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Background: Numerous trials of the efficacy of brief al-
cohol intervention have been conducted in various set-
tings among individuals with a wide range of alcohol dis-
orders. Nevertheless, the efficacy of the intervention is
likely to be influenced by the context. We evaluated the
evidence of efficacy of brief alcohol interventions aimed
at reducing long-term alcohol use and related harm in
individuals attending primary care facilities but not seek-
ing help for alcohol-related problems.

Methods: We selected randomized trials reporting at
least 1 outcome related to alcohol consumption con-
ducted in outpatients who were actively attending pri-
mary care centers or seeing providers. Data sources
were the Cochrane Central Register of Controlled
Trials, MEDLINE, PsycINFO, ISI Web of Science,
ETOH database, and bibliographies of retrieved refer-
ences and previous reviews. Study selection and data
abstraction were performed independently and in du-
plicate. We assessed the validity of the studies and per-

formed a meta-analysis of studies reporting alcohol
consumption at 6 or 12 months of follow-up.

Results: We examined 19 trials that included 5639 in-
dividuals. Seventeen trials reported a measure of alco-
hol consumption, of which 8 reported a significant effect
of intervention. The adjusted intention-to-treat analysis
showed a mean pooled difference of −38 g of ethanol (ap-
proximately 4 drinks) per week (95% confidence inter-
val, −51 to −24g/wk) in favor of the brief alcohol inter-
vention group. Evidence of other outcome measures was
inconclusive.

Conclusion: Focusing on patients in primary care, our
systematic review and meta-analysis indicated that brief
alcohol intervention is effective in reducing alcohol con-
sumption at 6 and 12 months.
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E XCESSIVE ALCOHOL USE IS A

major public health con-
cern1 associated with an in-
creased risk of morbidity and
mortality.2 Numerous trials of

the efficacy of brief alcohol intervention
(BAI) have been conducted in various set-
tings among individuals with a wide range
of alcohol disorders. It has been suggested
that BAI has the potential to reduce seri-
ous adverse consequences of alcohol con-
sumption.3 Between 1993 and 2002, 8 sys-
tematic reviews4-11 including between 7 and
56 studies were published; 4 of these ag-
gregated data in a meta-analysis.5,9-11

While BAI applies to various settings, the
efficacy of the intervention is likely to be in-
fluenced by the context. Admission to an
emergency department or hospital differs
from an opportunistically delivered inter-
vention among primary care patients. Fur-
thermore, because primary care encoun-

ters include a large proportion of the
community and because of a low thresh-
old of access, it is important to focus on BAI
conducted among primary care patients.
Several projects aimed at implementing brief
alcohol counseling in primary care are on-
going (eg, the World Health Organization
brief intervention project, phase IV12). Al-
though conditions for optimal implemen-
tation strategies of BAI are yet to be deter-
mined,13,14 a summary of the efficacy of BAI
in primary care on non–treatment-seeking
patients is needed.

Thepurposeofthissystematicreviewwas
to evaluate the evidence of efficacy of BAI
aimedatreducinglong-termalcoholuseand
relatedharmamong individuals activelyat-
tendingprimaryhealthcarecentersbutnot
seeking help for alcohol problems.

METHODS

LITERATURE SEARCH

Studies included in this review were drawn from
different sources: (1) the Cochrane Central Reg-
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ister of Controlled Trials, MEDLINE, and
PsycINFO from inception to January
2003, completed with searches in the ISI
Web of Science and ETOH databases; (2)
bibliographies of retrieved references and
previous reviews; and (3) our own bib-
liographic resources. No restrictions
were applied to language or year of pub-
lication.

STUDY SELECTION

Eligible studies were randomized con-
trolled trials reporting at least 1 outcome
relatedtochange inalcohol intake,drink-
ing status, health-related quality of life
or functional status, laboratory markers
relatedtoalcoholuse,utilizationofhealth
care resources, or cost data.

Only studies conducted in outpa-
tients who were actively attending a pri-
mary health care center or provider were
considered. Studies involving alcohol
treatment–seeking patients were ex-
cluded. We considered individuals who
responded to advertisements or who
were referred for alcohol treatment to be
alcohol treatment seekers. Studies con-
ducted in a hospital ward or in an emer-
gency department were not eligible.
Studies that selected patients by means
of registers or patient lists or that spe-
cifically convened individuals for alco-
hol screening were also excluded. At
least 75% of the study population con-
sisted of primary care patients; for
samples with less than 75% primary care
patients, subanalyses must have been
performed according to population type.

Eligible interventions were as fol-
lows: (1) intervention delivered indi-
vidually that focused on alcohol con-
sumption with a face-to-face component
during the initial session, and (2) inter-
vention defined as “brief intervention”
or “motivational intervention” or re-
porting the use of feedback or advice to
reduce alcohol consumption. No restric-
tions were applied to repeated interven-
tions or reinforcement sessions.

Two of us (N.B. and B.B.) reviewed
the titles and abstracts independently
and in duplicate. Abstracts were se-
lected for full text reading whenever se-
lected by 1 or 2 authors. The same 2 then
read the preselected articles indepen-
dently and in duplicate, and applied in-
clusion and exclusion criteria. When no
consensus was obtained, articles that
were not fully rejected or accepted were
discussed and submitted to a third au-
thor (J.-B.D.).

DATA ABSTRACTION

For each selected article, 2 of us alter-
natively performed data abstraction in-

dependently and in duplicate. Disagree-
ments over the abstraction were
discussed and submitted to a third au-
thor (N.B., B.B., then J.-B.D., or N.B.,
J.-B.D., then B.B.) when necessary.

