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Background: Alcohol misuse, which includes the full spectrum from
risky drinking to alcohol dependence, is a leading cause of prevent-
able death in the United States.

Purpose: To evaluate the benefits and harms of behavioral coun-
seling interventions for adolescents and adults who misuse alcohol.

Data Sources: MEDLINE, EMBASE, the Cochrane Library, CINAHL,
PsycINFO, International Pharmaceutical Abstracts, and reference
lists of published literature (January 1985 through January 2012,
limited to English-language articles).

Study Selection: Controlled trials at least 6 months' duration that
enrolled persons with alcohol misuse identified by screening in
primary care settings and evaluated behavioral counseling
interventions.

Data Extraction: One reviewer extracted data and a second
checked accuracy. Two independent reviewers assigned quality rat-
ings and graded the strength of the evidence.

Data Synthesis: The 23 included trials generally excluded persons
with alcohol dependence. The best evidence was for brief (10- to
15-minute) multicontact interventions. Among adults receiving be-
havioral interventions, consumption decreased by 3.6 drinks per
week from baseline (weighted mean difference, 3.6 drinks/wk
[95% Cl, 2.4 to 4.8 drinks/wk]; 10 trials; 4332 participants), 12%

fewer adults reported heavy drinking episodes (risk difference, 0.12
[Cl, 0.07 to 0.16]; 7 trials; 2737 participants), and 11% more
adults reported drinking less than the recommended limits (risk
difference, 0.11 [CI, 0.08 to 0.13]; 9 trials; 5973 participants) over
12 months compared with control participants (moderate strength
of evidence). Evidence was insufficient to draw conclusions about
accidents, injuries, or alcohol-related liver problems. Trials enrolling
young adults or college students showed reduced consumption and
fewer heavy drinking episodes (moderate strength of evidence).
Little or no evidence of harms was found.

Limitations: Results may be biased to the null because the behav-
ior of control participants could have been affected by alcohol
misuse assessments. In addition, evidence is probably inapplicable
to persons with alcohol dependence and selective reporting may
have occurred.

Conclusion: Behavioral counseling interventions improve behavioral
outcomes for adults with risky drinking.

Primary Funding Source: Agency for Healthcare Research and
Quiality.
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lcohol misuse, which includes the full spectrum from

risky or hazardous drinking to alcohol dependence (1-
3), is associated with numerous health and social problems
and more than 85 000 deaths per year in the United States
(4, 5). Alcohol misuse is the third leading cause of prevent-
able death in the United States, after tobacco use and being
overweight (6). It contributes to hypertension, cirrhosis,
gastritis, gastric ulcers, pancreatitis, breast cancer, neurop-
athy, cardiomyopathy, anemia, osteoporosis, cognitive im-
pairment, depression, insomnia, anxiety, suicide, injury,
and violence (7-9). The definitions of the spectrum of
alcohol misuse (that is, unhealthy alcohol use [1]) continue
to evolve. For this review, we use the definitions in Table 1
(5, 10-12).

About 30% of the U.S. population misuse alcohol,
with most engaging in what is considered risky drinking
(1). Recent U.S.-based data (13) revealed that 21.3% of
primary care patients reported risky drinking.

Cross-sectional and cohort studies have consistently
related high average alcohol consumption and heavy per-
occasion use to short- or long-term health consequences
(14, 15). A meta-analysis examining the association be-
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tween all-cause mortality and average alcohol consumption
(16) found that men who drank an average of at least 4
drinks per day and women who drank an average of at least
2 drinks per day had increased mortality relative to non-
drinkers. The National Institute on Alcohol Abuse and
Alcoholism has proposed guidelines (17) to limit the risks
for drinking-related consequences. The maximum recom-
mended consumption is 3 or fewer standard drinks per day
(=7 drinks/wk) for adult women and anyone older than
65 years, and 4 or fewer standard drinks per day (=14
drinks/week) for men (15, 17, 18). These guidelines do not
apply to persons for whom alcohol intake is contraindi-
cated, such as pregnant women, persons with alcohol de-
pendence or medical conditions that can be worsened by
drinking, or those receiving medications that interact with
alcohol.

Behavioral counseling interventions include the range
of personal counseling and related behavior-change inter-
ventions that are used to help patients change health-
related behaviors (19). “Counseling” here denotes a coop-
erative method of work that demands active participation
from both patient and clinician and aims to facilitate the
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Table 1. Definitions of the Spectrum of Alcohol Misuse

Term (Reference) Definition

Risky or hazardous use (5)

Consumption of alcohol above recommended daily, weekly, or per-occasion amounts

Consumption levels that increase the risk for health consequences

Harmful use (10, 11)

A pattern of drinking that is already causing damage to health; the damage may be either physical (e.g., liver damage from

chronic drinking) or mental (e.g., depressive episodes secondary to drinking)

Alcohol abuse (12)
within a 12-mo period:

A maladaptive pattern of alcohol use leading to clinically significant impairment or distress, as manifested by =1 of the following

