if they

did no physical ac- Counselling intervention included
single 5-minute advice from ativity or did physi-

cal activity irregular- physician to increase physical
ly (for <5 activity, plus patient manual with
days/week for at
least 30 minutes)

follow-up appointment with rein-
forcement and poster

The review reported total PASE
scores in each group, but it was
unclear how these scores were
calculated, and what the scores
meant in clinical terms, so we
have not reported them here

Not significant

P = 0.74Physical activity levels (mea-
sured by PASE) , 8 months

355 sedentary
people, mean age
65.6 years

[22]

RCT
with physician counselling ses-
sion plus manual and follow-upParticipants were

only included if
with usual careable to walk. They

were classed as Counselling intervention included
single 5-minute advice from asedentary if they

did no physical ac- physician to increase physical
tivity or did physi- activity, plus patient manual with
cal activity irregular- follow-up appointment with rein-

forcement and posterly (for <5
days/week for at
least 30 minutes The review reported total PASE

scores in each group, but it was
unclear how these scores were
calculated, and what the scores
meant in clinical terms, so we
have not reported them here

Not significant

Reported as not significant

P value not reported

Physical activity , 2 years

41.8% with annual physician visit

Subgroup of peo-
ple in "good health"
(number of people
not reported)

[23]

RCT

Results should be interpreted
with caution; see further informa-
tion on studies for full details

42.0% with no visit

Absolute numbers not reported

Counselling group received annu-
al physician visits aimed at en-

Subgroup analysis

Full trial included
4195 people aged
65–85 years, some couraging increased physical ac-
in "good health", tivity, smoking cessation, and re-

duction in alcohol intakesome in "poor
health"; for defini-
tion of "good
health", see further
information on
studies

Not significant

P = 0.48

Results should be interpreted
with caution; see further informa-
tion on studies for full details

Physical activity , 2 years

20% with annual physician visit

18% with no visit

Absolute numbers not reported

Subgroup of peo-
ple in “poor” health
(number of people
not reported)

Subgroup analysis

Full trial included
4195 people aged

[23]

RCT

Counselling group received annu-
al physician visits aimed at en-

65–85 years, some couraging increased physical ac-
in "good health”, tivity, smoking cessation, and re-

duction in alcohol intakesome in “poor
health”; for defini-
tion of "poor
health", see further
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

information on
studies

counselling

Mean difference 1.52

95% CI 1.14 to 1.95

Mean number of episodes of
physical activity in the 4 weeks
before follow-up , measured at
8 months

714 inactive peo-
ple aged 45–74
years

Participants were
classed as inactive

[24]

RCT

See further information on studies

5.95 with single-session coun-
sellingif they had done

fewer than four 20-
4.43 with no counsellingminute episodes of

moderate or vigor- Intervention comprised single-
session counselling by an exer-ous physical activi-

ty in the past 4 cise-development officer to in-
weeks, or did up to crease physical activity plus a 10-
twelve 20-minute week supervised gym and home

programmeepisodes of moder-
ate or vigorous
physical activity in
the past 4 weeks,
but less physical
activity than cur-
rent recommenda-
tions

Total walking/week267 people aged
65 years or more

[25]

RCT with general practitioner educa-
tion programme

who did about 5
hours of activi-
ty/week with usual care

The general practitioner educa-
tion programme was aimed at
teaching them to counsel people
on exercise, social activity, and
vaccinations

Mean increase of 44 min-
utes/week in people whose prac-
titioner undertook the education
programme (P = 0.03)

Results in control group not re-
ported

counselling

Mean difference: 3.9 ses-
sions/month

Physical activity ses-
sions/month (mean) , 1 year

883 people aged
18–65 years with 1
or more cardiovas-
cular risk factors

[26]

RCT
95% CI 1.0 session/month to 6.8
sessions/month

14 sessions/month with nurse
counselling

Cardiovascular risk
factors included P <0.059 sessions/month with no coun-

sellingregular cigarette
smoking (>1/day), The intervention comprised 20-

minute counselling sessions byhigh serum choles-
terol concentration a nurse over 3 days with follow-
(6.5–9.0 mmol/L), up telephone calls plus refresher

counselling at 6 monthsor combined high
BMI (25–35) and
low physical activi-
ty (<12 episodes of
vigorous or moder-
ate exercise for at
least 20 minutes in
the past 4 weeks)

counselling

Difference 22%

95% CI 13% to 32%

Proportion with increased
physical activity scores , 12
weeks

523 adults aged
40–64 years in an
urban general
practice in Newcas-

[27]

RCT

5-armed
trial

P <0.001123/335 (37%) with any coun-
selling intervention

tle, UK, about 60%
of whom undertook
no physical activity 13/89 (15%) with usual care

Data reported for "any coun-
selling intervention" are combined
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

from four different counselling in-
terventions evaluated by the
RCT; see further information on
studies for full details of the four
interventions

See further information on studies
for details on scoring of physical
activity

The RCT analysed only people
who completed questionnaires
(about 80%)

