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tage-Based Lifestyle Interventions in Primary Care
re They Effective?

sther MF van Sluijs, MSc, Mireille NM van Poppel, PhD, Willem van Mechelen, MD, PhD

ackground: To systematically review the literature concerning the effect of stages-of-change–based
interventions in primary care on smoking, physical activity, and dietary behavior.

ethods: An extensive search (until July 2002) was performed using the following inclusion criteria:
(1) (randomized) controlled trial (RCT/CT), (2) intervention initiated in primary care,
(3) and intervention aimed at changing smoking, physical activity, or dietary behavior, and
stages-of-change-based outcomes, and (4) behavioral outcomes. Methodologic quality was
assessed, and conclusions on the effectiveness at short-, medium-, and long-term follow-up
were based on a rating system of five levels of evidence. Odds ratios were calculated when
methodologically appropriate.

esults: A total of 29 trials were selected for inclusion. Thirteen studies included a physical activity
intervention, 14 aimed at smoking cessation, and five included a dietary intervention.
Overall methodologic quality was good. No evidence was found for an effect on stages of
change and actual levels of physical activity. Based on the strength of the evidence, limited
to no evidence was found for an effect on stages of change for smoking and smoking quit
rates. Odds ratios for quitting smoking showed a positive trend. Strong evidence was found
for an effect on fat intake at short- and long-term follow-up. Limited evidence was found
for an effect on stages of change for fat intake at short-term follow-up.

onclusions: The scientific evidence for the effect of stages-of-change–based lifestyle interventions in
primary care is limited. Limiting aspects in the stages-of-change concept with respect to
complex behaviors as physical activity and dietary behavior are discussed.
(Am J Prev Med 2004;26(4):330–343) © 2004 American Journal of Preventive Medicine
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moking, unhealthy diet, and physical inactivity are
now considered classic risk factors in the develop-
ment of various chronic diseases.1,2 This knowl-

dge, however, does not seem to have an overwhelming
ffect on the prevalence of these risk factors. Finding
ays to stimulate positive changes in these lifestyle
ehaviors is one of the major challenges of behavioral
edicine.3 In the last decades, theory-based lifestyle

nterventions have been developed and evaluated
hroughout the world. After the first description in
983,4 the transtheoretical model (TTM, or stages-of-
hange model) was adopted as an appropriate and
ossibly effective basis for lifestyle interventions.5 The
TM describes the stages a person goes through in
hanging his or her behavior. The TTM identifies five
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xtramural Medicine, VU University Medical Center (van Sluijs, van
oppel, van Mechelen); and Body@Work, Research Center Physical
ctivity, Work and Health, TNO-VU (van Poppel, van Mechelen),
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msterdam, The Netherlands. E-mail: mnm.vanpoppel@vumc.nl.
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tages of change; precontemplation (not intending to
hange), contemplation (intending to change within 6
onths), preparation (intending to change within 1
onth and already making small changes), action

changed for a short period of time), and maintenance
changed for 6 months or longer). The TTM can be
pplied to a number of health behaviors (e.g., smoking,
hysical activity, and drug intake), and TTM-based

nterventions are tailored to a person’s current stage of
hange, constructing an individually suitable advice.

Lifestyle interventions in primary care settings, in
ddition to, for example, mass media campaigns and
ommunity interventions, have become more popular
n recent years. Primary care physicians have the bene-
t of seeing their patients frequently and knowing them

or several years. Furthermore, the content of the
onsultation with the primary care physician can often
e related to a lifestyle behavior, which makes primary
are physicians ideal counselors on changes in life-
tyle.6,7 Although several barriers have to be over-
ome,8,9 the individual character of the setting, the
ealth problems discussed during a consultation, and

he knowledge and status of the physician may have an
dditional effect on the lifestyle advice given.
0749-3797/04/$–see front matter
d by Elsevier Inc. doi:10.1016/j.amepre.2003.12.010
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TTM-based lifestyle interventions in primary care
ave been described frequently in the last decade. This
ystematic review of the literature aims to assess the
ffectiveness of these specific interventions on dietary
ehavior, smoking, and physical activity.

ethods
iterature Search

search of three electronic databases (MEDLINE, Psychlit/
sychinfo, and EMBASE) was conducted from the year of
heir inception up to July 2002. Using the terms appropriate
o each database, the search strategy concentrated on four
lements, namely (1) primary care medicine (e.g., “general
ractice”, “primary care”); (2) the specific nature of the
xperimental intervention (e.g., “stages of change”, “trans-
heoretical model”, “behavio(u)r change”); (3) the three
ifestyle behaviors (e.g., “smoking”, “tobacco”, “physical activ-
ty”, “exercise”, “nutrition”, “diet”); and (4) research design
e.g., “controlled trial”). These terms were used as Medical
ubject Headings (MeSH) and as free-text words. They were
runcated, and additional terms were used where appropri-
te. Additionally, references for published reviews on the
opic of lifestyle interventions in primary care were checked,
nd the references of the articles retrieved were checked as
ell.
This review was restricted to published trials that investi-

ated the effectiveness of lifestyle advice initiated from pri-

able 1. Criteria list for the methodologic quality assessmen
ased lifestyle interventions in primary care

tem Description

A Randomization: Is randomizatio
assignment to the research gro

B Control condition: Is there an a
the same setting as the experi
there was a comparable condi
care was given, or (4) if nothi

C Research groups comparable at
groups was statistically tested b
experimental group and contr
the relevant outcome measure
corrected for in the analysis.

D Dropout described and acceptab
dropout was �20% at short-te
up (longer than 6 months).

E Was the person conducting the m
made at blindness?): Positive i
assignment or if data collectio
out in a situation not influenc

F Respondent blind for group ass
knowledge on the results of th

G Timing of measurements is com
measurements were conducted
experimental group.

H Is the length of the follow-up de
longer was described.