Recurrent alcohol use resulting in a failure to fulfill major obligations at work, school, or home (e.g., repeated absences or
poor work performance related to alcohol use; alcohol-related absences, suspensions, or expulsions from school; or

neglect of children or household)

Recurrent alcohol use in situations in which it is physically hazardous (e.g., driving an automobile or operating a machine)

Recurrent alcohol-related legal problems (e.g., arrests for alcohol-related disorderly conduct)

Continued use despite persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of alcohol
(e.g., arguments with spouse about consequences of intoxication or physical fights)

The symptoms have never met the criteria for alcohol dependence

Alcohol dependence
(alcoholism, alcohol
addiction) (12)

at any time in the same 12-mo period:

Tolerance, as defined by either of the following:

A maladaptive pattern of alcohol use leading to clinically significant impairment or distress, as manifested by =3 of the following

A need for markedly increased amounts of alcohol to achieve intoxication or desired effect
Markedly diminished effect with continued use of the same amount of alcohol
Withdrawal, as manifested by either of the following:
The characteristic withdrawal syndrome for alcohol
Alcohol (or a closely related drug) is taken to relieve or avoid withdrawal symptoms
Alcohol is often taken in larger amounts or over a longer period than was intended
A persistent desire or unsuccessful efforts to cut down or control alcohol use
A great deal of time is spent in activities necessary to obtain alcohol, use alcohol, or recover from its effects
Important social, occupational, or recreational activities are given up or reduced because of alcohol use
Use continues despite knowledge of a persistent or recurrent physical or psychological problem that is likely to have been
caused or exacerbated by alcohol (e.g., continued drinking despite recognition that an ulcer was made worse by alcohol

consumption)

patient’s independent initiative (19). The goal of behav-
ioral interventions for alcohol misuse is to eliminate risky
drinking practices (for example, by encouraging fewer
drinks per occasion or not drinking before driving) rather
than to achieve abstinence.

For the Effective Health Care Program of the Agency
for Healthcare Research and Quality (AHRQ) and to assist
the U.S. Preventive Services Task Force (USPSTF) in up-
dating its 2004 recommendation statement (20), we con-
ducted a systematic review and meta-analysis of the effec-
tiveness of screening followed by behavioral counseling,
with or without referral, for alcohol misuse in primary care
settings (21). The full report (21) addressed 7 questions
(Appendix Table 1, available at www.annals.org).

METHODS

We developed and followed a standard protocol. A
technical report that details methods and includes search
strategies and additional evidence tables is available at
www.effectivehealthcare.ahrq.gov/reports/final.cfm.

Key Questions and Analytic Framework

The USPSTF and the AHRQQ determined the focus of
this review. Investigators developed key questions and cre-
ated an analytic framework that incorporated the key ques-
tions and outlined patient populations, interventions, com-
parators, outcomes (including adverse effects), and settings
(Appendix Figure 1, available at www.annals.org). This
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report focuses on the key questions related to benefits and
harms of behavioral interventions.

Data Sources and Searches

We searched MEDLINE, EMBASE, the Cochrane Li-
brary, CINAHL, PsycINFO, and the International Phar-
maceutical Abstracts from 1 January 1985 to 31 January
2012, limited to English-language articles. The start date
was selected on the basis of the earliest publication date
found in previous reviews and expert opinion. We used Med-
ical Subject Headings as search terms when available and
keywords when appropriate, focusing on terms to describe
relevant populations, screening, and behavioral interventions.

Study Selection

We developed inclusion and exclusion criteria with
respect to populations, interventions, comparators, out-
comes, timing, settings, and study designs (22, 23). For the
question related to behavioral interventions, we included
randomized, controlled trials of at least 6 months’ duration
that enrolled adults or adolescents with alcohol misuse
identified by screening in primary care settings and that
evaluated whether a counseling intervention improved be-
havioral or health outcomes.

Two investigators independently reviewed titles and
abstracts, and then another 2 investigators independently
reviewed the full text of all articles marked for possible
inclusion during the initial review to determine final inclu-

www.annals.org



sion or exclusion. Disagreements were resolved with an
experienced team member.

Data Extraction and Quality Assessment

We designed and used structured forms to extract per-
tinent information from each article, including informa-
tion about the methods and populations, interventions,
comparators, outcomes, timing, settings, and study de-
signs. All data extractions were reviewed for completeness
and accuracy by a second team member.

We assessed the quality (internal validity) of studies
using predefined criteria based on those developed by the
USPSTF (ratings of good, fair, or poor) (24) and the Uni-
versity of York Centre for Reviews and Dissemination
(25). These included assessment of the adequacy of ran-
domization, allocation concealment, similarity of groups at
baseline, masking, attrition, and whether intention-to-treat
analysis was used. Two independent reviewers assigned
quality ratings for each study. Disagreements were resolved
by an experienced member of the team.