Not significant

Reported as not significant

P value not reported

Time spent walking

30 minutes with counselling with
exercise specialist

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

30 minutes with usual care

Participants were
classed as seden-

Counselling was a 20-minute
session with an exercise special-

tary if they walked ist plus a pamphlet containing a
3-month physical activity planor performed other

forms of brisk exer-
cise for at least 20
minutes/session <3
times a week

counselling

P <0.05Frequency of walking

3 sessions/week with counselling
with exercise specialist

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

2 sessions/week with usual care

Participants were
classed as seden-

Counselling was a 20-minute
session with an exercise special-

tary if they walked ist plus a pamphlet containing a
3-month physical activity planor performed other

forms of brisk exer-
cise for at least 20
minutes/session <3
times a week

counselling

P <0.05Time spent doing vigorous ex-
ercise (intensity of exercise not
reported)

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

20 minutes with counselling with
exercise specialist

Participants were
classed as seden- 0 minutes with usual care

tary if they walked Counselling was a 20-minute
session with an exercise special-or performed other

forms of brisk exer- ist plus a pamphlet containing a
3-month physical activity plancise for at least 20

minutes/session <3
times a week

counselling

P <0.05Frequency of vigorous exer-
cise

299 healthy seden-
tary adults aged 60
years or more, liv-

[28]

RCT
2 sessions/week with counselling
with exercise specialist

ing in Adelaide,
South Australia

0 sessions/week with usual careParticipants were
classed as seden- Counselling was a 20-minute

session with an exercise special-tary if they walked
or performed other ist plus a pamphlet containing a

3-month physical activity planforms of brisk exer-
cise for at least 20
minutes/session <3
times a week

© BMJ Publishing Group Ltd 2009. All rights reserved. ........................................................... 7

Primary prevention of CVD: physical activity
C

ard
iovascu

lar d
iso

rd
ers



Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

telephone coun-
selling

P = 0.049Physical activity: mean PACE
score (0–11) , 6 months

316 healthy people
aged 18–65 years
in the USA who

[29]

RCT
5.37 with telephone counsellingexercised for <15

minutes/day and 4.98 with usual care (no tele-
phone counselling or written ma-
terials)

were interested in
increasing their ex-
ercise

Telephone counselling included
3 telephone calls from a be-
havioural health specialist/month
for 3 months, each call lasting
20–30 minutes, plus written self-
help materials

Not significant

P = 0.39Physical activity (self-reported)
, 12 months

1658 healthy peo-
ple aged 45–64
years from 2 medi-

[30]

RCT
124 kcal/kg/week with brief nego-
tiation or direct advice

cal centres in
Wellingborough,
UK who had done

3-armed
trial

113 kcal/kg/week with no interven-
tion<4 sessions of

moderate-intensity
The RCT compared 30 minutes
of brief negotiation (based on

(not reported)
physical activity in

motivational interviewing), directthe previous 4
weeks advice, and no intervention. Brief

negotiation and advice groups
analysed together

See further information on studies
for details of recording of physical
activity

counselling

Absolute difference between
groups 9.38 kcal/kg/week

Mean change in total energy
expenditure

878 sedentary
people aged 40–79
years in 42 rural

[31]

RCT
95% CI 3.96 kcal/kg/week to
14.81 kcal/kg/week

9.76 kcal/kg/week with coun-
selling

and urban general
practices in New
Zealand P <0.0010.37 kcal/kg/week with usual care

People were
classed as seden-

Counselling consisted of a single-
session of counselling with a

tary if they did <30 physician plus follow-up by tele-
minutes of moder- phone and postal support from

an exercise specialistate or vigorous ex-
ercise such as
walking or a sport
on at least 5
days/week

counselling

P <0.001Caloric expenditure , 12
months

178 sedentary
people in Spain,
expending

[32]

RCT
766 kcal/week with single 20-
minute counselling with nurse

<143 kcal/day in
physical activity

488 kcal/week with usual care (no
counselling)

counselling

P <0.001

See further information on studies
for details of increase in physical
activity at 1 year

Proportion who undertook in-
tense physical activity of
>286 kcal/day

69/87 (79%) people with single
20-minute counselling with nurse

178 sedentary
people in Spain,
expending
<143 kcal/day in
physical activity

[32]

RCT

15/91 (16%) people with usual
care

counselling

P <0.003Proportion of participants who
achieved 2.5 hours of moderate
or vigorous leisure physical
activity a week

178 sedentary
people in Spain,
expending
<143 kcal/day in
physical activity

[32]

RCT

66/451 (15%) with single 20-
minute counselling with nurse

© BMJ Publishing Group Ltd 2009. All rights reserved. ........................................................... 8
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

21/427 (5%) with usual care

telephone coun-
selling

Difference +48.9 minutes/week

P = 0.02

Total leisure time physical ac-
tivity , 3 months

with telephone counselling

186 people aged
65 years or older,
who participated in
<30 minutes of ac-
tivity on 5 or more

[33]

RCT

with no counselling
days per week and

Telephone counselling comprised
8 telephone counselling sessions

had no unstable
major health prob-
lem over 12-week period to encour-

age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

telephone coun-
selling

Difference +42.6 minutes/week

P = 0.04

Moderate leisure time activity
(including leisure walking) , 3
months

186 people aged
65 years or older,
who participated in
<30 minutes of ac-

[33]

RCT

with telephone counsellingtivity on 5 or more
days per week and with no counselling
had no unstable