SYSTEMATIC REVIEW
ANALYSES

We analyzed several components of treat-
ment and control interventions (con-
tents, provider, duration, and repeti-
tion), outcomes, and methods (design and
inclusion and exclusion criteria) to un-
derstand and evaluate the impact of these
elements on our results. Two of us (N.B.
and B.B.) assessed trial quality indepen-
dently and in duplicate and obtained a
quality score (by consensus when needed)
for each trial by using an instrument
adapted from Ferri et al.15 We added el-
ements derived from the Consolidated
Standards of Reporting Trials state-
ment16 and from Jüni et al.17 For each trial,
a quality score ranging from 0 (low) to 18
(high) was assigned. The instrument
evaluated randomization, concealment of
allocation, blinding in assessment of out-
comes, attrition during follow-up, pres-
ence of an intention-to-treat analysis, and
additional criteria (clear definition of in-
tervention, selection and performance
bias, and presence of a measure of inter-
vention exposure).

META-ANALYSIS

In the framework of this systematic re-
view, a meta-analysis was deemed fea-
sible only for the principal outcome of al-
cohol consumption. Studies reporting
alcohol consumption or differences in al-
cohol consumption at 6 or 12 months of
follow-up containing corresponding con-
fidence intervals (CIs), standard devia-
tions, or standard errors at baseline and
other follow-up measures were included
in the meta-analysis. The magnitude of
effect (effect size) was expressed in terms
of mean net reduction in alcohol con-
sumption (in grams of ethanol per week)
observed in the BAI group compared with
the control group. For example, an effect
size of −10 g means that, on average, sub-
jects in the BAI group reduced their
weekly alcohol consumption by 10 g more
than the controls. When data on weekly
alcohol consumption were missing (eg,
no description of the content of a stan-
dard drink in absolute alcohol or descrip-
tionof correspondingequivalencesofvari-
ousalcoholicbeverages suchasbeer,wine,
or spirits), we used the definition of the
absolute ethanol content in a standard
drink used in the country where the study
was performed, according to Babor and
Higgins-Biddle18 and Dufour.19 The varia-

tion between countries and studies of a
“standard” drink’s ethanol content is also
the reason for expressing results in grams
of ethanol and not in drinks.

To obtain an intention-to-treat analy-
sis across all studies, we considered all
randomized individuals. We chose a con-
servative option and assigned the mean
group baseline alcohol consumption
value to randomized individuals ex-
cluded from the analyses at follow-up.
For studies reporting change in alco-
hol consumption, missing individuals
were counted as showing no change.

STATISTICAL METHODS
FOR META-ANALYSIS

Meta-analysis was performed by using the
commands “metan” and “meta” of the sta-
tistical software Stata 8 (Stata Corp, Col-
lege Station, Tex). A random effects model
was used to examine the heterogeneity be-
tween the studies and combined their re-
sults. The overall pooled effect was esti-
mated by the weighted average of
individual study effects by means of the
DerSimonian and Laird weighting
method. Between-studies heterogeneity in
outcome was tested using the Cochran �2

Q statistic. The I2 measure proposed by
Higgins et al20 was used to estimate the
percentage of total variation in outcome
that is due to heterogeneity rather than
chance. The extent to which study-level
variables explained heterogeneity in the
effect size was explored by fitting metar-
egression models. The following vari-
ables were considered: year of study pub-
lication, sex of study population, mean
alcohol consumption in the BAI group at
baseline, lengthof follow-up, response rate
to follow-up, duration of intervention,
technique used in intervention, score of
methodologic quality, and subscore re-
lated to quality of randomization, alloca-
tion concealment, and blinding. Publica-
tion bias was examined by means of the
Begg and Mazumdar adjusted rank cor-
relation test21 and the Egger regression
asymmetry test.22

RESULTS

A total of 612 references were ob-
tained after exclusion of redundant
references from various sources,
from which 135 reports were se-
lected for detailed evaluation. The se-
lection process is summarized in
Figure 1. Of the 24 selected ar-
ticles, all but 1 was retrieved for fur-
ther evaluation during the abstract
selection process by one reviewer
(N.B.) and all but 1 by the other
(B.B.) (agreement, 92%; �=0.65).
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STUDY CHARACTERISTICS

The24retained reports represent the
resultsof19 trials23-46: 9 conducted in
NorthAmerica,7inEurope,2inAfrica,
and 1 in Australia. Two reports were
publishedinSpanish,1inFrench,and
21inEnglish.Fourreportswererelated
to Project TrEAT (Trial for Early Al-
coholTreatment),30,32,33,40 1wasanan-
cillary report connected to the study
conductedbySenftetal44 that focused
on health care utilization,34 and 2 re-
portedresultsofmenandwomensepa-
rately.23,24 Inclusionandexclusioncri-
teria are summarized inTable1 and
Table2. All but 4 (26%)27,44-46 of the
19selectedstudiesusedcustomaryal-
coholconsumptionasaninclusioncri-
terion,and14studies(74%)excluded
alcohol-dependent individuals.

Study size ranged from 80 to 774
subjects, with a total of 5639. Thir-
teen trials (74%) included subjects
of both sexes, 3 (16%) were males
only, and 3 (16%) were initially con-
ducted among male and females in-

dividuals but females were not in-
cluded in the analyses.25,26,38 One
study focused specifically on el-
derly patients (�65 years old).31

Three trials were cluster random-
ized,28,36,42 1 was randomly allo-
cated to groups in weekly blocks,43

and the remaining 15 were individu-
ally randomized. Two of the cluster-
randomized trials28,42 used the pri-
mary care center as the unit of
randomization and the patient as the
unit of analysis. The third one36 used
the physician as the unit of random-
ization. The length of follow-up
ranged from 6 to 48 months.