Data Synthesis and Analysis

We stratified evidence by population (adults, older
adults, young adults or college students, and pregnant
women). Quantitative analyses were conducted of out-
comes reported by a sufficient number of studies that were
homogeneous enough to justify combining their results.
We used random-effects models. For the outcome of alco-
hol consumption, the effect measure was mean difference
between the intervention and control groups for change
from baseline in drinks per week. The percentages of pa-
tients who had episodes of heavy drinking and those who
achieved recommended drinking limits were compared
(between intervention and control groups) with a risk dif-
ference. Because follow-up periods varied, the analysis for
all-cause mortality was based on deaths per person-year and
the comparison between intervention and control groups
was calculated as a risk ratio. Analyses were conducted by
using Comprehensive Meta Analysis, version 2.2.055 (Bio-
Stat, Englewood, New Jersey).

We used subgroup analyses to explore whether results
differed by intensity, sex, country, deliverer of the inter-
vention, or setting. The chi-square and 7 2 statistics were
calculated to assess heterogeneity in effects between studies
(26, 27). When quantitative analyses were not appropriate
(for example, because of heterogeneity, insufficient number
of similar studies, or insufficient or varied outcome report-
ing), we synthesized the data qualitatively.

To assess the differential effects of using more or less
time and single or multiple contacts, we grouped interven-
tions by intensity of counseling, as measured by the dura-
tion and number of contacts: very brief (=5 minutes,
single-contact), brief (6 to 15 minutes, single-contact), ex-
tended (>15 minutes, single-contact), brief multicontact
(each contact =15 minutes), or extended multicontact
(some contacts >>15 minutes).
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We then graded the strength of evidence (SOE) as
high, moderate, low, or insufficient on the basis of the
guidance established for the Evidence-based Practice Cen-
ter Program (Appendix Table 2, available at www.annals
.org) (28). Two reviewers assessed each domain for each
key outcome, and differences were resolved by consensus.

Role of the Funding Source

This review was funded by AHRQ. Staff of AHRQ
and members of the USPSTF participated in developing
the scope of the work and reviewed draft manuscripts. Ap-
proval from AHRQ for copyright assertion was required
before the manuscript could be submitted for publication,
but the authors are solely responsible for the content and
the decision to submit it for publication.

RESULTS

We included 38 articles reporting on 23 randomized,
controlled trials (Appendix Figure 2, available at www
.annals.org). Sample sizes ranged from 72 to 1559, and
study durations ranged from 6 to 48 months (Appendix
Table 3, available at www.annals.org). Eleven studies were
done solely in the United States, 2 focused on older adults,
5 focused on young adults or college students, and 1 en-
rolled pregnant women. We identified no studies of ado-
lescents.

Fourteen of the interventions (29-50) were delivered
by a primary care physician alone or with a health educator
or nurse. Three (51-54) were delivered by a nurse or phy-
sician assistant, 1 by a psychologist (55-57), 2 by a re-
searcher (58-62), and 1 by unspecified interventionists
(63). Two interventions in college students (64—66) were
conducted via a computer. Most trials tested brief multi-
contact interventions (31-34, 42, 46, 50, 51, 53, 64, 65)
or brief interventions (29, 49, 52, 58, 60, 62—66); fewer
tested very brief (45, 63), extended (30), or extended multi-
contact interventions (38, 45, 48, 55, 60). Interventions
were heterogeneous and included various counseling ap-
proaches, such as brief advice, feedback, or motivational
interviews, and cognitive behavioral strategies, such as self-
completed action plans, written health education or self-
help materials, drinking diaries, or problem-solving exer-
cises to complete at home (Appendix Table 4, available at
www.annals.org). Most comparator groups received screen-
ing or assessment followed by usual care or by provision of
a general health pamphlet. A few studies included addi-
tional components in comparator groups that could have
biased results toward the null, such as recording screening
or assessment results on the chart (45) or forwarding them
to physicians (60), advice from nurses on reducing drink-
ing and a leaflet with benchmark alcohol guides (52), a
pamphlet on the health effects of alcohol consumption
(64-66), or a booklet about preventing alcohol problems
(48). We summarize the main findings by population and
outcome and report the SOE for each.
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Table 2. Effectiveness and Strength of Evidence of Behavioral Interventions Compared With Controls for Improving Intermediate

Outcomes, by Population*

Population Mean Consumptiont Heavy Drinking Episodes¥ Recommended Drinking Limits
Results Strength of Results Strength of Results Strength of
Evidence Evidence Evidence
Adults 3.6 fewer drinks/wk Moderate  12% fewer participants reported heavy Moderate  Achieved by 11% more participants Moderate
(95% Cl, 2.4-4.8 drinking episodes (95% ClI, (95% Cl, 8%-13%); 9 trials;
drinks/wk); 10 trials; 7%—-16%); 7 trials; 2737 participants 5973 participants
4332 participants
Older adults 1.7 fewer drinks/wk Moderate - Insufficient ~ Achieved by 9% more participants ~ Low
(95% ClI, 0.6-2.8 (95% Cl, 2%—-16%); 2 trials;
drinks/wk); 2 trials; 776 participants
776 participants
Young adults/ 1.7 fewer drinks/wk Moderate§ 0.9 fewer heavy drinking day per Moderate§ - Insufficient
college (95% Cl, 0.7-2.6 month (95% Cl, 0.3-1.5 fewer);
students drinks/wk); 3 trials; 3 trials; 1448 participants||
1421 participants
Pregnant Data from 1 study found Low - Insufficient - Insufficient
women no difference
Adolescents - Insufficient - Insufficient - Insufficient