Telephone counselling comprised
8 telephone counselling sessions

major health prob-
lem

over 12-week period to encour-
age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

telephone coun-
selling

Difference +41.3 minutes/week

P = 0.001

Leisure walking activity alone
, 3 months

with telephone counselling

186 people aged
65 years or older,
who participated in
<30 minutes of ac-
tivity on 5 or more

[33]

RCT

with no counselling
days per week and

Telephone counselling comprised
8 telephone counselling sessions

had no unstable
major health prob-
lem over 12-week period to encour-

age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

telephone coun-
selling

Difference +86.8 minutes/week

P = 0.007

Moderate leisure activity (in-
cluding leisure walking) , 12
months

186 people aged
65 years or older,
who participated in
<30 minutes of ac-

[33]

RCT

with telephone counsellingtivity on 5 or more
days per week and with no counselling
had no unstable

Telephone counselling comprised
8 telephone counselling sessions

major health prob-
lem

over 12-week period to encour-
age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

Not significant

P = 0.05Total leisure activity , 12
months

186 people aged
65 years or older,
who participated in

[33]

RCT
with telephone counselling<30 minutes of ac-

tivity on 5 or more with no counselling
days per week and

Telephone counselling comprised
8 telephone counselling sessions

had no unstable
major health prob-
lem over 12-week period to encour-

age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

© BMJ Publishing Group Ltd 2009. All rights reserved. ........................................................... 9
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Not significant

P = 0.68Leisure walking activity alone
, 12 months

186 people aged
65 years or older,
who participated in

[33]

RCT
with telephone counselling<30 minutes activi-

ty on 5 or more with no counselling
days per week and

Telephone counselling comprised
8 telephone counselling sessions

had no unstable
major health prob-
lem over 12-week period to encour-

age activity individually tailored
to person

Outcomes assessed by tele-
phone questionnaire

telephone coun-
selling

P <0.01 for telephone counselling
v usual care

Mean time devoted to physical
activity per week , 6 months

239 healthy but
sedentary adults
(<90 minutes per

[34]

RCT
Activity self-reported by monthly
survey, for which $10 incentive
was paid for return

123 minutes with telephone
counselling

78 minutes with usual care

week of at least
moderate or vigor-
ous physical activi-
ty) aged 18–65
years

3-armed
trial

Telephone group received con-
tact by health educator, coun-

The third arm eval-
uated print advice

selling messages to increase
physical activity plus baseline
material and tip sheets, and
feedback reports by telephone

Control group received mailings
unrelated to physical activity
(general health mailings) on
same schedule as phone and
print groups

print advice

P <0.01 for print advice v usual
care

Mean time devoted to physical
activity per week , 6 months

239 healthy but
sedentary adults
(<90 minutes per

[34]

RCT
Activity self-reported by monthly
survey, for which $10 incentive
was paid for return

129 minutes with print advice

78 minutes with usual care

Print group received baseline
material and tip sheets to in-

week of at least
moderate or vigor-
ous physical activi-
ty) aged 18–65
years

3-armed
trial

crease physical activity and
feedback reports by mailThe third arm eval-

uated telephone
counselling Control group received mailings

unrelated to physical activity
(general health mailings) on
same schedule as phone and
print groups

Not significant

Reported as not significant for
telephone counselling v usual
care

Mean time devoted to physical
activity per week , 12 months

101 minutes with telephone
counselling

239 healthy but
sedentary adults
(<90 minutes per
week of at least
moderate or vigor-
ous physical activi-

[34]

RCT

3-armed
trial

P value not reported

Activity self-reported by monthly
survey, for which $10 incentive
was paid for return

82 minutes with control

Telephone group received con-
tact by health educator, coun-

ty) aged 18–65
years

The third arm eval-
uated print advice

selling messages to increase
physical activity plus baseline
material and tip sheets, and
feedback reports by telephone

Control group received mailings
unrelated to physical activity
(general health mailings) on
same schedule as phone and
print groups

print advice

P <0.001 for print advice v usual
care

Mean time devoted to physical
activity per week , 12 months

239 healthy but
sedentary adults
(<90 minutes per

[34]

RCT
Activity self-reported by monthly
survey, for which $10 incentive
was paid for return

162 minutes with print advice

82 minutes with control
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Print group received baseline
material and tip sheets to in-

week of at least
moderate or vigor-

3-armed
trial

crease physical activity and
feedback reports by mail

ous physical activi-
ty) aged 18–65
years

Control group received mailings
unrelated to physical activityThe third arm eval-

uated telephone
counselling

(general health mailings) on
same schedule as phone and
print groups

P = 0.56 for among group differ-
ence (in minutes walked per
week)

Minutes walked per week , 12
months

with telephone counselling

313 women consid-
ered sedentary or
inactive based on
telephone screen-
ing

[35]

RCT

3-armed
trial

High rate of exclusion limits the
generalisability of the resultswith telephone calls with no

counselling content
Participants paid $5 at baseline,
$10 at 6 months, $15 at one yearwith video-based education

Absolute results reported graphi-
cally

The RCT reported that there was
an increase in minutes walked
per week from baseline to 6
months with a moderate mainte-
nance of activity from 6–12
months which "held true across
all groups" (multivariate analysis)

The RCT reported that "there was
no between-group difference
across time in minutes walked
per week" (further details not re-
ported)