I Intention to treat—analysis: Posi
mentioned and analyzed in th

J Control for potential confounde
ary care and that was based on the stages-of-change con- w
truct. Every medical setting providing directly accessible
ealth care to the general population (including first-contact
are and continuity of care over time) was defined as primary
are. The advice did not have to be verbal but could have
een computerized or given as written material. Studies were

ncluded if it could be established that a comparison was
ade between an intervention group, which received a
TM-based behavioral intervention, and a no-intervention or
sual-care group. Studies were excluded when the interven-
ion involved additional aids, for example, nicotine gum or
ree tickets for sporting facilities. The intervention had to
oncentrate on at least one of the chosen three lifestyle
ehaviors (smoking, nutrition, and physical activity) and
hould have been given to an adult population (older than 18
ears). Furthermore, effect on behavioral outcome measures
ad to be available on at least one follow-up measurement.
he selection was not restricted to language.
Two independent reviewers (MP, ES) reviewed the initial

election and selected articles for inclusion. In cases where
he reviewers’ opinions were initially different, consensus was
eached. The first author of an article was contacted when the
nformation given in the article was not sufficient for the
election.

ethodologic Quality

he methodologic quality of the included studies was assessed
sing a quality assessment scale, developed by combining
reviously used scales (Table 1).10,11 Methodologic quality

randomized) controlled trials on the effectiveness of stage-

cribed and adequately performed? Positive if a random
was performed and had been described explicitly.
te control condition? Positive if the control group is from
l group and (1) an alternative treatment was given, (2) if

hat controlled for a part of the intervention, (3) if usual
s done.
encement: Positive if the comparability of the research
the start of the intervention and the tests showed that the

oup did not differ with respect to age and at least one of
case the groups did differ, positive if this difference was

ositive if (selective) dropout was described and when
llow-up (6 months or less) and �30% at long-term follow-

rements blind for group assignment (or was an attempt
measurements were conducted by a person blind for group
done with questionnaires that the respondent could fill
the researcher.
nt: Positive if the respondent had (or could have had) no
up assignment.
le for the different research groups: Positive if the

omparable moments for both the control group and the

ed and acceptable? Positive if a follow-up of 6 months or

f all initially included and group-assigned participants are
inal groups.
sitive if the analysis controlled for potential confounders.
t of (

n des
ups

dequa
menta
tion t
ng wa
comm
efore
ol gr
s. In

le: P
rm fo

easu
f the
n was
ed by
ignme
e gro
parab

at c

scrib

tive i
e orig
rs: Po
as assessed in four dimensions: quality of the study design
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A and B); research population (C and D); quality of the
easurements (E, F, G, and H); and quality of the analysis

I and J). Possible score on each item was � (positive), �
negative), or ? (not, or insufficiently described), which could
ead to a perfect score of 10 (9 for CTs). Only the positive
cores were accumulated for the final score. Two indepen-
ent reviewers (MP, ES) assessed the quality of the included
tudies. In case of disagreement, consensus was reached by
iscussion. The methodologic quality of a study was defined
s high when a score of six or more was attained.

trength of the Evidence

wo methods for assessing the effectiveness of the interven-
ions were used, namely a best-evidence synthesis and odds
atios (ORs). A rating system of levels of evidence, based on
reviously used best-evidence syntheses,11–13 was used to
etermine the effectiveness on the main behavioral outcome
easure and on stages of change. The following four levels
ere defined:

Strong evidence: multiple RCTs of high quality with consis-
tent positive results;
Moderate evidence: one RCT of high quality and one or
more relevant low-quality RCTs or high-quality CTs; consis-
tent positive outcomes of the studies was needed;
Limited evidence: only one RCT of high quality or multiple
low-quality RCTs, and CTs of high or low quality; consistent
positive outcomes of the studies was needed; and
No evidence: only one low-quality RCT or one CT (high or
low quality), or no relevant studies, or negative or contra-
dictory outcomes of the studies.

To determine the level of evidence for a given outcome
easure, two independent reviewers (ES, MP) scored
hether the outcome was either positive (a significant differ-
nce (p�0.05) in favor of the intervention on a relevant
utcome measure) or negative (a nonsignificant difference
r a significant difference in favor of the control condition).
n case of disagreement, consensus was reached by discussion.
verall results were considered consistent if at least 75% of

he studies involved reported positive results.
Where methodologically appropriate, ORs were calculated

or the main behavioral outcome measure (not stages of
hange). ORs were calculated to compare the odds of the
ntervention group positively changing behavior at follow-up
ith those of the control group. The 95% confidence inter-
als (CI) were calculated using the formula, anti-log (logeOR

1.96 SE), with the following standard error (SE) � square
oot of (1/a�1/b�1/c�1/d), for a standard two by two
able. When available, intention-to-treat numbers were used
n the calculations.

With both methods, effects at short-term follow-up (less
han 6 months), medium-term follow-up (6 months), and
ong-term follow-up (longer than 6 months) were assessed.

ata Extraction

ata extraction was performed on four occasions during the
eview process. To assess the methodologic quality, two inde-
endent reviewers (MP, ES) extracted data on the random-

zation procedure, baseline characteristics, loss to follow-up,

linding, timing of the measurements, length of follow-up, q

32 American Journal of Preventive Medicine, Volume 26, Num
nd on the statistical analyses. Second, the two independent
eviewers extracted data on the effectiveness to assess the
evels of evidence. Third, the number of included patients
nd the number of patients positively changing their behavior
ere extracted to calculate the ORs. Fourth, data on the
umber and mean age of the included participants, main

nclusion criteria, the effect of the intervention on both
ehavior and on stage of change, and details about the
pecific intervention were extracted for the description of the
tudies.

esults

pproximately 300 potentially relevant references were
ocated during the initial search. Eighty-three articles
ere selected as still potentially relevant after the
reliminary selection, and retrieved in full text. The
ost common missing information in the title and

bstract were the nature of the intervention (i.e.,
hether or not based on TTM) and the setting of the

ntervention. Reference checking revealed another 101
otentially relevant publications, of which 30 were
etrieved in full text. Definite inclusion in the review
ollowed after agreement about the inclusion criteria. A
otal of 29 trials (21 RCTs and 8 CTs), described in 33
ublished articles, was selected for inclusion in this
eview after this last selection.14–46