* All outcomes are at 12 mo unless indicated. All percentages are absolute risk differences from our meta-analyses.
T Baseline consumption, adults: mean, about 23 drinks/wk; median, about 19 drinks/wk; range, 8—62 drinks/wk (data from 16 trials). Baseline consumption, older adults:
15.2-16.6 drinks/wk (data from 2 trials). Baseline consumption, young adults/college students: mean, about 15 drinks/wk; median, about 17 drinks/wk; range, 818

drinks/wk (2 of the 5 trials did not report).

¥ Generally defined as consumption of =5 standard drinks for men and =4 for women.

§ These data are 6-mo outcomes. For consumption for young adults, we could not calculate pooled point estimates for 12-mo data, but the range of reduction was 1.2-4.1
drinks/wk at 12 mo (moderate strength); for heavy drinking days for young adults, differences were not statistically significant at 12 mo (low strength).
|| Baseline heavy drinking days for young adults/college students, about 67 d over the past month.

Screening

We found no studies meeting inclusion criteria that
randomly assigned participants, practices, or providers to
screening and a comparator (no studies addressing ques-
tions 1 or 3) (Appendix Table 1). We found adequate
evidence that several screening instruments can detect al-
cohol misuse in adults with acceptable sensitivity and spec-
ificity (21). The full technical report includes additional
details about the accuracy of screening tests.

Effectiveness for Improving Intermediate Outcomes

Table 2 summarizes the results of meta-analyses for
consumption, heavy drinking, and recommended drinking
limits, by population. The Figure shows the forest plots for
12-month outcomes from our meta-analyses for adults.
Overall, evidence supports the effectiveness of behavioral
interventions for improving several intermediate outcomes
for adults, older adults, and young adults or college stu-
dents. For pregnant women, the included study (250 par-
ticipants) (30) did not provide evidence of effectiveness for
improving intermediate outcomes over 6 months or longer
(low or insufficient SOE, depending on the outcome).
Subgroup analyses identified no significant differences be-
tween men and women. Brief multicontact interventions
had the best evidence of effectiveness across populations
and outcomes and had follow-up data spanning several
years. Meta-analyses of studies in adults found very brief
and brief single-contact interventions to be ineffective for
some outcomes and less effective than brief multicontact
interventions for others.
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Effectiveness for Reducing Morbidity, Reducing
Mortality, or Changing Other Outcomes

Table 3 summarizes results, by population. Our meta-
analyses found no statistically significant reduction in all-
cause mortality for adults (rate ratio, 0.64 [95% CI, 0.24
to 1.7]; 4 trials) or for all age groups combined (rate ratio,
0.52 [CI, 0.22 to 1.2]; 6 trials). Point estimates trended
toward favoring interventions, but few studies reported
mortality and few long-term data were available. No stud-
ies that enrolled pregnant women and reported these out-
comes were found (insufficient SOE).

Potential Adverse Effects

We found no evidence of direct harms, aside from
opportunity costs associated with interventions, which
ranged from 5 minutes to 2 hours dispersed over several
in-person or telephone visits (moderate SOE). We searched
for evidence of potential adverse effects, such as illegal sub-
stance use, increased smoking, anxiety, stigma, labeling,
discrimination, or interference with the physician—patient
relationship. We found no evidence for most of these po-
tential harms and very limited evidence reporting no dif-
ference between groups for smoking rates and anxiety (low
SOE). Other than the results for opportunity costs, our
results are limited by the few trials that reported any infor-
mation; 5 of 23 reported smoking (29, 33, 34, 39, 41, 49,
50), and 2 reported anxiety (29, 49).

Health Care System Influences
Where the study was conducted (United States vs.
non—United States) had no impact on the effectiveness of
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Figure. Forest plots for alcohol consumption, heavy drinking, and achieving recommended drinking limits for groups receiving
behavioral counseling interventions compared with control groups.