199 women in analysis; 113
women (36%) with physical con-
dition that could be aggravated
by walking or who walked >90
minutes per week were excluded
from the analysis (an exclusion
criterion of the review)

See further information on studies
for full details of interventions

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Not significant

Reported as not significant

RR not reported

Falls or injury in the previous
month

with counselling

878 sedentary
people aged 40–79
years in 42 rural
and urban general
practices in New
Zealand

[31]

RCT

with usual care

Absolute results not reported
People were
classed as seden- Counselling consisted of a single-

session of counselling with atary if they did
physician plus follow-up by tele-<30 minutes of
phone and postal support from
an exercise specialist

moderate or vigor-
ous exercise such
as walking or a
sport on at least 5
days/week

© BMJ Publishing Group Ltd 2009. All rights reserved. .......................................................... 11
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Not significant

Reported as not significant

RR not reported

Admission to hospital over the
previous year

with counselling

878 sedentary
people aged 40–79
years in 42 rural
and urban general
practices in New
Zealand

[31]

RCT

with usual care

Absolute results not reported
People were
classed as seden- Counselling consisted of a single-

session of counselling with atary if they did
physician plus follow-up by tele-<30 minutes of
phone and postal support from
an exercise specialist

moderate or vigor-
ous exercise such
as walking or a
sport on at least 5
days/week

Not significant

Reported as not significant

P value not reported

Falls , 12 months

9/83 (11%) with intervention

186 people aged
65 years or older,
who participated in
<30 minutes of ac-

[33]

RCT

12/82 (15%) with control
tivity on 5 or more

Telephone counselling comprised
8 telephone counselling sessions

days per week and
had no unstable

over 12-week period to encour-major health prob-
lem age activity individually tailored

to person

Outcomes assessed by tele-
phone questionnaire

-

No data from the following reference on this outcome. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [32] [34] [35]

-

-

-

Further information on studies
[21] PACE (Physician-Based Assessment and Counseling for Exercise) involves a single counselling session from

a physician based on participant's previous physical activity. Participants are rated as "pre-contemplator",
"contemplator", or "active", and counselling is targeted in response. Counselling is followed by reinforcement
of physical activity goals at subsequent physician visits. One third of PACE participants were randomised to
also receive telephone calls at 2, 3, 4, and 5 months.

[23] Results analysed separately for people in "good health" and "poor health" defined on the Quality of Well-Being
Scale (range 1 = perfect health, 0 = death; "good health" defined as within greater than or equal to 1 standard
deviation of the mean score of the group as a whole; "poor health" defined as <1 standard deviation). Interpre-
tation of results In total, 89% of people in the intervention group had review and/or discussion of engaging in
adequate physical activity. Overall, of 4195 people enrolled, results were analysed for 3097 people at 2 years
(74%). However, absolute numbers of withdrawals in "good" and "poor" health groups not reported. Hence,
results should be interpreted with caution.

[27] Counselling interventions evaluated Brief (1 interview) motivational interviewing v intensive motivational in-
terviewing (6 interviews over 12 weeks) v brief interviewing plus 30 vouchers entitling free access to leisure
facilities v intensive interviewing plus 30 vouchers entitling free access to leisure facilities. Physical activity
score Physical activity score was based on the number of sessions of moderate or vigorous physical activity
lasting a minimum of 20 minutes in the previous 4 weeks. Physical activity was defined as walking, cycling,
other sports, or leisure activities but not home-based activities such as housework and gardening.

[30] Physical activity Self-reported physical activity was assessed from a logbook containing 36 activities, including
gardening, housework, walking, cycling, and various sports. An energy cost was assigned to each activity and
this was used to calculate kcal/kg/week.

[32] Completer analysis found that brief negotiation significantly increased their physical activity at 12 months com-
pared with no intervention (P <0.01). The highest increase (55%) was observed in people offered 6 interviews
plus vouchers. These increases were not sustained at 1 year (mean difference in physical activity score with
intervention v control: +3, 95% CI –7 to +13; no further data reported).
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[35] Interventions evaluated Telephone counselling over 24 weeks by trained research assistants lasting 15 minutes
each (total of 16 calls); brief telephone call on same schedule as telephone counselling intervention but including
no counselling and asking for report on physical activity only lasting 2–5 minutes; video education control group
having 20-minute general video on the importance of walking at baseline but no telephone calls or counselling.
Time taken to walk one mile The RCT reported a decrease in the time to walk a mile between baseline and
6 months, with a maintenance of that level of performance from 6 months to 12 months (199 women, multivariate
analysis, results presented graphically, P = 0.921) "suggesting that this same pattern of change across time
was found in all 3 intervention groups" (further details not reported).

-

-

Comment: The fourth systematic review included a range of different interventions, but did not present a
separate analysis of counselling versus no counselling. [20]  Overall, it found that interventions to
encourage people to increase physical activity significantly increased self-reported physical activity
compared with control (17 RCTs in total, 7598 people [analysis including 5 RCTs, 3817 people,
comparing counselling v no counselling]; SMD 0.28, 95% CI 0.15 to 0.41). [20] The control group
consisted of a no-contact group (10 RCTs), a non-specific general health advice group (5 RCTs)‚
or comparison control group receiving advice or written information about physical activity (2 RCTs).
However, there was significant statistical heterogeneity among the RCTs included in the analysis
(P <0.0001; I2 83.5%), and the interventions employed in the different RCTs were clinically diverse.
[20] Therefore, it is unclear how the results of this meta-analysis can be directly applied in clinical
practice.