Treatment and control interven-
tionsaresummarizedinTable3.The
reporteddescriptions(eg,contentand
duration)variedacross these studies.
All selected studies included some
advice being given to the BAI groups,
and all except 136 reported the use of
feedbackregardingalcoholconsump-
tion levels and/or adverse effects of
alcohol consumption. Six studies
made explicit reference to the Moti-

vational Interview47 by Miller and
Rollnick,23,24,28,39,42-44 2 studies37,41 to
the cognitive-behavioral techniques
developed by Sanchez-Craig,48 and 3
studies30,31,36 totheinterventiondevel-
oped by Wallace et al.49 The length of
interventionrangedfrom5to45min-
utes.TheBAIwasrepeatedorincluded
abooster session in10studies, and in
4 additional studies a follow-up visit
was offered to participants. The con-
trol interventionin6studiesconsisted
of up to 5 minutes of advice. The re-
maining 13 studies had no interven-
tionorusualcareasthecontrolgroup.

QUALITATIVE DATA
SYNTHESIS

Summaryresultsof thesystematic re-
viewarepresentedinTable4.Follow-
up rates ranged from 31.5% to 92.4%
(mean,72.4%;median,77.2%).Nine
(47%)of19studieshadanattritionrate
of less than 20%. The methodologic
qualityscoresrangedfrom536to14,30,39

withameanof9.6andamedianof9.0.
Tenpointswasarbitrarilydetermined
tobethecutoffbetween“high-quality”
and “low-quality” studies. A low-
quality rating was principally related
toinadequaterandomizationorinsuf-
ficient reporting of concealment of
allocation.Only2of theselectedstud-
ies39,46 sufficiently reported conceal-
mentofallocation,whereasmostofthe
remaining studies either reported it
only partially, or documented inad-
equate concealment of allocation.
High-qualitystudiesweremore likely
than low-quality studies toreport sta-
tistically significantpositiveeffectsof
intervention (�2=3.9, P=.048).

EFFECTS OF THE
COMPARED INTERVENTIONS

Among 17 trials reporting a quanti-
fied outcome measure of alcohol con-
sumption, 8 reported statistically sig-
nificant effects of BAI and 7 reported
no significant effects. None of the
studies reported negative effects of
BAI. Two trials reported significant ef-
fects on secondary measures (num-
ber of drinking days per month38 and
usual drinking amount per occasion
among women23) and nonsignifi-
cantprincipalquantity-frequencyout-
comes. Meta-analysis was restricted
to those 10 trials for which the re-
ductionofalcoholconsumptioncould

Search Strategy: 612 Potentially
    Relevant Reports

Preselection (Titles and Abstracts)
    (Including References of Previous
    Reviews, Hand Search of References,
    Bibliographic Database of Authors)

477 Reports Excluded on 
Basis of Abstracts

135 Reports Retrieved for 
Detailed Evaluation

Full Text Reading

18 Eligible Reports 
Identified

24 Reports Discussed or 
Searched for Additional 
Information

93 Reports Excluded

111 Reports Excluded:
17 Not Randomized Trials
88 Not Conducted Among Patients 

Actively Attending Primary Health Care
4 Not Reporting Results of Brief 

Intervention
3 Not Targeted on Patients

24 Eligible Reports 
Identified

Finally Included: 19 Trials
    (24 Reports)

Cochrane Central Register of Controlled Trials:
98 Documents

MEDLINE and PsycINFO (Mutually Exclusive):
512 and 55 Documents, Respectively

ISI Web of Science and ETOH Databases:
183 Documents

Figure 1. Flow diagram of literature searches and study selection resulting in identification of 19 eligible
trials (see “Methods” section). For the number of reports excluded, one study was counted twice because
there could be more than 1 reason for exclusion.
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be calculated to assess the efficacy of
the intervention.

Instudies reportingresults atboth
6and12monthsof follow-up, thenet
reductioninalcoholconsumptionwas
similarat6and12months(intention-
to-treat analysis, P=.91). Similarly,
only a small difference in effect size

(intention-to-treat analysis, P=.75)
was found between men and women
in studies reporting sex differences.
Therefore, meta-analysis was per-
formed on all studies reporting data
with either 6 or 12 months of follow-
up (12 months if both) independent
of sex. For the 3 trials that evaluated

2 different intervention modalities,
each intervention group was consid-
ered separately to examine its contri-
bution to theeffect size. Intention-to-
treat analyses were possible for only
12 of 13 intervention groups because
thenumberofsubjectsrandomizedin
eachgroupatbaselinewasnotreported

Table 1. Inclusion Criteria of Patients in 19 Selected Trials

Resource Sex Age, y

Absolute
Ethanol

Consumption
(Cutoff ), g/wk

Binge
Drinking

CAGE or AUDIT
Score Cutoff* Other

Heather et al,35 1987 M/F 18-65 M: �280
F: �160

NR NR Clinical suspicion according
to GP

Acuda,25 1992 M 18-70 �350† 100 g/occ, �2
times/mo†

NR NA

Machona,38 1992 M 18-70 �350† 100 g/occ, �2
times/mo†

NR NA

Seppa,45 1992 M/F NR NR NR NR MCV �100 fL (no other cause
than alcohol consumption)
and Malmö Modified MAST
score �2‡