Most of the selected studies described interventions
imed at the promotion of one lifestyle behavior.
owever, two studies described multiple interven-

ions.31,41,42 Including these, a total of 13 studies was
ound aimed at the promotion of physical activi-
y,15,18,19,25,27–30,32,36–38,40–42 another 14 studies aimed
t smoking cessation,16,17,21,22,26,31–35,39,43–46 and 5
tudies aimed at changing dietary behav-
or.14,20,23,24,32,41,42 ORs were calculated only for the
utcome measure “smoking cessation.” Because of the
eterogeneity of the outcome measures for physical
ctivity and dietary behavior, no meaningful ORs could
e calculated and compared.

ethodologic Quality

n the assessment of the methodologic quality, the two
ndependent reviewers reached an initial agreement on
99 (70.6%) of the 282 items scored (� statistic: 0.40).
isagreement resulted mostly from incomplete descrip-

ion of the study and reading or interpretation errors
nd was solved in a single consensus meeting. Most
isagreements were on the items concerning blinding
E and F), and as Table 2 shows, the most prevalent
issing information was on Item F. Overall, the meth-

dologic quality was good. The quality scores attained
anged from 4 to 10 for the RCTs and 4 to 8 for the
Ts. Only 7 studies (4 RCTs and 3 CTs) were of low

uality (score of 5 or less).

ber 4
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hysical Activity Interventions

f the 13 studies promoting physical activity, eight were
igh-quality RCTs,27,29,30,32,37,38,41 two were CTs of high
uality,18,40 and two RCTs15,28 and two CTs25,36 were of

ow quality (Table 3). All interventions were aimed at
ncreasing physical activity in daily living but varied
idely. In several studies the intervention consisted of
nly one contact moment,15,28,30,32,37 whereas three
tudies included interventions with 6 or more contact
oments.27,30,38 Diverse delivery methods were used,

arying from mailed letters only15,32 to mailed letters with
dditional personal contact29 and personal contact only
e.g., via telephone or in person).18,25,27,28,30,36–38,40,41

he combination of the intensity and delivery methods
sed leads to a very heterogeneous set of interventions

ncluded in this review.

tages of change for physical activity. At short-term
ollow-up, one high-quality RCT,27 one RCT of low
uality,28 and two CTs of high quality18,37 reported on
hanges in stages of change. Results were inconsistent.
he RCT of high quality27 and one CT of high quality18

eported positive results. Graham-Clarke and Olden-
28

able 2. Overall scores of the methodologic quality rating fo

irst author (year) A B C D

eresford (1997)14 � � � �
ull (1999)15 ? � � �
utler (1999, 1997)16,17 � � � �
alfas (1996, 1997)18,19 � � � �
ampbell (1994)20 ? � � �
ornuz (1997)21 � � � �
ornuz (2002)22 � � � �
elichatsios (2001,
2001)23,24

? � � �

ckstrom (1999)25 � � � �
oldberg (1994)26 � � � �
oldstein (1999)27 ? � � �
raham-Clarke (1994)28 ? � � �
reen (2002)29 � � � �
arland (1999)30 � � ? �
ughes (2000)31 � � � �
reuter (1996)32 ? � � �
ancaster (1999)33 � � � �
ennox (1998)34 � � � �
ennox (2001)35 � � � �
arcus (1997)36 � � � �
aylor (1999)37 � � � �
orris (2000)38 ? � � �
ieterse (2001)39 � � � �
mith (2000)40 � � � �
teptoe (1999)41,42 � � � �
totts (2002)43 � � � �
tretcher (1994)44 ? � ? �
alanis (2001)45 � � � �
ang (1994)46 ? � � �

Controlled trial (CT): the maximum score for methodological qual
, positive; �, negative; ?, not or insufficiently described. All trials

uperscript “a”.
urg found a significant effect on stages of change in R
avor of the control group, which was classified as a
egative outcome. At medium-term follow-up, two stud-

es, an RCT38 and a CT,37 both of high quality, reported
n stages of change. Results were inconsistent. The
CT38 found a positive effect, whereas the CT37 re-
orted a significant difference in stage of change over
ime in all study groups, but no differences between
roups. At long-term follow-up, two RCTs, one of
igh27 and one of low quality,28 were retrieved. Results
ere negative in both studies. In conclusion, there is no
vidence for effect at short-, medium-, and long-term
ollow-up.

evel of physical activity. Four RCTs, three of high
uality27,30,41 and one of low quality28; three high-
uality CTs18,37,40; and two CTs of low quality15,36

easured short-term effects on levels of physical activ-
ty. Results were inconsistent. Only three high-quality
tudies, two RCTs27,41 and one CT,18 reported a signif-
cant difference between study groups in favor of the
ntervention. Graham-Clarke and Oldenburg28 re-
orted a significant result in favor of the control group.
t medium-term follow-up, three high-quality

29,32,38 37

included studies (only first author mentioned)

E F G H I J Total

? � � � � � 8
? � � � � � 4
� ? � � � � 6
? � � � � � 6a

� � � � � � 7
� ? � � � � 6a

� � � � � ? 7
� ? � � � � 7

� ? ? � � � 5a

� ? � � � � 4a

? ? � � ? � 6
� ? � � ? � 4
� ? � � � � 9
� ? � � � � 7
� ? � � ? � 5
� ? � � � � 8
� � � � � � 9
� � ? � � � 7
� ? � � � � 8
� ? � � � � 4a

� � � � � � 7
? ? � � � � 7
� � � � � � 10
? � � � � � 7a

? � � � � � 6
? ? � � � � 6
? � � � � � 5
� � � � � � 8a

? ? � � � � 6

ine.
andomized controlled trials, except for the trials indicated with a
r the

ity is n
are r
CTs, one CT of high quality, and one low-
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Table 3. Description of studies with physical activity interventions (only first author is mentioned).