Many of the RCTs included in the systematic reviews provided limited details on the counselling
intervention. It is unclear how much direct contact physicians/counsellors had with the people in
some of these RCTs. The trials undertook a variety of counselling, some performed by physicians
and some by other health professionals or exercise specialists. Some studies involved follow-up
telephone calls over several weeks or months; others did not. Few RCTs had follow-up periods
lasting longer than 1 year; thus, the long-term (longer than 1 year) effectiveness of counselling is
uncertain. A limitation of most RCTs is that physical activity was not directly determined, but was
assessed using self-report questionnaires, as people may overestimate the amount of physical
activity they have done.

OPTION COUNSELLING PEOPLE TO PERFORM HIGHER- VERSUS LOWER-INTENSITY EXERCISE
PROGRAMMES: EFFECTS ON LEVEL OF PHYSICAL ACTIVITY. . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Primary prevention of CVD: physical activity, see table, p 23 .

• Counselling people to do higher-intensity exercise may increase activity levels more than counselling people to
do lower-intensity exercise.

• People counselled to perform a higher-intensity exercise programme were also found to adhere to it better than
those given a more moderate-intensity programme.

Benefits and harms

Counselling people to perform higher- versus lower-intensity exercise:
We found no systematic review but found two RCTs. [36] [37]

-

Physical activity
Counselling people to perform higher-intensity exercise programmes compared with lower-intensity programmes
Intensive counselling to perform hard-intensity, higher-frequency exercise may be more effective at increasing
physical activity than intensive counselling to perform less-intense, less-frequent exercise at 6 months in sedentary
people aged 30–69 years. Intensive telephone counselling to use a high-intensity exercise programme may be more
effective than intensive counselling to use a moderate-intensity exercise programme at maintaining exercise adherence
at 2 years in sedentary people aged 50–65 years (low-quality evidence).
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Physical activity

advice to carry out
higher-intensity ex-
ercise

P <0.05 for all exercise activities
v each other

Metabolic equivalent
hours/week , 6 months

6.77 hours with hard-intensity,
high-frequency walking advice

492 healthy,
sedentary men and
women aged
30–69 years, living
in Florida, USA

[36]

RCT

5-armed
trial

5.02 hours with moderate-intensi-
ty, high-frequency walking advice

People were
classed as seden-
tary if they spent 4.00 hours with hard-intensity,

low-frequency walking advice<1 hour/week en-
gaged in physical

3.64 hours with moderate-intensi-
ty, low-frequency walking advice

activity in the previ-
ous year

The exercise interventions in-
volved intensive counselling (17

The remaining arm
evaluated control

sessions) to walk for 30 minutesadvice from a
physician a day at varying intensities and

durations

All the interventions took place
over 24 months

See further information on studies
for definition of physical activity
and metabolic equivalent
hours/week

telephone coun-
selling to do high-
intensity exercise

P <0.02Exercise adherence (average
adherence) , during year 2

73% with telephone counselling
to do high-intensity exercise

140 healthy, initial-
ly sedentary men
and women aged
50–65 years living
in California, USA

[37]

RCT

(73–88% of peak heart rate,
7.0–7.5 METs)People were

classed as seden-
57% with telephone counselling
to do moderate-intensity exercise

tary if they had
done no "physical

(60% to 73% of peak heart rate,
4–4.5 METs)

conditioning" (not
defined) 2 or more
times/week for at Telephone counselling consisted

of 16 telephone calls over 1 yearleast 20 min-
utes/session, or advising using high-intensity or

moderate-intensity exercisehad not participat-
ed in sport at least

After 1 year, all participants were
randomised to a second year of

twice a week dur-
ing the preceding
6 months contact by telephone and mail or

predominantly mail

Exercise in both groups involved
about 2 sessions/week

-

Adverse effects

-

-

No data from the following reference on this outcome. [36] [37]

-

-

-

Further information on studies
[36] Physical activity Physical activity was defined as 30 minutes/day of moderate-intensity activity on most days

of the week. Hard intensity = 65% to 75% of heart rate reserve (maximum heart rate minus resting heart rate);
moderate intensity = 45% to 55% of heart rate reserve; high frequency = 5–7 days/week; low frequency = 3–4
days/week. Heart-rate monitors were provided to participants in each of the exercise groups, but not to the
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control single-session counselling group. Metabolic equivalent hours/week Metabolic equivalent hours/week
is a physical activity marker determined by the volume (frequency × time) and intensity (METs) of exercise.

-

-

Comment: Physical activity was self-reported in both RCTs, which is a limitation, as people may overestimate
the amount of physical activity they have done.

QUESTION What are the health benefits of increasing physical activity in relation to cardiovascular
outcomes in healthy people without existing CVD?

OPTION COUNSELLING PEOPLE TO INCREASE PHYSICAL ACTIVITY VERSUS NO ADVICE: EFFECTS
ON CARDIOVASCULAR OUTCOMES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Primary prevention of CVD: physical activity, see table, p 23 .

• We don't know whether counselling people to increase physical activity compared with no counselling reduces
CVD.