Richmond et al,43 1995 M/F 18-70 M: �350
F: �210

NR NR NA

Israel et al,37 1996 M/F 30-60 �1080 g/4 wk �60 g/d, �8 d in
previous 4 wk

CAGE: �2 NA

Fernandez San Martin et al,29

1997
M 18-64 �210 NR NR NA

Project TrEAT,30,32,33,40

1997-2002
M/F 18-65 M: �168

F: �132
�60 g on �4 occ

in previous 30 d
CAGE: �2 NA

Altisent et al,26 1997 M§ 15-70 M: �280
F: �168

NR NR NA

McIntosh et al,41 1997 M/F �15 NR �54.4 g on any day
in previous 28 d

CAGE: �1 NA

Senft et al,44 1997 M/F �21 NR NR AUDIT: 8-21� NA
Burge et al,27 1997 M/F �18 NR NR NR Consumers in past 6 mo and

DIS positive in past year
Cordoba et al,28 1998 M 14-50 �280 �80 g/d at least

once/mo
NR NA

Project GOAL,31 1999 M/F �65 M: �132
F: �96

M: �48 g/occ �2 times
in past 3 mo

CAGE: �2 NA

F: �36 g/occ, �2 times
in past 3 mo

NR NA

Ockene et al,42 1999 M/F 21-70 M: �153.5
F: �115.2

M: �62 g on �1 occ
in previous 1 mo

F: �51.2 g on �1 occ
in previous 1 mo

CAGE: �2 And regular appointment
with GP

Aalto et al,23,24 2000-2001 M/F 20-60 M: �280
F: �190

NR CAGE: �3 (M),
�2 (F)

NA

Vinson and Devera-Sales,46

2000
M/F �18 NR NR AUDIT: �8 NA

Maisto et al,39 2001 M/F �21 M: �224
F: �168

NR AUDIT: �8 NA

Huas et al,36 2002 M 18-65 �280 NR NR And �5 d/wk with alcohol
consumption

Abbreviations: AUDIT, Alcohol Use Disorder Identification Test; CAGE, a questionnaire for alcoholism evaluation (Have you ever felt the need to cut down on your
drinking? Have you ever felt annoyed by criticism of your drinking? Have you ever felt guilty about your drinking? Have you ever taken a drink (eye opener) first thing in
the morning?); DIS, Diagnostic Interview Schedule for Alcohol Abuse and Dependence; GOAL, Guiding Older Adult Lifestyles; GP, general practitioner; MAST, Michigan
Alcoholism Screening Test; MCV, mean corpuscular volume; NA, not applicable; NR, not reported; occ, occasion(s); TrEAT, Trial for Early Alcohol Treatment.

*Patients with CAGE or AUDIT scores above the cutoff (or within the interval in the study by Senft et al44) were included. See also exclusion criteria in Table 2.
†If the patient perceived a problem or had tried to cut down in the past 3 years, the inclusion criteria were lower (at least 300 g/wk or 100 g on 1 occasion per month

or more).
‡Medical history and alcohol-induced increase in serum �-glutamyltransferase were also taken into account.
§Women were included in the trial but excluded from the analyses.
�If the sum of the AUDIT frequency and quantity item scores was 5 or more, or if the patient reported having 6 or more drinks per occasion at least weekly, the patient

was included even if the total AUDIT score was less than 8 (15% of subjects).
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in1study.28Theforestplotoftheeffect
sizesobservedinthe12trialsandsub-
trials included in the meta-analysis is
shown inFigure2. Based on follow-
up observations without adjustment
for dropout, the overall pooled effect
size of the trials consisted of a net
change of −50 g of ethanol (about 5
drinks)perweek(95%CI,−65to−34).
In relative terms, this net change of

−50gofethanolcorrespondstoanad-
ditionalrelativemeanreductionof15%
in alcohol consumption when the in-
tervention groups (relative mean re-
duction,34%)arecomparedwith the
control groups (relative mean reduc-
tion,19%).Whenonlytrials forwhich
intention-to-treatanalysiswaspossible
areconsidered, theunadjustedpooled
effect sizewassimilar (−47g/wk;95%

CI,−62to−31g/wk)andtheadjusted
effect sizeaftercorrectionfor lost sub-
jects was smaller (−38 g/wk; 95% CI,
−51to−24g/wk)yet still significantly
different from0.Between-studieshet-
erogeneityineffectsizewasnotsignifi-
cant according to the Cochran �2 test
(Q12=15.1, P=.24). The measure of
heterogeneity recommended by Hig-
gins et al20 indicated a low level of

Table 2. Exclusion Criteria in 19 Selected Trials

Resource
Alcohol

Dependence

Treatment
for Alcohol
Problems

Absolute
Ethanol

Consumption Pregnancy Drug Use
Somatic
Disease

Psychiatric
Disease

Previous
Advice to
Cut Down Other

Heather et al,35 1987 Yes NA NA Yes Dependence on
opiate drugs

Known liver
disease

Yes NA NA

Acuda,25 1992 Yes Yes �150 g/d Yes Yes Liver damage Yes Yes NA
Machona,38 1992 Yes Yes �150 g/d Yes Yes Liver damage Yes Yes NA
Seppa,45 1992 NA NA NA NA NA NA NA NA NA
Richmond et al,43

1995
Yes Yes NA Yes NA Presence of

disease in
which alcohol
consumption is
contraindicated

Yes NA MAST �20

Israel et al,37 1996 Yes AA NA NA Yes NA Yes NA GGT 4 times
or higher
than normal
(�200 U/L)

Fernandez San Martin
et al,29 1997

NA Yes NA NA Yes NA Yes NA NA

Project TrEAT,30,32,33,40

1997-2002
Yes Yes �600 g/wk Yes NA NA Suicidal

ideation
If in previous

3 mo
NA

Altisent et al,26 1997 Yes* Yes NA NA NA Liver damage or
other
pathology for
which
abstinence is
recommended