Author (year)ref

(design) Subjectsa Intervention Follow-up Outcome measurements Resultsb

Bull (1999)15

(RCT)
272 (39 years; cont/

prep-phase and
PA goal)

Mailed thank-you letter (1�) with one of the
following:

1. Personalized tailored two-page printed
material

2. Personalized general two-page printed material
3. General two-page printed material
4. Nothing extra

3 months A. Total PA (% increased)
B. Leisure-time PA (% increased)
C. Preferred activity (%

increased)

A. 1 v 4: 82 v 72 (ns)
B. 1 v 4: 53 v 44 (ns)
C. 1 v 2: 50 v 31 (sig.),

1 v 4: 50 v 43 (ns)

Calfas (1996,
1997)18,19 (CT)

255 (39 years, active
vig., �3�/wk or
mod., �2 hr/wk)

1. PACE assessment in waiting room,
enforcement by physician (1�) and 10-min
booster phone call (1�)

2. Usual care

4–6 weeks A. Total minutes walking
(change)

B. Overall PA (change in hours
per week)

C. Contemplation3action (%)

A. 34 v 20 (sig.)
B. 0.2 v �0.6 (ns)
C. 52 v 12 (sig.)

Eckstrom (1999)25

(CT)
560 (62 years,

patient in
practice)

1. Physician training on stage-based PA
counseling (2 � 2 hrs).

2. Usual care

6 months A. Total activity (1–12, change
from baseline)

A. 0.4 v 0.7 (ns)

Goldstein (1999)27

(RCT)
355 (66 years, not

meeting PA
guidelines)

1. Stage and preference assessment in waiting
room, followed by tailored PA advice by GP
(1�) � follow-up by GP (1�) � mailings
(5�).

2. Usual care

6 weeks
and 8
months

A. Level of PA (PASE score)
B. Stage of change (% in

prep/act.)
C. Stage of change (% in action)

A. 120 v 122 (ns)
B. 89 v 74 (sig.)
C. 49 v 42 (ns)

Graham-Clarke
(1994)28 (RCT)

758 (52 years, BMI
�25 or smoking
or hypertension
or elevated
cholesterol)

Risk assessment with feedback from GP (1�) �
1. Stage-based lifestyle counseling with videos
2. Stage-based lifestyle counseling with videos and

self-help material
3. Routine care

4 and 12
months

A. Energy expenditure due to PA
B. Progression of intention to

change (%)

A. 12 months: sig. (no
group differences)

B. 23 v 17 v 27 (sig.,
in favor of group 3)

Green (2002)29

(RCT)
316 (18–65 years,

�15 min/day
exercise and
interested in
increasing)

1. Motivation letter from provider (1�) �
monthly telephone calls from behavioral
specialist (3�, 20–30 min)

2. Usual care

6 months A. PACE score (11 items)
B. Change in PACE score

A. 5.37 v 4.98 (sig.)
B. 0.426 v 0.102 (ns)

Harland (1999)30

(RCT)
523 (40–64 years,

�3� vig/wk. for
6 months)

Feedback on baseline results � information
packet �

1. Motivational interview (1�, 40 min)
2. (1) � 30 vouchers
3. Motivational interview (6�, 40 min)
4. (3) � 30 vouchers
5. Nothing extra

12 weeks
1 year

A. Increased PA score (%)
B. More sessions vig. PA (%)
C. More sessions mod. PA (%)

A. 36 v 28 v 35 v 55 v
16 (sig.)

B. 26 v 18 v 31 v 40 v
11 (sig.)

C. 31 v 24 v 30 v 36 v
13 (sig.)

Kreuter (1996)32

(RCT)c
206 (ages unknown,

exercise �3�/
week and
planning to
change)

1. Mailed enhanced HRA feedback 6 months
(risk information and individually tailored
behavior change information; 1�)

2. Mailed typical HRA-feedback (risk information
only; 1�)

3. No feedback

6 months A. Aerobic exercise 3�/week
(%)

A. 25 v 14 v 15 (ns)

Marcus (1997)36

(CT)
63 (67 years, �3�/

week 20 min PA)
1. Physician and office staff training (1�, 2 hr)

and individualized patient counseling in
practice (2�)

2. Usual care

6 weeks A. Level of PA (change in PASE
score)

A. 6 v 0.4 (ns)

(continued on next page)
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Table 3. (continued)

Author (year)ref

(design) Subjectsa Intervention Follow-up Outcome measurements Resultsb

Naylor (1999)37

(RCT)
294 (42 years,

visiting health
check)

1. Stage-oriented material � counseling (once)
2. Stage-oriented material (once)
3. Non-staged material � counseling (once)
4. Usual care

8 and 24
weeks

A. Stage of change (change)
B. Level of PA

A. 8 and 24 weeks: sig.
(no group
differences)

B. ns
Norris (2000)38

(RCT)
847 (55, scheduled

for visit)
1. PACE assessment in waiting room,

enforcement by physician (1�) and 10-min
booster phone call (1�)

2. (1) � 3 extra booster phone calls and 4
postcard reminders

3. Usual care

6 months A. PACE score (11 items)
B. Total PA (min/week)
C. Increase PA 30 min/week (%)

A. 1 � 2 v 3: 6.2 v 5.7
(sig.)

B. 1 � 2 v 3: 331.1 v
330.7 (ns)
C. 1 � 2 v 3: 53.0 v
47.1 (ns)
No differences 1 v 2

Smith (2000)40

(CT)
1142 (60, scheduled

for routine visit)
1. PA advice � stage-matched booklet (1�)
2. PA advice (1�)
3. Routine visit (no advice)

6–10 weeks
and 7–8
months

A. Total minutes PA (change)
B. 60 minute PA increase (%)

A. 15.3 v 15.6 v �5.7
(ns)

B. 35.7 v 34.2 v 29.1
(ns)

Steptoe (1999,
1999)41,42

(RCT)d,e

883 (47, BMI � 25
and �12� 20
min. exercise per
month)

1. Counseling session with practice nurse (2 or
3�, 20 min) � telephone call (1 or 2� in
between sessions)

2. Usual care

4 and 12
months

A. No. of sessions of exercise in
past 4 weeks (change)

A. 7.6 v 3.8 (sig.), 12
months: 8.2 v 4.3
(sig.)

aNumber of subjects (mean age, main inclusion criterion).
bThe results given are mostly of the first follow-up measurement. In cases in which no further results are given, these results were neither relevant nor significant.
cA total of 1317 patients were included in the study (mean age: 40 years). Answers to the baseline questionnaire on seven health risk behaviors determined the main topic of the intervention.
dThe number of counseling sessions depended on the number of risk factors (smoking, fat intake and physical inactivity/increased BMI). Patients with one risk factor were invited for two sessions;
patients with two or more risk factors were invited for three sessions.
eDisplayed results are of total study group (N � 883); only 699 subjects received physical activity counseling.
act, action stage; BMI, body mass index; cont., contemplation stage; CT, controlled trial; GP, general practitioner; HRA, Health Risk Assessment; hrs, hours; min, minutes; mod, moderate intensity;
ns, nonsignificant; PA, physical activity; prep, preparation stage; RCT, randomized controlled trial; sig., significant; vig., vigorous intensity; wk, week.
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uality CT25 were identified. Results were inconsistent.
nly one study, an RCT of high quality,29 reported a
ositive result. At long-term follow-up, four RCTs, three
f high quality27,30,41 and one of low quality,28 and one
igh-quality CT40 were identified. Only one study, a
igh-quality RCT,41 reported a significant result in

avor of the intervention group. In conclusion, there is
o evidence for effect at short-, medium-, or long-term

ollow-up.