Change in Alcohol Consumption From Baseline to 12 mo (drinks/wk)

Study (Reference)

Richmond et al (45)
Subgroup total

Anderson and Scott (29)

Scott and Anderson (49)

Lock et al (52)

ELM trial (59-61)
Subgroup total

Project TrEAT (33, 35-37, 39)

Project Health (42-44)

Rubio et al (46)

Wallace et al (50) (men)

Wallace et al (50) (women)
Subgroup total

Richmond et al (45)

ELM trial (59-61)

SIP trial (55-57) (full care)

SIP trial (55-57) (stepped care)
Subgroup total

Total

BCI Subgroup
Very brief

Brief
Brief
Brief
Brief

Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact

Extended, multicontact
Extended, multicontact
Extended, multicontact
Extended, multicontact

Heterogeneity statistics: Q = 15.066; P = 0.303; /2 = 13.714

Achieved Recommended Drinking Limit at 12 mo

Study (Reference)

WHO BISG (63) (men)

WHO BISG (63) (women)
Subgroup total

WHO BISG (63) (men)

WHO BISG (63) (women)

Anderson and Scott (29)

Senft et al (62); Freeborn et al (58)

Scott and Anderson (49)
Subgroup total

Curry et al (31)

Project TrEAT (33, 35-37, 39)

Project Health (42-44)

Rubio et al (46)

Wallace et al (50) (men)

Wallace et al (50) (women)
Subgroup total

Total

BCI Subgroup
Very brief
Very brief

Brief
Brief
Brief
Brief
Brief

Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact

Heterogeneity statistics: Q = 17.366; P = 0.136; /2 = 30.900

No Heavy Drinking Episodes at 12 mo

Study (Reference)

Anderson and Scott (29)

Scott and Anderson (49)
Subgroup total

Curry et al (31)

Project TrEAT (33, 35-37, 39)

Project Health (42-44)

Rubio et al (46)
Subgroup total

SIP trial (55-57) (full care)

SIP trial (55-57) (stepped care)
Subgroup total

Total

BCI Subgroup
Brief
Brief

Brief, multicontact
Brief, multicontact
Brief, multicontact
Brief, multicontact

Extended, multicontact
Extended, multicontact

Heterogeneity statistics: Q = 8.457; P = 0.294; 12 = 17.232

Difference in Means (95% ClI)
2.700 (-5.212 to 10.612)
2.700 (-5.212 to 10.612)
—4.740 (-9.544 to 0.064)
-1.600 (-8.227 to 5.027)
-0.190 (-8.935 to 8.555)
—-4.430 (-8.545 to -0.315)
—-3.660 (-6.349 to —-0.970)
—4.180 (-5.887 to -2.473)
—2.700 (-5.156 to —0.244)
-3.560 (-4.898 to -2.222)
-10.100 (-14.400 to —5.800)
—-5.200 (-10.252 to -0.148)
-4.407 (-6.084 to —2.730)
-2.200 (-11.331 t0 6.931)
-1.811 (-5.182 to 1.560)
—3.420 (-7.826 to 0.986)
—-3.010 (-7.430 to 1.410)
—2.546 (-4.767 to —-0.325)
-3.573 (-4.758 to -2.389)

Risk Difference (95% ClI)
0.080 (0.012 to 0.148)
0.080 (-0.058 to 0.218)
0.080 (0.019 to 0.141)
0.080 (0.015 to 0.145)
0.040 (-0.099 to 0.179)
0.130 (0.032 to 0.228)
0.070 (-0.003 to 0.143)
0.010 (-0.195 to 0.215)
0.079 (0.039 to 0.120)
0.140 (0.029 to 0.251)
0.134 (0.072 to 0.196)
0.050 (-0.043 to 0.143)
0.187 (0.117 to 0.256)
0.182 (0.110 to 0.254)
0.185 (0.070 to 0.300)
0.149 (0.109 to 0.188)
0.109 (0.083 to 0.134)

Risk Difference (95% Cl)
0.167 (0.023 to 0.311)
0.030 (-0.128 to 0.188)
0.102 (-0.032 to 0.236)
0.050 (-0.033 to 0.133)
0.141 (0.074 to 0.208)
0.060 (-0.033 to 0.153)
0.149 (0.080 to 0.218)
0.106 (0.056 to 0.157)
0.189 (0.020 to 0.358)
0.193 (0.031 to 0.355)
0.191 (0.074 to 0.308)
0.118 (0.074 to 0.162)

P Value
0.50
0.50
0.053
0.64
0.97
0.035
0.008
0.000
0.031
0.000
0.000
0.044
0.000
0.64
0.29
0.128
0.182
0.025
0.000

P Value
0.021
0.26
0.010
0.015
0.57
0.009
0.060
0.92
0.000
0.013
0.000
0.29
0.000
0.000
0.002
0.000
0.000

P Value
0.023
0.71
0.134
0.24
0.000
0.20
0.000
0.000
0.029
0.020
0.001
0.000

Difference in Means (95% CI)

e
———
-

|

<
-15.00 -7.50 0.00 7.50 15.00

Favors BCI

Favors Control

Risk Difference (95% Cl)
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-030 -0.15 0.00 0.15 0.30

Favors Control Favors BCI

Risk Difference (95% Cl)

TYREIARM AN

-050 -0.25 0.00 0.25 0.50

Favors Control Favors BCI

BCI = behavioral counseling intervention; ELM = Early Lifestyle Modification; SIP = Screening and Intervention in Primary Care; TrEAT = Trial for
Early Alcohol Treatment; WHO BISG = World Health Organization Brief Intervention Study Group.