Yes NA MALT �11

McIntosh et al,41 1997 NA NA NA NA NA NA NA NA NA
Senft et al,44 1997 Yes NA NA Yes NA NA NA NA AUDIT �21
Burge et al,27 1997 NA Yes NA NA If in treatment NA NA NA NA
Cordoba et al,28 1998 NA NA NA NA NA Pathology or

treatment
�3 mo that
suggests
alcohol
abstinence

NA If for �2 y CAGE score �1,
exclusively
weekend
drinkers

Project GOAL,31 1999 Yes Yes �600 g /wk NA NA NA Suicidal
ideation

If in previous
3 mo

NA

Ockene et al,42 1999 Yes NA NA NA Yes NA Yes NA NA
Aalto et al,23,24

2000-2001
Yes Yes NA NA NA Severe disease Yes NA Positive CAGE

because of
earlier heavy
drinking but
who had now
stopped or
reduced

Vinson and
Devera-Sales,46

2000

Yes Yes NA Yes If in treatment
or if treatment
scheduled

NA Yes NA NA

Maisto et al,39 2001 Yes Including
AA

NA NA Yes NA Unstable
psychiatric
status

NA NA

Huas et al,36 2002 Yes Yes NA NA NA NA NA NA MAST �3

Abbreviations: See Table 1; AA, Alcoholics Anonymous; MALT, Munich Alcoholism Test.
*A MALT result of 11 or more indicated alcohol dependence.
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heterogeneity accounting for about
one fourth of the total variance in
outcome (I2=25.8%). In the inten-
tion-to-treat analysis, the heteroge-
neity was smaller (Q11=6.7, P=.82;
I2=0%).

There was no evidence of publi-
cation bias according to either the
Begg and Mazumdar adjusted rank
correlation test (P for null bias=.58)
or the Egger regression asymmetry
test (P=.66). Although no correla-
tion was found between the publi-
cation year of the studies and effect
size by meta-regression (P=.85), a
significantly greater effect size was
found in trials published after 1996
than in those published earlier
(effect, −54.8 vs 6.6; P=.02). Cu-
mulative meta-analysis according to
date of publication (Figure 3)
clearly displays this time trend in sci-
entific evidence from absence of ef-

fects toward statistically significant
favorable effects of BAI.

There was no linear association
between effect size and quality scores
according to meta-regression using
quality scores as an explanatory vari-
able (per protocol analysis, P=.31).
However, all high-quality trials (score
�10) were from the United States,
and baseline BAI mean alcohol con-
sumption was less than 300 g/wk. By
contrast, all low-quality trials were
not from the United States and base-
line BAI mean alcohol consumption
was greater than 300 g/wk. The het-
erogeneity was higher among low-
quality studies (Q = 12.8; P = .08;
I2=82.9%) than among high-quality
studies (Q=2.1; P=.71; I2=0%). Meta-
regression models showed that the
correlation between mean alcohol
consumption at baseline and effect
size was weak (P = .71) in high-

quality trials, but very strong
(P�.001) in low-quality studies.
When both a dichotomous indica-
tor of low vs high quality and the ini-
tial drinking level were included in
meta-regression, each variable had an
independent and significant contri-
bution to effect size. A high-quality
study increased effect size by an ad-
ditional reduction of −110 g/wk (95%
CI, −208 to −11 g/wk; P�.03) in al-
cohol consumption at follow-up,
while each increment of 10 g/wk in
mean alcohol consumption at base-
line corresponded to an additional re-
duction of −6.0 g/wk (95% CI, −11.3
to −0.6 g/wk; P=.03) at follow-up.
These 2 variables explained about
67% of the between-trials heteroge-
neity in effect size.

Meta-regression on intervention
modalities (type of provider, dura-
tion, motivational technique used,

Table 3. Characteristics of Interventions

Resource

Intervention in Study Groups: Length, min, and
Presence of Repeated Intervention or Booster Session

Provider (Principal) Written Material*Control BAI1 BAI2 BAI3

Heather et al,35 1987 UC 5 Time? NA GP BAI2
Acuda,25 1992 UC 5 Probably 15-20 NA Psychologists, social

workers, advanced
medical students

BAI1, BAI2

Machona,38 1992 UC 5 Probably 15-20 BAI2 � general
health counseling

Nurse BAI1, BAI2

Seppa,45 1992 UC Time?† NA NA GP No
Richmond et al,43 1995 UC 5 15-20† NA GP BAI1, BAI2
Israel et al,37 1996 �5 30† NA NA Nurse Control, BAI1
Fernandez San Martin et al,29

1997
UC 10 NA NA GP BAI1

Project TrEAT,30,32,33,40

1997-2002
UC 15† NA NA GP Control, BAI1

Altisent et al,26 1997 �5 5† NA NA GP BAI1
McIntosh et al,41 1997 �5 30† 30† NA Physician (BAI1)

or nurse (BAI2)
Control, BAI1, BAI2

Senft et al,44 1997 UC 15 NA NA Researchers
(training in
motivational
interviewing)

No

Burge et al,27 1997 UC 10-15 90† BAI1 � BAI2 GP No
Cordoba et al,28 1998 �5 15 NA NA GP BAI1
Project GOAL,31 1999 UC 15† NA NA GP Control, BAI1
Ockene et al,42 1999 UC 5-10 NA NA Physician and nurse

practitioner
Control, BAI1

Aalto et al,23,24 2000-2001 �5 10-20† (3 times) 10-20† (7 times) NA GP BAI1, BAI2
Vinson and Devera-Sales,46

2000
UC Time? NA NA Computer No

Maisto et al,39 2001 �5 10-15 30-45† NA Trained
interventionist

No

Huas et al,36 2002 UC 5 NA NA GP No

Abbreviations: See Table 1; BAI, brief alcohol intervention group; UC, usual care without explicit mention of advice regarding alcohol use, or no intervention.
*Written material (self-help booklet, general health booklet, “how to cut down” booklet) varied across studies and groups.
†Repeated intervention or booster session.
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written material, and repeated in-
tervention) showed only a minor im-
pact on effect size.