• We found no direct information from RCTs about the effects of counselling to increase physical activity versus
no counselling on the incidence of fatal and non-fatal cardiovascular events.

Benefits and harms

Counselling people to increase physical activity versus no advice:
We found no systematic review but found three RCTs. [28] [30] [31]  None of the RCTs assessed the effects of
counselling to increase physical activity on the incidence of fatal and non-fatal cardiovascular events.

-

Cardiovascular risk factors
Counselling people to increase physical activity compared with no counselling Counselling people to increase
physical activity may be no more effective than usual care at reducing BMI or blood pressure (low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Body mass index

Not significant

Mean difference –0.03

95% CI –0.36 to +0.30

Mean change in body mass in-
dex (BMI) , 12 months

0 with brief negotiation

1658 healthy peo-
ple aged 45–64
years from 2 medi-
cal centres in
Wellingborough,

[30]

RCT

3-armed
trial

P = 0.86
0.01 with direct advice

UK who had done
Brief negotiation was based on
motivational interviewing and took
place over 30 minutes

<4 sessions of
moderate-intensity
(not reported)
physical activity in
the previous 4
weeks

The third arm eval-
uated no treatment

Not significant

P = 0.5Mean reduction in BMI , 12
months

878 sedentary
people aged 40–79
years in 42 rural

[31]

RCT
+0.11 with counsellingand urban general

practices in New
Zealand

–0.05 with usual care

Counselling was single-session
physician counselling plus follow-People were

classed as seden- up telephone and postal support
from an exercise specialisttary if they did <30

minutes of moder-
ate or vigorous ex-
ercise such as
walking or a sport
on at least 5 days
of the week
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Weight

Not significant

Reported as not significant

P value not reported

Body weight

76.0 kg with counselling

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

73.6 kg with usual care

Counselling consisted of a 20-
minute session with an exercisePeople were

classed as seden- specialist plus a pamphlet contain-
tary if they walked ing a 3-month physical activity

planor performed other
forms of brisk exer-
cise <3 times a
week for at least
20 minutes a ses-
sion

Systolic blood pressure

Not significant

Reported as not significant

P value not reported

Systolic blood pressure

147.4 mmHg with counselling

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

146.6 mmHg with usual care

Counselling consisted of a 20-
minute session with an exercisePeople were

classed as seden- specialist plus a pamphlet contain-
tary if they walked ing a 3-month physical activity

planor performed other
forms of brisk exer-
cise <3 times a
week for at least
20 minutes a ses-
sion

Not significant

Mean difference –0.03 mmHg

95% CI –2.5 mmHg to
+1.9 mmHg

Change in systolic blood pres-
sure , 12 months

–3.2 mmHg with brief negotiation

1658 healthy peo-
ple aged 45–64
years from 2 medi-
cal centres in
Wellingborough,

[30]

RCT

3-armed
trial P = 0.81–2.9 mmHg with direct advice

UK who had done
Brief negotiation was based on
motivational interviewing and took
place over 30 minutes

<4 sessions of
moderate-intensity
(not reported)
physical activity in
the previous 4
weeks

The third arm eval-
uated no treatment

Diastolic blood pressure

Not significant

Reported as not significant

P value not reported

Diastolic blood pressure

86.1 mmHg with counselling

299 healthy seden-
tary adults aged 60
years or more, liv-
ing in Adelaide,
South Australia

[28]

RCT

86.3 mmHg with usual care

Counselling consisted of a 20-
minute session with an exercisePeople were

classed as seden- specialist plus a pamphlet contain-
tary if they walked ing a 3-month physical activity

planor performed other
forms of brisk exer-
cise <3 times a
week for at least
20 minutes a ses-
sion

brief negotiation

Mean difference –2.3 mmHg

95% CI –3.8 mmHg to
–0.8 mmHg

Change in diastolic blood
pressure , 12 months

–2.5 mmHg with brief negotiation

1658 healthy peo-
ple aged 45–64
years from 2 medi-
cal centres in
Wellingborough,

[30]

RCT

3-armed
trial P <0.01–0.2 mmHg with direct advice

UK who had done

© BMJ Publishing Group Ltd 2009. All rights reserved. .......................................................... 16

Primary prevention of CVD: physical activity
C

ard
iovascu

lar d
iso

rd
ers



Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Brief negotiation was based on
motivational interviewing and took
place over 30 minutes

<4 sessions of
moderate-intensity
(not reported)
physical activity in
the previous 4
weeks

The third arm eval-
uated no treatment

Estimated cardiovascular risk

Not significant

P = 0.6Mean percentage change in 4-
year risk of coronary heart
disease (assessed using stan-
dard equations) , 12 months

878 sedentary
people aged 40–79
years in 42 rural
and urban general
practices in New
Zealand

[31]

RCT

0.42% with counselling

0.52% with usual carePeople were
classed as seden- Counselling was single-session

physician counselling plus follow-tary if they did <30
minutes of moder- up telephone and postal support

from an exercise specialistate or vigorous ex-
ercise such as
walking or a sport
on at least 5 days
of the week

-

Rate of cardiovascular disease

-

-

No data from the following reference on this outcome. [28] [30] [31]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Injury

Not significant

Reported as not significant

RR not reported

Falls or injury in the previous
month

with counselling

878 sedentary
people aged 40–79
years in 42 rural
and urban general
practices in New
Zealand