www.annals.org

6 November 2012 | Annals of Internal Medicine | Volume 157 ®* Number 9 | 649



REVIEW | Behavioral Counseling After Screening for Alcohol Misuse

Table 3. Effectiveness and Strength of Evidence of Behavioral Interventions Compared With Controls for Improving Health,

Utilization, and Other Outcomes, by Population*

Outcomes Adults Older Young Adults/College Students
Adults
Results Strength Strength Results Strength
of of of
Evidence Evidence Evidence
Health outcomes
Mortality Rate ratio, 0.64 (95% Cl, 0.24 to 1.7); Low Insufficient 1 death reported in a control group Insufficient
4 trials; 2006 participantst
Alcohol-related - Insufficient  Insufficient ~ Fewer motor vehicle crashes with nonfatal ~ Low
accidents¥ injuries (9 vs. 20 crashes; P < 0.05) and
fewer total motor vehicle events (114
vs. 149 events; P < 0.05) after 48 mo§
Alcohol-related - Insufficient  Insufficient - Insufficient
liver problems
Utilization outcomes
Hospitalization Fewer hospital days in the past 6 mo at 6, 12,  Low Insufficient ~ Fewer hospital days but no statistically Low
and 48 mo: 35 vs. 180 d, 91 vs. 146 d, and significant difference (131 vs. 150 d;
420 vs. 664 d, respectively; all P < 0.05§ P = not significant)§
Emergency visits No statistically significant difference]| Low Insufficient ~ Fewer emergency department visits (103 Low
vs. 177 visits; P < 0.01)8§
Primary care visits No significant difference (weighted mean Low Insufficient - Insufficient
difference, —0.14 visits [95% Cl, —0.5 to
0.2 visits]; 4 trials; 946 participants)
Other outcomes
Academic - - Fewer consequences related to academic Moderate
problems role expectations: rate ratio between
0.70 and 0.801
Legal problems** No significant difference over 48 mo for Low Insufficient  No significant difference for most legal Low
most legal problems but fewer controlled problems but fewer controlled
substance/liquor violations (2 vs. 11 substance/liquor violations (O vs. 8
violations; P < 0.05)§ violations; P < 0.01)§
Quality of life No difference found in 3 trials (353 Low Insufficient - Insufficient
participants)

* Data are reported for 12-mo outcomes unless otherwise noted.

T A meta-analysis that combined all age groups (adults, older adults, and young adults/college students) also found no statistically significant reduction in mortality (rate ratio,
0.52 [95% CI, 0.22 to 1.2]; 6 trials; 2255 participants), although point estimates trended toward favoring behavioral interventions. Few trials reported mortality, additional

studies would be needed to increase precision, and few long-term data are available.
¥ “Accidents” indicates motor vehicle events and injuries.

§ Data are from Project TrEAT (Trial for Early Alcohol Treatment) (33, 35, 36), the best available evidence. The data for young adults are from Project TrEAT subgroup

analyses (226 participants).

|| Results trended in favor of the intervention group at 6, 12, and 48 mo: 47 vs. 70 visits (2 > 0.10), 60 vs. 62 visits (P > 0.10), and 302 vs. 376 visits (P < 0.10), respectively

(33, 35, 306).
9 Evidence from 2 trials (576 and 104 participants) conducted in New Zealand.

** Includes assault, battery, or child abuse; resisting or obstructing an officer or disorderly conduct; criminal or property damage; theft or robbery; and other arrests.

interventions for consumption outcomes. Data showed a
tendency toward greater reduction in consumption for in-
terventions delivered in academic- or research-oriented set-
tings than for those delivered in community-based settings
(weighted mean difference, —5.0 drinks/wk [CI, —7.6 to
—2.5 drinks/wk] vs. —3.2 drinks/wk [CI, —4.3 to —2.2
drinks/wk]; 3 vs. 7 trials). Interventions delivered mostly
by primary care providers showed a tendency toward
greater reduction in consumption than did those delivered
primarily by research personnel (weighted mean difference,
—4.0 drinks/wk [CI, —5.4 to —2.6 drinks/wk] vs. —3.0
drinks/wk [CI, —5.0 to —1.0 drinks/wk]; 7 vs. 2 trials).
Our consumption meta-analysis included only 1 interven-
tion delivered by a nurse (52), and the reduction was not
statistically significant in that study (weighted mean differ-
ence, —0.2 drinks/wk [CI, —8.9 to 8.6 drinks/wk]). Two
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other studies, each of which provided insufficient data for
our consumption meta-analysis, reported benefits of inter-
ventions delivered primarily by nurses (51) or by nurses
and physician assistants (53) for some consumption out-
comes. In addition, 2 interventions conducted by com-
puter reported some evidence of effectiveness for reduced
consumption in college students (64—66).