moking Cessation Interventions

he studies aimed at smoking cessation included nine
igh-quality RCTs,16,17,22,32–35,39,43,46 two low-quality
CTs,31,44 two CTs of high quality,24,45 and one low-
uality CT (Table 4).26 One smoking cessation inter-
ention was excluded because the intervention was
upplemented with nicotine replacement therapy when
ppropriate, and no information was available on its
ossible additional effect.41,42 Three studies aimed the

ntervention at pregnant women,31,43,45 and of these
tudies, only the data on the smoking status after birth
ere used, because of the specific situation these
omen experience during the pregnancy. One study

ncluded both infertile and pregnant women.31 For this
eview, only the data of the pregnant women were
ncluded.

The methods used to deliver the smoking cessation
nterventions differed from a mailed letter32,35,44 to a
ossible six contact moments with individual counsel-

ng.33 The most minimal interventions were those
onsisting of only one mailed letter.32,35,44 In several
tudies, the number of contact moments could not be
stablished precisely.16,21,22,26,31,33,34,39,45,46

tages of change for smoking. No studies reported on
hanges in stage of change for smoking for the total
opulation at short-term follow-up. At medium-term
ollow-up, one high-quality RCT16 and one low-quality
T26 were identified, both reporting positive outcomes.
t long-term follow-up, two high-quality RCTs22,33 and
ne RCT of low quality31 were identified. None of the
tudies reported differences between the study groups.
n conclusion, there is no evidence for effect at short
nd long-term follow-up. Limited evidence for an effect
as found at medium-term follow-up.

uitting smoking. At short-term follow-up, three RCTs
f high quality33,39,43 and one low-quality RCT44 re-
orted smoking quit rates. Results were inconsistent.
nly one high-quality RCT39 reported a positive out-

ome. One low-quality RCT44 only showed a significant
ffect of the intervention in the group of moderate to
ight smokers (�20 cigarettes/day). At medium-term
ollow-up, six RCTs of high quality,16,32,35,39,43,46 one
igh-quality CT,21 and one low-quality CT26 reported
moking quit rates. Results were inconsistent. Three

16,39,46
tudies reported a significant difference in favor R

36 American Journal of Preventive Medicine, Volume 26, Num
f the intervention group. At long-term follow-up, four
CTs of high quality,22,33,34,39 one RCT of low quality,31

ne high-quality CT,21 and one low-quality CT45 re-
orted on quit rates. Results were inconsistent. Two
igh-quality RCTs22,39 and the CT44 showed a positive
ffect in favor of the intervention. In conclusion, based
n the strength of evidence syntheses, there is no
vidence for effect at short-, medium, and long-term
ollow-up.

In the quantitative method, three studies were ex-
luded. Reasons for exclusion were including both non-
nd light smokers in the data,43 total numbers of
ubjects in the intervention and control group not
vailable,44 and only data available on maintained
essation.31 Because of the statistical heterogeneity of
he results, pooling was not considered appropriate.
nly two studies reported quit rates at short follow up

Table 5).33,39 Although both reported a positive result
n favor of the intervention, this result was significant in
nly one study. The odds ratios of the seven studies
eporting quit rates at medium-term follow-
p16,21,26,32,35,39,46 ranged from 0.67 (95% CI: 0.24,
.91) to 9.31 (95% CI: 1.12, 77.68). Of the five studies
howing a positive result, three were statistically signif-
cant.16,39,46 At long-term follow-up, three of the six
tudies reported a significant positive effect.22,39,45

ietary Interventions

ive RCTs of high quality described an intervention
imed at improvements in dietary behavior (Table
).14,20,23,24,32,41,42 Although one study included a refer-
al to a dietitian on an as-needed basis,23,24 this study
as included because only 3% (7/230) of the subjects
ere referred. All interventions were aimed at reducing
ietary fat intake. Further aims of the interventions
ere the following: increasing fruit and vegetable in-

ake,20,23,24,41,42 increasing dietary fiber intake,14 and
hanging meat consumption.23,24 As was the case in the
moking cessation and the physical activity interven-
ions, the delivery methods used and intensity of the
nterventions were diverse. Most of the studies mailed
ack dietary feedback once,14,20,23,24,32 and two studies
omplemented this with verbal advice.14,23,24 In only
ne study the intervention consisted solely of verbal
dvice on multiple occasions.41,42

tages of change for fat intake. Only one high-quality
CT23 was identified reporting on changes in stage of
hange for fat intake at short-term follow-up. The
esults were positive. No studies were identified report-
ng changes in stage of change at medium and long-
erm follow-up. In conclusion, there is limited evidence
or an effect at short-term follow-up and no evidence
or effect at medium and long-term follow-up.

at intake. At short-term follow-up, four high-quality
14,20,23,41
CTs reported on the effect on fat intake.

ber 4



Table 4. Description of studies with smoking cessation interventions (only first author is mentioned).