[31]

RCT

with usual care

Absolute results not reported
People were
classed as seden-
tary if they did <30
minutes of moder-
ate or vigorous ex-
ercise such as
walking or a sport
on at least 5 days
of the week

Not significant

Reported as not significant

RR not reported

Admission to hospital over the
previous year

with counselling

878 sedentary
people aged 40–79
years in 42 rural
and urban general
practices in New
Zealand

[31]

RCT

with usual care

Absolute results not reported
People were
classed as seden-
tary if they did <30
minutes of moder-
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

ate or vigorous ex-
ercise such as
walking or a sport
on at least 5 days
of the week

-

No data from the following reference on this outcome. [28] [30]

-

-

-

Further information on studies

-

-

Comment: None.

OPTION COUNSELLING PEOPLE TO PERFORM HIGHER- VERSUS LOWER-INTENSITY EXERCISE
PROGRAMMES: EFFECTS ON CARDIOVASCULAR OUTCOMES. . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Primary prevention of CVD: physical activity, see table, p 23 .

• We don't know whether counselling people to do higher-intensity exercise compared with counselling them to
perform lower-intensity exercise reduces CVD, as we found insufficient evidence.

Benefits and harms

Counselling people to perform higher- versus lower-intensity exercise programmes:
We found no systematic review but found one RCT. [36]

-

Cardiovascular risk factors
Counselling people to perform higher-intensity exercise programmes compared with lower-intensity programmes
Counselling people to perform hard-intensity, high-frequency exercise may be more effective than counselling people
to perform moderate-intensity, low-frequency exercise in improving cardiovascular fitness (as measured by maximum
oxygen uptake) at 6–24 months in people aged 30–69 years (low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Cardiovascular fitness

advice to carry out
higher-intensity ex-
ercise

P <0.01 for high-intensity, high-
frequency v moderate-intensity,
low-frequency walking advice

Maximum oxygen uptake
(mean) , 6 months

0.15 with hard-intensity, high-fre-
quency walking advice

492 healthy,
sedentary men and
women aged
30–69 years, living
in Florida, USA

[36]

RCT

5-armed
trial

0.02 with moderate-intensity, low-
frequency walking advice

People were
classed as seden-
tary if they spent The exercise interventions in-

volved intensive counselling (17<1 hour/week en-
gaged in physical sessions) to walk for 30 minutes
activity in the previ-
ous year

a day for four different intensities
and frequencies

The remaining
arms evaluated:

All interventions took place over
24 months

hard-intensity, low-
frequency walking
advice; moderate-
intensity, high-fre-
quency walking
advice; and physi-
cian advice

© BMJ Publishing Group Ltd 2009. All rights reserved. .......................................................... 18

Primary prevention of CVD: physical activity
C

ard
iovascu

lar d
iso

rd
ers



Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

advice to carry out
higher-intensity ex-
ercise

P <0.01 for high-intensity, high-
frequency v physician advice

Maximum oxygen uptake
(mean) , 6 months

0.15 with hard-intensity, high-fre-
quency walking advice

492 healthy,
sedentary men and
women aged
30–69 years, living
in Florida, USA

[36]

RCT

5-armed
trial

0.04 with physician advicePeople were
classed as seden- The exercise interventions in-

volved intensive counselling (17tary if they spent
<1 hour/week en- sessions) to walk for 30 minutes
gaged in physical a day for four different intensities

and frequenciesactivity in the previ-
ous year

Physician advice involved quarter-
ly sessions of 5 minutes of
physician advice plus a lecture

The remaining
arms evaluated:
hard-intensity, low-

All interventions took place over
24 months

frequency walking
advice; moderate-
intensity, high-fre-
quency walking
advice; and moder-
ate-intensity, low-
frequency walking
advice

advice to carry out
higher-intensity ex-
ercise

P <0.01 for high-intensity, high-
frequency v moderate-intensity,
low-frequency walking advice

Maximum oxygen uptake
(mean) , 24 months

0.10 with hard-intensity, high-fre-
quency walking advice

492 healthy,
sedentary men and
women aged
30–69 years, living
in Florida, USA

[36]

RCT

5-armed
trial

0.03 with moderate-intensity, low-
frequency walking advice

People were
classed as seden-
tary if they spent The exercise interventions in-

volved intensive counselling (17<1 hour/week en-
gaged in physical sessions) to walk for 30 minutes
activity in the previ-
ous year

a day for four different intensities
and frequencies

The remaining
arms evaluated:

All interventions took place over
24 months

hard-intensity, low-
frequency walking
advice; moderate
intensity, high-fre-
quency walking
advice; and physi-
cian advice

advice to carry out
higher-intensity ex-
ercise

P <0.01 for high-intensity, high-
frequency v physician advice

Maximum oxygen uptake
(mean) , 24 months

0.10 with hard-intensity, high-fre-
quency walking advice

492 healthy,
sedentary men and
women aged
30–69 years, living
in Florida, USA

[36]

RCT

5-armed
trial

0.04 with physician advicePeople were
classed as seden- The exercise interventions in-

volved intensive counselling (17tary if they spent
<1 hour/week en- sessions) to walk for 30 minutes
gaged in physical a day for four different intensities

and frequenciesactivity in the previ-
ous year

Physician advice involved quarter-
ly sessions of 5 minutes of
physicians advice plus a lecture

The remaining
arms evaluated:
hard-intensity, low-

All interventions took place over
24 months

frequency walking
advice; moderate
intensity, high-fre-
quency walking
advice; and moder-
ate-intensity, low-
frequency walking
advice

-
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Rate of cardiovascular disease

-

-

No data from the following reference on this outcome. [36]

-

Adverse effects

-

-

No data from the following reference on this outcome. [36]

-

-

-

Further information on studies
[36] Physical activity This was defined as 30 minutes/day of moderate-intensity activity on most days of the week.