DiscussioN

We found no studies that directly addressed our over-
arching question (key question 1)—no studies randomly
assigned patients, practices, or providers to screening and
comparator groups and subsequently provided interven-
tions for those with positive screening results. All of the
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included studies randomly assigned patients after they had
received positive screening results.

We found that behavioral counseling interventions
improved drinking behavior outcomes (moderate SOE)
and reduced hospital days (low SOE) for adults with risky
drinking. For most health outcomes, available evidence ei-
ther found no difference between intervention and control
groups, such as for mortality (low SOE), or was insufficient
to draw conclusions, such as for alcohol-related liver prob-
lems (insufficient SOE). Long-term outcomes from 2 stud-
ies (33, 35-37, 39, 42, 43) revealed that participants in the
intervention groups maintained reductions in consump-
tion or continued to reduce consumption, but differences
between intervention and control groups were no longer
statistically significant by 48 months. Studies identified de-
layed reduction in consumption in control groups that
could reflect the natural history of alcohol consumption,
the cumulative effect of follow-up with the health care
system, differential attrition (if more participants lost to
follow-up in the control group were risky drinkers), or
(late) regression to the mean.

The evidence for effectiveness in adults is strongest for
brief multicontact interventions. The effect sizes for these
interventions were greater than those for other intensities
(although ClIs often overlapped). In addition, the best
studies show that the effect of brief multicontact interven-
tions remains for several years (35, 36, 43) and also show
improvement for some utilization outcomes, such as fewer
hospital days (35, 36) and costs (benefit—cost ratio of 39:1
over 48 months [CI, 5.4 to 72.5]) (36).

The brief multicontact interventions generally lasted
10 to 15 minutes per contact. All of the brief multicontact
interventions in our meta-analyses of behavioral outcomes
at 12 months were delivered by primary care providers,
sometimes with additional intervention from a nurse or
health educator. For example, the intervention in Project
TrEAT (Trial for Early Alcohol Treatment) (33) included
two 15-minute visits with a primary care provider 1 month
apart and two 5-minute follow-up phone calls from a nurse
2 weeks after each visit. The intervention also included
feedback about health behaviors, a review of problem
drinking prevalence, a list of the adverse effects of alcohol,
a worksheet on drinking cues, a drinking agreement or
prescription, and drinking diary cards. Of note, 2 studies
of brief multicontact interventions in adults, both of which
provided insufficient data for our meta-analyses, reported
benefits of interventions delivered primarily by nurses (51)
or by nurses and physician assistants (53) for some con-
sumption outcomes.

Evidence suggests that very brief interventions (up to 5
minutes, single-contact) and brief interventions (up to 15
minutes, single-contact) are less effective or ineffective, de-
pending on the outcome. Although extended multicontact
interventions seem to be effective for improving interme-
diate outcomes, we found no evidence that they are more
effective than brief multicontact interventions.
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The only included study that enrolled pregnant
women (250 participants) (30) found no difference in re-
duced consumption between groups but did find higher
rates of continued abstinence among women who were
abstinent before the assessment in the intervention group
than among those in the control group. Our searches iden-
tified other studies focusing on pregnant women that did
not meet our inclusion criteria (67—84). Several took place
in such settings as jails or specialized drug and alcohol
treatment centers (75), and others lacked a control group
or followed participants for fewer than 6 months (73, 84).
Several of these studies reported benefits of interventions,
including reduced consumption (73, 84), reduced risk for
an alcohol-exposed pregnancy (75), higher rates of absti-
nence (79), and better fetal and newborn outcomes (higher
birth weights and lengths and reduced fetal mortality rates
[79]).

We have described several categories of alcohol misuse
(such as risky or hazardous use and alcohol dependence).
These categories are not all discrete (an individual may
meet the definition for more than one). Included trials
generally enrolled participants with risky or hazardous
drinking, but the trials used varying terminology to de-
scribe the populations and often enrolled heterogeneous
samples. Nevertheless, most investigators excluded partici-
pants with alcohol dependence or constructed their inclu-
sion and exclusion criteria to substantially limit the num-
ber of such participants. Our best assessment is that our
overall findings apply to risky or hazardous drinkers but
not to persons with alcohol dependence. It is uncertain
whether our findings apply to harmful drinkers or persons
with alcohol abuse.

All interventions required support systems to provide
screening; screening-related assessment; and in some cases,
provider prompting. Screening assessments were often
multistep processes that included interviews with research
personnel that lasted up to 30 minutes. Less time would be
required for screening and screening-related assessments in
primary care practice. We estimate that 5 to 10 minutes
would be required for persons who had positive screening
results, with most of the time used to assess whether such
persons have alcohol abuse or dependence (and should
probably be referred for specialized treatment) as opposed
to risky or hazardous drinking (for which behavioral coun-
seling interventions in primary care may be effective). Nev-
ertheless, support systems are probably required for effec-
tive screening and intervention. In addition, most
interventions required training providers or staff.