Author (year)ref

(design) Subjecta Intervention Follow-up Outcome measurements Resultsb

Butler (1999,
1997)16,17

(RCT)

536 (41, smokers consulting
GP)

1. Motivational counselling (patient rating
confidence and motivation to quit; GP
responds by building motivation and
confidence, patient sets meaningful
targets) (?�)

2. Brief standard smoking cessation advice

6M A. Abstention in last month (%)
B. Abstention in last 24hrs (%)

A. 3.0 v 1.5 (ns)
B. 8.1 v 3.0 (sign).

Cornuz (1997)21

(CT)
402 (39, �1 cig. in previous

week)
1. Resident training in stage-based

smoking cessation (1 1/2hr group
session � 1/2hr individual session with
role play) (?�)

2. No training (period prior to training)

6 and 12M A. Smoking cessation (%)
B. Attempt to quit at 6 or 12M

A. 7 v 5 (ns)
B. OR � 1.57 (sign)

Cornuz (2002)22

(RCT)
251 (36, �1 cig. in previous

week)
1. Resident training in stage-based

smoking cessation with educational
objectives (e.g. identify smokers, advise
quiting, assess stage of change, follow
up) (2� 1/2 day)

2. Control resident training

12M A. Smoking abstinence (%)
B. Progression of one stage (%)

A. 13 v 7 (sign)
B. 13 v 14 (ns)

Goldberg (1994)26

(CT)
252 (56, �1 cig. in last 24

hrs)
1. Resident training in stage-based

smoking cessation � manual
(incorporated in a 10-week lecture
series) (?�)

2. No resident training

6M A. Self reported cessation (%)
B. Stages progressed (mean)
C. Positive stage-progression

(%)

A. 14.7 v 16.2 (ns)
B. 0.63 v 0.34 (sign)
C. 51 v 41 (ns)

Hughes (2000)31

(RCT)
110 (26, �3 cig. in past 6

months)
1. Staged advice and stage-specific

information booklet (1�) � booklets
at follow-up visits (?�)

2. Usual care

12M A. Mean delta stage-of-change
B. Maintained cessation(%)

A. Ns
B. 62 v .65 (ns)

Kreuter (1996)32

(RCT)c
180 (?, ‘a puff’ in the last 7

days and planning
change)

1. Mailed enhanced HRA-feedback (risk
information & individually-tailored
behavior change information) (1�)

2. Mailed typical HRA-feedback (risk
information only) (1�)

3. No feedback

6M A. Quitting smoking (%) A. 12 v 13 v 17 (ns)

Lancaster (1999)33

(RCT)
479 (44, �1 cig./day) 1. Brief advice � personalized individual

counseling (1–6 sessions: 15–65 min.)
2. Brief advice

3 and 12M A. Not smoking (%)
B. Sustained non-smoker (%)
C. Stage of change (progression,

%)

A. 9.2 v 8.1 (ns)
B. 3.6 v 4.4 (ns)
C. 12M: 20.9 v 26.6

(ns)
Lennox (1998)34

(RCT)
2588 (?, smoking every/

most days)f
1. Training in stage-based smoking

cessation and motivational interviewing
for health professionals from the
practices (1 day) (?�)

2. No training

8 and 14M A. Not smoking in last 24hrs
(%)

B. Change in readiness to
change (mean change)

A. 8.0 v 9.4 (ns)
B. 0.60 v 0.27 (ns)

Lennox (2001)35

(RCT)
2610 (17–65, current

smoker)
1. Tailored letter (1�)
2. Non-tailored letter (1�)
3. Thank-you letter

6M A. Not smoking (%)
B. Shift in stage of change (OR)

A. 3.5 v 4.4 v 2.6 (ns)
B. (�20 cig./day): 1

v 3: OR: 1.76
(sign)

(continued on next page)
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Table 4. (continued)

Author (year)ref

(design) Subjecta Intervention Follow-up Outcome measurements Resultsb

Pieterse (2001)39

(RCT)
530 (36, smoking) 1. Brief behavioral advice (assessment,

motivation, setting quit date, self help
manual, possible follow-up) (1�
10min)

2. Usual care

1, 6 and 12M A. Smoking quit rate (%)
B. Consecutive abstinence (OR)

A. 18.6 v 3.8 (sign),
6M: 11.9 v 3.8
(sign), 12M:
13.4 v 7.3 (sign)

B. OR 12M: 3.04
(sign)

Stotts (2002)43

(RCT)
269 (28, ‘puff’ in past 28

days and pregnant in
28th week)

1. Motivational interviewing (MI)
telephone counseling (2� 20–30 min)
� tailored feedback letter (1�)

2. Usual care

3 and 6M
post-partum

A. Quit smoking (%) A. 16.9 v 17.1 (ns)

Strecher (1994)44

(RCT)
72 (50, smoked ‘even a

puff’ in previous week)
1. Tailored health letter (1�)
2. Standard health letter

4M A. Not smoking (%) A. 20.8 v 7.4 (ns)

Valanis (2001)45

(CT)
3079 (24, pregnant,

smoking or stopped
recently)

1. Stage-based verbal advice � follow-up
advice at subsequent visits (?�)

2. Usual care

1Y post-
partum

A. Smoking 1 year postpartum
(% not smoking past 6
months)

A. 18.4 v 14.9 (sign)

Wang (1994)46

(RCT)
93 (62% �40, �1 cig./day) 1. Stage-matched advice in clinic visit

(?�)
2. Poster-reminder in practice
3. Usual care

6M A. Not smoking (%) A. 28.6 v 8.3 v 4.3
(1 v 3: sign)

aNumber of subjects (mean age, main inclusion criterion).
bThe results given are mostly of the first follow-up measurement. In cases where no further results are given, these results are not relevant or significant.
cA total of 1317 patients was included in the study (mean age: 40 years). Answers to the baseline questionnaire on seven health risk behaviors determined the main topic of the intervention.
dA pragmatic design was used: general practices were randomized and included subjects were patient in practice. However, it is unknown whether they actually visited their GP and received smoking
cessation advice during the intervention-phase.
cig, cigarette(s); CT, controlled trial; GP, general practitioner; HRA, Health Risk Assessment; hrs, hours; M, months; min, minutes; ns, non-significant; OR, odds ratio; RCT, randomized controlled
trial; sign, significant; W, weeks; wk, week; Y, years.
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hree of them reported a positive result.14,20,41 The
ther showed a nonsignificant decrease in fat intake.23

t medium-term follow-up, only one study was identi-
ed, a high-quality RCT.32 A non-significant difference

n favor of the stage-based intervention group was
bserved. At long-term follow-up, two high-quality
CTs14,41 reported on changes in fat intake, both with
ositive results. In conclusion, there is strong evidence
or an effect of a stage-based intervention on fat intake
t short- and long-term follow-up, and there is no
vidence for an effect at medium-term follow-up.