Eight studies used laboratory val-
ues as indicators of reduction in al-
cohol use, including 7 with �-glu-
tamyltransferase,23,24,26,27,35-37,43 5 with
mean corpuscular volume,23,24,27,35,36,45

3 with aspartate aminotransferase and

alanine aminotransferase,23,24,26,27 and
1 with carbohydrate-deficient trans-
ferrin.23,24 Two trials26,37 reported a sta-
tistically significant difference in im-
provement of �-glutamyl transferase
values between BAI and control
groups. One reported an improve-
ment of aspartate aminotransfer-
ase27 and one an improvement of

alanine aminotransferase.23 The re-
maining studies failed to report a sig-
nificant effectofBAIon laboratoryval-
ues compared with control groups.

Threestudies32-34,37 reportedhealth
careutilizationmeasurestotesttheim-
pact of BAI on health care costs. In an
analysis conducted in a subsample of
29patients, Israeletal37 founda lower
number of medical visits by the BAI
group than the control group. In
ProjectTrEAT,self-reportsbypatients
indicated no significant group differ-
ences inemergencydepartmentvisits
during 6 and 12 months after BAI.
However,thereweresignificantlyfewer
emergency department visits at 48
monthsandfewerhospitaldays inthe
BAI group at 6, 12, and 48 months.33

Freeborn et al,34 using an admini-
strative database from a health main-
tenance organization, found no sig-
nificant differences in health care
utilization during the 2 years after
BAI.Flemingetal32,33performedacost-
benefit analysis, where the benefits
of reduced hospitalizations, reduced
emergencydepartmentvisits, andre-
ducedmotorvehicleorcriminalevents
were put in monetary terms and then
compared with the overall cost of
the screening, assessment, and inter-

Table 4. Sample Size, Response Rate to Follow-up, Follow-up Period, Methodologic Score, and Reported Effects of Included Studies

Study, y
No. of Patients
Randomized

Response Rate
to Follow-up, %

Maximal
Duration of

Follow-up, mo
Methodologic

Quality*

Effect of
Intervention
(Overall)†

Heather et al,35 1987 104 87.5 6 9 −
Acuda,25 1992 203 31.5 6 8 −
Machona,38 1992 129 92.0 6 9 −
Seppa,45 1992 178 53.4 12 7 −
Richmond et al,43 1995 378‡ 69.0 12 6 −
Israel et al,37 1996 105 70.0 12 10 Yes
Fernandez San Martin et al,29 1997 152 57.9 6-18 8 −
Project TrEAT,30,32,33,40 1997-2002 774 83.0 48 14 Yes
Altisent et al,26 1997 139 46.0 12 8 Yes
McIntosh et al,41 1997 159 89.9 12 9 −
Senft et al,44 1997 516 80.2 12 13 −
Burge et al,27 1997 279 77.3 18 10 −
Cordoba et al,28 1998 499§ 45.9 12 9 Yes
Project GOAL,31 1999 158 92.4 12 11 Yes
Ockene et al,42 1999 530§ 90.8 6 13 Yes
Aalto et al,23,24 2000-2001 (M/F) 296/118 68.2/66.1 36 7 −
Vinson and Devera-Sales,46 2000 80 86.0 12 12 −
Maisto et al,39 2001 301 83.0 12 14 Yes
Huas et al,36 2002 541§ 77.0 12 5 −

Abbreviations: See Table 1.
*Maximum score, 18. Higher score means higher quality.
†Overall efficacy in favor of brief intervention group (yes) compared with control group contrasted with mainly not significant or inconclusive differences in

reported outcomes (−).
‡Not randomized at individual level; alternate groups in weekly blocks.
§The unit of allocation is not the patient; cluster randomization.

–203.818 0 203.818
Weighted Mean Difference

Study

Heather et al,35 BAI1

Heather et al,35 BAI2

Richmond et al,43 BAI1

Richmond et al,43 BAI2

Israel et al37

Project TrEAT30

Altisent et al26

Project GOAL31

Ockene et al42

Maisto et al,39 BAI1

Maisto et al,39 BAI2

Huas et al36

Overall (95% CI)

Weighted Mean Difference
(95% CI) % Weight

4.29 (–118.02 to 126.59)

4.33 (–107.54 to 116.19)

16.17 (–53.17 to 85.51)

–16.64 (–92.59 to 59.31)

–91.20 (–203.82 to 21.42)

–43.20 (–63.95 to –22.45)

–48.06 (–109.15 to 13.03)

–56.95 (–94.83 to –19.08)

–34.56 (–64.00 to –5.11)

–43.74 (–108.57 to 21.09)
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Figure 2. Mean differences between brief alcohol intervention (BAI) and control groups in alcohol
consumption: intention-to-treat results and meta-analysis. All weighted mean differences were calculated
on an intention-to-treat basis (see “Methods” section). BAI indicates brief alcohol intervention; CI,
confidence interval; GOAL, Guiding Older Adult Lifestyles; and TrEAT, Trial for Early Alcohol Treatment.
Squares indicate means (size of square is related to size of the study); limit lines, 95% CIs.
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vention. Project TrEAT showed a
benefit-cost ratio for brief alcohol
intervention of 4.3:1 from a medical
perspective and 39:1 from a societal
perspective. The net benefits per in-
tervention patient are $546 from a
medical perspective and $7780 from
a societal perspective (US dollars,
1993).