Hard intensity = 65% to 75% of heart rate reserve (maximum heart rate minus resting heart rate); moderate
intensity = 45% to 55% of heart rate reserve; high frequency = 5–7 days/week; low frequency = 3–4 days/week.
Heart-rate monitors were provided to participants in each of the exercise groups but not to the control single-
session counselling group.

-

-

Comment: The outcome of maximum oxygen uptake is included on the basis that it reflects increases in
physical fitness, and low levels of physical fitness are associated with increased risk of CVD inde-
pendently of other risk factors.

GLOSSARY
BMI A measure of body composition defined as weight (kg) divided by the square of the height (m2).

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

MET A multiple of the resting metabolic rate. 1 MET is the energy expenditure at rest. An exercise intensity of 3 METs
indicates an energy expenditure that is three times higher than at rest. A MET may be quantified as 3.5 mL of oxygen
per kilogram of body mass per minute (mL/kg/minute).

Maximum oxygen uptake The maximum amount of oxygen that can be consumed by the body. This is usually ex-
pressed in litres of oxygen per minute (L/minute) or in millilitres of oxygen per kilogram of body mass per minute
(mL/kg/minute). Maximum oxygen uptake can be assessed by direct laboratory or field test where participants are
exercised to maximum effort. It can also be predicted from submaximal tests, usually involving stepping, walking,
running, or cycling below maximum effort.

Moderate-intensity physical activity is defined as activity that produces an increase in breathing rate; an increase
in heart rate, to the level where the pulse can be felt; and a feeling of warmth, possibly accompanied by sweating
on hot or humid days. [3] This equates to an intensity of 3–6 METs. Examples include painting/decorating (3.0 METs),
walking at 5 km an hour (3 miles an hour; 3.3 METs), walking at 6 km an hour (4 miles an hour; 5.0 METs), using a
vacuum cleaner (3.5 METs), doubles tennis (5.0 METs), and cycling at 16–18 km an hour (10–12 miles an hour;
6.0 METs).

Very low-quality evidence Any estimate of effect is very uncertain.

SUBSTANTIVE CHANGES
Counselling people to increase physical activity versus no counselling: effects on level of physical activity
One systematic review [20]  and three RCTs [33] [34] [35]  added to the existing reporting of three systematic reviews
and 12 RCTs. The added systematic review did not pool data in our group of interest, and the three RCTs were
therefore reported separately. Two of the added RCTs found that counselling increased physical activity, [33] [34]

whereas the third found no significant difference among groups in physical activity. [35]  Categorisation unchanged
(Likely to be beneficial).
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FIGURE 1 Trends in average miles travelled per person per year on foot and by bicycle, England,
1975–1976 to 1999–2001.

Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
dental or consequential, resulting from the application of the information in this publication.
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GRADE Evaluation of interventions for Primary prevention of CVD: physical activity.

-

Cardiovascular risk factors, Physical activity, Rate of cardiovascular disease
Important out-

comes

CommentGRADEEffect sizeDirectnessConsistencyQuality
Type of evi-

denceComparisonOutcome
Studies (Partici-

pants)

Does counselling people to increase physical activity lead to increased physical activity in healthy people without existing CVD?

Quality points deducted for incomplete
reporting of results and unclear description
of counselling intervention. Consistency
point deducted for conflicting results. Di-
rectness points deducted for diverse inter-
ventions and subjective outcome assess-
ment

Very low0–2–1–24Counselling people to in-
crease physical activity
versus no counselling

Physical activity15 (11,851) [21] [22]

[23] [24] [25] [26]

[27] [28] [29] [30]

[31] [32] [33] [34]

[35]

Directness points deducted for short-term
results in 1 RCT (at 6 months) and limited
outcomes reported in 1 RCT (adherence
to exercise)

Low0–2004Counselling people to per-
form higher- versus lower-
intensity exercise

Physical activity2 (632) [36] [37]

What are the health benefits of increasing physical activity in relation to cardiovascular outcomes in healthy people without existing CVD?

Quality point deducted for incomplete re-
porting of results. Directness point deduct-
ed for no statistical comparison with no
intervention group in 1 RCT

Low0–10–14Counselling people to in-
crease physical activity
versus no advice

Cardiovascular
risk factors

3 (1335) [28] [30]

[31]

Quality point deducted for incomplete re-
porting of results. Directness point deduct-
ed for use of surrogate outcome (maxi-
mum oxygen uptake)

Low0–10–14Counselling people to per-
form higher- versus lower-
intensity exercise pro-
grammes

Cardiovascular
risk factors

1 (492) [36]

We initially allocate 4 points to evidence from RCTs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.

-
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