iscussion and Conclusion

ith this review, we aimed to shed light on the effec-
iveness of stage-based lifestyle interventions in primary
are. The current popularity of this kind of interven-
ion is confirmed by the fact that only 11 of the 29
ncluded studies were published before the year 1999,
ith the first studies published in 1994. With this, the

requently mentioned empirical evidence on the effec-
iveness of interventions based on stages of change
eems to be building up.5,47 However, the results of this
eview raise questions about the evidence for the effec-
iveness of these interventions.

ffectiveness

hysical activity. No evidence was found for an effect
n the level of physical activity. Although more studies
eported positive results at short-term follow-up than at
ong-term follow-up, more than half of the studies did
ot find a positive result at short-term follow-up. The
utcome measure used appears to be an important
actor. The only two studies using the number of

able 5. Odds ratio (OR) with 95% confidence intervals (C
roup (C) at short-term (�6 months), medium-term (6 mon
entioned)

tudy by first author I

hort-term follow-up (<6 months)
Lancaster33 23/24
Pieterse39 50/26
edium-term follow-up (6 months)
Butler16 22/27
Cornuz21 8/15
Goldberg26 10/89
Kreuter32 7/59
Lennox34 30/85
Pieterse39 32/26
Wang46 10/39

ong-term follow-up (>6 months)
Cornuz21 9/15
Cornuz22 15/11
Lancaster33 17/24
Lennox34 74/13
Pieterse39 36/26
Valanis45 290/20
hysical activity sessions as outcome measure showed a t
ositive result.30,41 Except for the study of Calfas et
l.,17 the total time subjects spend on physical activity at
ollow-up did not differ between the study groups. The
uestion can be raised as to whether people do not
ecome more physically active, but in fact adopt the
essage of regular physical activity literally and spread

he same time over more sessions.

moking cessation. In the qualitative analyses of the
ata, the conclusion was drawn that there was limited to
o evidence for an effect of the stage-based smoking
essation interventions on quit rates and on stages of
hange. The quantitative analysis showed a positive
rend at all follow-up measurements. Based on these
ata, the authors conclude that there seems to be a
mall, but positive, effect of stage-based interventions in
rimary care on smoking cessation rates. Taking a
loser look at the studies, it can be concluded that
ailing a tailored letter once is not effective for smok-

ng cessation.32,35,44 Furthermore, personal advice from
he primary care physician, with follow-up advice during
ubsequent visits (mostly not planned for smoking cessa-
ion) seems to be the most effective strategy.16,22,31,39,45,46

ietary behavior. The five included studies on dietary
ehavior paint a positive picture for the effect of stage-
ased interventions on dietary behavior, or more spe-
ifically on fat intake. Two studies also reported on the
ffect on fruit and vegetable intake, but these results
ere inconsistent (data not shown).20,23,24 Based on the
ualitative analyses of the effect on fat intake, the conclu-
ion was drawn that there is strong evidence for an
ffect at short and long-term follow-up. However, there
as no evidence for an effect at medium-term follow-
p. For an effect on stages of change for fat intake,

r quitting smoking for intervention group (I) and control
and long-term (�6 months) follow-up (only first author is

C OR (CI, 95%)

20/248 1.16 (0.62, 2.17)
10/261 5.73 (2.84, 11.57)

8/266 2.70 (1.19, 6.19)
9/147 1.42 (0.54, 3.75)

19/163 0.96 (0.43, 2.16)
10/60 0.67 (0.24, 1.91)
22/850 1.37 (0.78, 2.39)
10/261 3.39 (1.63, 7.05)
1/28 9.31 (1.12, 77.68)

11/247 1.30 (0.53, 3.22)
7/136 2.76 (1.09, 7.04)

28/248 0.58 (0.31, 1.08)
80/1207 0.81 (0.58, 1.12)
19/261 1.97 (1.10, 3.53)

116/1028 1.29 (1.03, 1.63)
I) fo
ths),

9
9

0
5

7
9

5
5
9
81
9
55
here was limited evidence at short-term follow-up and
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Table 6. Description of studies with dietary interventions (only first author is mentioned)

Author
(year)ref

(design) Subjectsa Intervention Follow-upd Outcome measurements Resultsb

Beresford
(1997)14

(RCT)

2111 (26% �65, GP
appointment)

1. Physician advice, self-help
booklet, (1�) and reminder
letter (1�)

2. Usual care

3 and 12
months

A. Fat-intake (%en, change)
B. Fiber-intake (g/1000kcal,

change)

A. �1.52 v �0.48 (sign),
12M: �1.54 v �0.34 (sig.)

B. 0.50 v 0.36 (ns)

Campbell
(1994)20

(RCT)

558 (41, GP
appointment)

1. Mailed tailored information
packet (1�)

2. Mailed non-tailored information
packet (1�)

3. No information

4 months A. Total fat (g/day, change)
B. Saturated fat (g/day,

change)
C. Fruit and vegetable (serv./

day, change)

A. 1 v 3: �10.3 v �1.3 (sig.)
B. 1 v 3: �4.8 v �0.5 (sig.)
C. 1 v 3: �0.3 v �0.3 (ns)

Delichatsios
(2001,
2001)23,24

(RCT)

504 (50, patient in
practice)

1. Mailed dietary recommendations
with tailored feedback letter and
booklets (1�) � verbal advice
from physician (1�) �
motivational telephone
counseling sessions (2�)

2. Mailed non-staged dietary
feedback

3 months A. Fruit/vegetable intake
(serv.)