Nine studies23-27,35,37,38,43,46 re-
ported data related to mental or physi-
cal health perception status, well-
being, and alcohol-related problems.
There were significant differences
among 9 of the 21 measures re-
ported, showing an improved or bet-
ter quality of life in the BAI group than
the control group. Group differ-
ences in the other 12 measures were
not significant. One study33 exam-
ined mortality and found a signifi-
cant reduction in the number of
deaths at 36 months (P�.05) in the
BAI vs the control group. This effect
disappeared by 48 months.

COMMENT

We selected 19 trials for this sys-
tematic review of the effects of BAI
on at-risk drinkers in primary care.
The important feature of this re-
view was the selective inclusion of
patients who came actively to receive
usual primary health care. Except for
alcohol consumption, we chose not
topooldata.Laboratoryresults,health
care utilization outcomes, and mor-
tality results were reported in only
a few studies. The definitions and
measures of outcomes such as binge
drinking,well-being,andproblemsre-
latedtoalcoholdrinkingweretoohet-
erogeneous to allow results to be
pooled.

Our systematic review and meta-
analysis indicated thatBAI iseffective
forbothmenandwomen inreducing
alcohol consumption at 6 and 12
months. This is supported by the ho-
mogeneity of selected studies and by
thecleareffectshowninstudiesofhigh
quality. In the study with the longest
follow-up period, this effect was also
reported 36 and 48 months after BAI
when a cumulative analysis was per-
formed.33 This is consistent with the
results of previously conducted sys-
tematic reviews thatexamined theef-
ficacy of BAI conducted in various
settings5,7-9,11,50 and reported compa-

rableeffectsizes.Amongthepublished
systematic reviews of BAI, 1 focused
partially on primary care but did not
conclude that BAI was effective be-
causestatisticalheterogeneityexisted
among studies.10 Several trials con-
ductedinprimarycarehavebeenpub-
lishedafter itscompletion.Ourreview
focused strictly on primary care, and
this restrictionmightexplainwhywe
did not find statistical heterogeneity
among studies. A cumulative meta-
analysis according to date of publica-
tiondemonstratedthat theBAIeffects
have shown significance since 1997,
whichcouldexplain theuncertainre-
sultsreportedinthemeta-analysiscon-
ducted by Poikolainen.10 Beich et al14

recentlypublishedasystematicreview
andmeta-analysisof theeffectiveness
ofscreeninginbrief interventiontrials
conducted in general practice. Most
of the focus was on the effectiveness
of screening, but they assessed some
effects of intervention as well. They
reported that only 2 or 3 patients per
1000screenedbenefitedfromBAI,but
it seems important to point out that
their research was not designed pri-
marily to evaluate the efficacy of BAI
but rather toassess thescreeningpro-
cess; thus,theirconclusionsaboutBAI
shouldbeinterpretedwithcaution.All
ofthestudiesselectedbytheseauthors
were also evaluated for suitability in
thepresentwork;somewereexcluded
mainly because of the recruitment
method.

In April 2004, the US Preventive
Services Task Force recommended
screening and behavioral counsel-
ing interventions to reduce alcohol
misuse by adults in primary care set-
tings51 (grade B recommendation).

The present work is consistent with
their recommendations. Our meta-
analytic approach adds to the ex-
tended systematic review presented
by the Preventive Services Task Force.

Despite these recommendations,
questions remain about the effective-
ness of such interventions in daily
practice. In addition to difficulties re-
lated to motivating and training phy-
sicians to perform BAI, another ma-
jor challenge for BAI implementation
is to find an optimal and practical way
to screen. Many validated screening
tools have been used for research pur-
poses (AUDIT [Alcohol Use Disor-
der Identification Test], CAGE [see
Table 1 for the CAGE questions], and
quantity-frequency questions, as well
as specific questionnaires for preg-
nant women), but these tools are dif-
ficult to use in a primary care prac-
tice.13,14 The Preventive Services Task
Force did not recommend a specific
approach for screening.51 Routine
implementation of screening and BAI
requires specific strategies (eg, pro-
moting understanding of and adher-
ence to the BAI concept, interactive
sessions to improve practice skills,
computer-based decisions aids, in-
terventions conducted in the wait-
ing room or by physician assistants).
The difficulties of tailoring and dis-
seminating such strategies are being
addressed by ongoing initiatives.52-54

Among the 7 studies that re-
ported significant improvement in
BAI groups compared with control
groups, all but 1 reported an inter-
vention lasting between 5 and 15
minutes. Similarly, all but 1 re-
ported the use of written material and
proposed a repeated intervention,

–150 –100 –50 0 50 100 150
Mean Net Reduction in Alcohol Consumption, g/wk

Heather et al,35 BAI1, 1987

Heather et al,35 BAI2, 1987

Richmond et al,43 BAI1, 1995

Richmond et al,43 BAI2, 1995

Israel et al,37 1996

Project TrEAT,30 1997

Altisent et al,26 1997

Project GOAL,31 1999

Ockene et al,42 1999

Maisto et al,39 BAI1, 2001

Maisto et al,39 BAI2, 2001

Huas et al,36 2002

Figure 3. Cumulative meta-analysis according to date of publication, using intention-to-treat results (see
“Methods” section). BAI indicates brief alcohol intervention; GOAL, Guiding Older Adult Lifestyles; and
TrEAT, Trial for Early Alcohol Treatment.
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either routinely or after a decision by
the patient. Thus, it appears that BAI
lasting from 5 to 15 minutes, accom-
panied by written material and the
opportunity for the patient to sched-
ule a follow-up visit, has the poten-
tial to significantly reduce alcohol
consumption compared with either
no intervention, usual care, or less
than 5 minutes of intervention.

Noevidenceof the influenceofBAI
on laboratory values was observed.
The low sensitivity of these tests in a
sample of principally non–alcohol-
dependent primary care patients and
the low response of these tests to
moderate reductions in alcohol con-
sumption55-57 are consistent with our
results. Indeed, the use of laboratory
values as markers of alcohol con-
sumption was progressively aban-
doned in more recent trials. The use
of BAI seems to reduce health care uti-
lization, but these results were ob-
tainedonly forhealthmaintenanceor-
ganization–affiliated patients and thus
are not to be generalized to the whole
primary care population.32-34,37 In
terms of economic analysis, a favor-
able benefit-cost ratio for BAI was ob-
served. However, this finding comes
from 1 study only, although the larg-
est in our selection. Further re-
search is then needed to evaluate this
question more precisely and in vari-
ous environments. There is scant evi-
dence of the efficacy of brief inter-
ventions on morbidity, mortality, and
quality-of-life measures. Most stud-
ies were not aimed at measuring out-
comes by using large sample sizes
with longer follow-up intervals; an ex-
ception was Project TrEAT, which
demonstrated a significant reduc-
tion in mortality in its BAI groups.33

The postulate of BAI reducing mor-
bidity and mortality is suggested by
the success of BAI in reducing alco-
hol consumption coupled with ac-
tual knowledge of morbidity and
mortality associated with alcohol
consumption.2

Three intervention models ap-
peared to have inspired most of the
selected interventions. All of them in-
cluded feedback and advice compo-
nents, which is consistent with analy-
ses conducted by Bien et al,5 but they
differed in other components and in
the style of relationship between pa-
tient and provider. Further research
is needed to investigate which com-

ponents of brief interventions pre-
sent evidence of efficacy in the pri-
mary care setting.58

This studyhadcertain limitations.
Althoughourpurposewastofocuson
BAI applied to patients actively seek-
ingprimaryhealthcare,westill found
heterogeneitybetweentrials.Thehet-
erogeneity of BAI and the lack of de-
tailed description reported limited
the ability to identify key elements of
efficacy.Thelackofstandardizedcon-
trol groups also limited comparison
betweenstudies.Furthermore,thecon-
cept of usual care used in many stud-
ies as the control group is probably
highly variable between and within
studies. Only a few authors have de-
scribedthetrainingofprovidersortried
to enhance the homogeneity of inter-
ventionsbypracticingroleplayingand
byvideo recording the interventions.
Whether the therapeutic procedures
were carried out as intended was not
assessed; thus, it is difficult to ascer-
tain whether any of the described in-
terventionsweredeliveredeffectively.
Thegreaterhomogeneity foundinthe
USstudiesmightbeexplainedbymore
homogeneous drinking habits and
greaterconsensusaboutrisk levels re-
lated toalcoholuseandsimilar inclu-
sioncriteria.Methodologicqualitywas
asignificantdeterminantofsuccessaf-
tercorrectionforbaselinealcoholcon-
sumption.Moststudiesreporteda10%
to30%reductioninalcoholconsump-
tion in the control group. This could
be due to regression to the mean, to a
minimal or quasi-intervention given
tocontrolgroups, to thepropereffect
of an assessment centered on alcohol
consumption, toaHawthorneffect,or
to the natural course of changes in al-
coholuse.Contaminationcouldhave
occurredifproviderschangedtheirap-
proach to at-risk drinkers and deliv-
ered a quasi-intervention to patients
includedinthecontrolgroup.Project
GOAL (Guiding Older Adult Life-
styles) is the only trial in which there
wasnoreduction inalcoholuse in the
control group,31 but the reason is un-
clear.

Our results are also restricted by
the limitations of the selected stud-
ies themselves. In such preventive
interventions, double-blind stud-
ies are very difficult to implement.
The nonvalidated quality scores used
to rank the study quality were sig-
nificantly related to more positive re-

sults of intervention. This finding is
dissimilar to those of studies in other
areas of research that demon-
strated that studies of lower quality
were more likely to report positive
results.22 Our findings might be ex-
plained by larger effects of contami-
nation within the studies of lower
quality. However, colinearity be-
tween several different factors (base-
line alcohol consumption, study
quality, and studies conducted in the
United States) precluded us from
verifying this hypothesis.

We tried to reduce selection bias
as much as possible by reviewing all
articles independently and in dupli-
cate. We did not constrain the litera-
ture search to any specific language
and thus were less prone to lan-
guage bias; however, no searches in
Grey Literature databases could be
performed. We may have over-
looked some potentially eligible stud-
ies during the selection process.

Weconclude thatBAIaimedat re-
ducingalcohol consumption is effec-
tive inprimarycaresettingsontheba-
sis of studies that approximate usual
practiceandaresimilar intermsofpa-
tient context and statistical homoge-
neity. The typical effective BAI takes
no more than 15 minutes, is accom-
paniedbywrittenmaterial, andoffers
anopportunityforthepatienttosched-
ule a follow-up. Positive effects seem
tobesustainedbeyondayearandcan
lastforaslongas48months.Thisfind-
ingshouldencouragefurtherresearch
aimed at determining more precisely
thecomponentsofefficacyandthere-
lationship of BAI to morbidity, mor-
tality, andquality-of-life–relatedout-
comes.Efforts shouldbesustained to
continue the implementation and
evaluation of BAI programs.
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