B. Whole-fat diary intake
(serv.)

C. Progression of stage (fat
intake, %)

A. Difference between
groups: 0.6 (sig.)

B. Difference between
groups: �0.4 (ns)

C. 47 v 29 (sig.)

Kreuter
(1996)32

(RCT)c

155 (?, diet high in
fat and planning
change)

1. Mailed enhanced HRA-feedback
(risk information and
individually-tailored behavior
change information) (1�)

2. Mailed typical HRA-feedback
(risk information only) (1�)

3. No feedback

6 months A. Reducing dietary fat
consumed (%)

A. 93 v 88 v 78 (ns)

Steptoe
(1999,
1999)41,42

(RCT)d,e

883 (47, cholesterol
conc. 6.5–9.0
mmol/l)

1. Counseling session with practice
nurse (2/3�20 min) �
telephone call (1/2� in between
sessions)

2. Usual care

4 and 12
months

A. Fat score (% changed) A. 26.0 v 11.5 (sig.), 12
months: 23.3 v 15.2 (sig.)

aNumber of subjects (mean age, main inclusion criterion).
bThe results given are mostly of the first follow-up measurement. In cases where no further results are given, these results are not relevant or significant.
cA total of 1317 patients was included in the study (mean age: 40 years). Answers to the baseline questionnaire on seven health risk behaviors determined the main topic of the intervention.
dThe number of counseling sessions depended on the number of risk factors (smoking, fat intake and physical inactivity/increased BMI). Patients with one risk factor were invited for 2 sessions,
patients with two or more risk factors were invited for 3 sessions.
eDisplayed results are of total study group (N�883). Only 365 subjects received counseling about reducing dietary fat intake.
%en, % Energy; conc, concentration; g, gram; GP, general practitioner; HRA, Health Risk Assessment; kcal, kilocalories; min, minutes; ns, non-significant; serv, serving; sign, significant.
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o evidence at medium and long-term follow-up. The
ontrast in this evidence is mostly due to the small
umber of studies published and the choice of the

iming of the follow-up measurements. Only one study
ncluded a follow-up measurement at 6 months. Al-
hough a positive trend was observed, this result was not
tatistically significant. It needs to be said that a conclu-
ion based on this small number of studies is not very
olid, because one additional high-quality study with a
egative result could alter the positive conclusion im-
ediately. Therefore, this conclusion must be inter-

reted with caution. Reviewing the intensities of the
nterventions, the conclusion can be drawn that both

inimal and more intense interventions can produce
ositive results.

ethodologic Issues

potential limitation of this review, and most reviews in
eneral, is the literature search. It is possible that the
earch did not identify all trials published, which could
ead to a selection bias, but this was minimized by
hecking the references of previously published reviews
nd the articles retrieved in the search. Furthermore,
he organization of primary care differs worldwide, and

clear and worldwide-accepted definition of primary
are is not available. A different definition or interpre-
ation of primary care could have led to the inclusion of

different set of studies. The criterion to exclude
npublished trials might cause publication bias, which

s known to cause bias to positive findings.48

There is no evidence-based consensus on which
riteria should be used for assessing the methodologic
uality of RCT/CT. Consequently, the items included
re, to some extent, arbitrarily chosen. The large
umber of “?” scored suggests that unclear descriptions
f the research procedures might be of source of bias,49

nd this could substantially limit the interpretation of
he methodologic quality. The overall methodologic
uality of the included studies can be considered as
ood, ranging from 4 to a perfect 10. Although a
umber of reviews has been published on the topic of

ifestyle interventions in primary care,10,50–57 method-
logic quality rating was not always included, and none
f the reviews focused solely on stages-of-change–based

nterventions. However, the conclusions of the majority
f the reviews are comparable with the conclusions
rawn in this review; that is, there seems to be a
arginal effect on smoking quit rates, and the physical

ctivity interventions have varying success. No previous
eviews are available on the effectiveness of dietary
dvice in primary care.

Because of the heterogeneity of the interventions
nd outcome measures used, the authors decided not
o calculate and compare effect sizes. The information

rovided in the tables and in the text provides sufficient a
nformation about the effectiveness of the studies
ncluded.

Although it was established that all interventions
ere based on the TTM-model, the extent to which this
as the case was not systematically assessed and in-
luded in the conclusions. Some interventions were
xclusively based on the TTM model,18,25,46 whereas
thers used the TTM model in combination with other
heories.14,16,44 However, because of the heterogeneity
f the interventions, a conclusion as to whether inter-
entions more accurately based on the TTM model
roduce better results could not be drawn.

tages of Change as Basis for Interventions

he use of the stages-of-change model in changing a
ery diverse set of behaviors is becoming more popular
ut is also controversial,5,58 and questions on the inter-
al validity of the model can be raised. Originally
eveloped for use in smoking cessation, its application
o dietary behavior and physical activity has several
ricky aspects. The transition of the stages of change

odel from cessation activities such as smoking and
rug abuse to initiation activities such as healthy eating,
creening, and sexual behavior has been questioned in
he literature.58,59 Furthermore, smoking is a dichoto-

ous behavior; either one smokes or one does not
moke. Although physical activity and dietary behavior
an be grasped in a dichotomous manner as well (e.g.,
ufficiently/insufficiently physically active), there exists
large gray area between the two ends of both contin-
ums. It is confusing that becoming physically active on
days of the week does not place someone in the action

tage (according to the current recommendations),
here this is obvious when one is only reducing the
umber cigarettes smoked. Furthermore, smoking is a
onscious behavior of which a person is aware, where in
he case of physical activity and dietary behavior usually
great deal of knowledge is required to classify oneself

n either the healthy or the unhealthy group.60,61 As is
escribed in the literature,5,58–62 misclassifications are
ften observed in self-report of stages of change for
hysical activity and dietary behavior. An intervention
ased on such misclassification might just not deliver
he right message to the right person.

The reduction of a complex behavior to a small
spect (e.g., focusing on reducing dietary fat intake
nstead of on the more general concept of healthy
ating) might explain some of the observed differences
n effect, as such a reduction is hard to accomplish in
he physical activity interventions. Although these inter-
entions were mostly focused on moderate intensity
hysical activity in daily living, this still encompasses a
ide variety of behaviors and possible intensities of

hese behaviors. The overall message of regular physical

ctivity may therefore be harder to follow.
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Despite these limiting aspects of the stages-of-change
odel, it can still be viewed as a valuable model for

hanging behavior, especially in primary care. It en-
bles the primary care physician to obtain important
nformation for behavior change in a short period of
ime, and it seems to be a logical basis for a behavior
hange intervention.63 However, although a number of
uthors have suggested focusing health behavior
hange interventions on the individual stage of
hange,8,64,65 this review does not provide substantial
vidence for its effectiveness. The still-growing number
f studies in this field might provide new evidence and

nsights.
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