It is unclear whether our findings apply to persons
with certain comorbid conditions, and some researchers
have suggested that brief behavioral interventions may be
ineffective or less effective in people with comorbid psychi-
atric conditions. A subgroup analysis from a German study
(56) found that brief interventions did not reduce drinking
among 88 participants with comorbid anxiety or depres-
sion. Although most trials in our review did not exclude

6 November 2012 | Annals of Internal Medicine | Volume 157 ¢ Number 9| 651




REVIEW | Behavioral Counseling After Screening for Alcohol Misuse

persons with depression, anxiety, or chronic pain, it is un-
clear how many participants with these conditions were
included in most trials.

A previous systematic review (85) found no evidence
of efficacy for brief behavioral interventions in patients
with alcohol dependence in primary care settings. Our re-
view also found no such evidence. Included studies that
enrolled more than 10% of participants with alcohol de-
pendence reported interventions to be ineffective or less
effective than studies that did not enroll alcohol-dependent
participants.

Screening for alcohol misuse will inevitably identify
some alcohol-dependent individuals; thus, providers and
those making recommendations need information about
whether effective interventions are available for alcohol de-
pendence. If complete abstinence is used as an outcome,
15% to 35% of patients have been reported to achieve 1
year of sobriety after such treatment approaches (86) as
pharmacotherapy, motivational enhancement therapy, cog-
nitive behavioral therapy, 12-step facilitation, and therapy
at alcoholism-treatment centers. Similar sobriety outcomes
at 3 to 5 years or longer have been reported (9).

Our review has limitations. First, the scope of our
review was limited to primary care settings. Second, most
evidence involved self-report of alcohol use. Investigators
in some trials verified self-reported use with other persons
(such as family members). Self-report of alcohol use has
been found to be accurate if collected carefully (87, 88).
Third, the assessments conducted in the included trials
could have concealed benefits of interventions (and biased
results toward the null) by causing behavior changes. Con-
trol participants generally reduced alcohol consumption.
Possible explanations include increased awareness of drink-
ing, discussions with their provider about drinking that
were prompted by the screening questions, receipt of some
minimal intervention (control groups in the included stud-
ies often received some printed educational materials), or
regression to the mean. A recent systematic review (89)
concluded that answering questions on drinking in brief
intervention trials seems to alter subsequent self-reported
behavior, potentially generating bias by exposing noninter-
vention control groups to an integral component of the
intervention. Finally, publication bias and selective report-
ing may be present.

In conclusion, behavioral counseling interventions im-
prove intermediate outcomes, such as alcohol consump-
tion, heavy drinking episodes, and drinking above recom-
mended amounts (moderate SOE) and may reduce
hospital days (low SOE) for adults with risky or hazardous
drinking. For most health outcomes, available evidence
found no difference between intervention and control
groups, such as for mortality (low SOE), or was insufficient
to draw conclusions about the effectiveness of behavioral
interventions, such as for alcohol-related accidents or qual-
ity of life (insufficient SOE). Brief multicontact interven-
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tions (about 10 to 15 minutes per contact) have the best
evidence of effectiveness for adults.
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Appendix Table 1. Key Questions for This Systematic Review

1. What is the direct evidence that screening for alcohol misuse followed by
a behavioral counseling intervention, with or without referral, leads to
reduced morbidity (e.g., alcohol-related morbidity or alcohol-related
accidents and injuries), reduced mortality, or changes in other long-term
(=6 mo) outcomes (e.g., health care utilization, sick days, costs, legal
issues, or employment stability)?

2. How do specific screening modalities compare with one another for
detecting alcohol misuse?

3. What adverse effects are associated with screening for alcohol misuse and
screening-related assessment?

4a. How do behavioral counseling interventions, with or without referral,
compare with usual care for improving intermediate outcomes (e.g.,
change in mean number of drinks per drinking day or heavy drinking
episodes) for people with alcohol misuse as identified by screening?

4b. How do specific behavioral counseling approaches, with or without
referral, compare with one another for improving intermediate outcomes
for people with alcohol misuse as identified by screening?

5. What adverse effects are associated with behavioral counseling
interventions, with or without referral, for people with alcohol misuse as
identified by screening?

6. How do behavioral counseling interventions, with or without referral,
compare with one another and with usual care for reducing morbidity
(e.g., alcohol-related morbidity or alcohol-related accidents and injuries),
reducing mortality, or changing other long-term (=6 mo) outcomes (e.g.,
health care utilization, sick days, costs, legal issues, or employment
stability) for people with alcohol misuse as identified by screening?

7. To what extent do health care system influences promote or hinder
effective screening and interventions for alcohol misuse?
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Appendix Figure 1. Analytic framework for screening, behavioral counseling, and referral in primary care to reduce alcohol misuse.
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KQ = key question.

Appendix Table 2. Definitions of the Grades of Overall
Strength of Evidence*

Grade
High

Definition

High confidence that the evidence reflects the true effect.
Further research is very unlikely to change our
confidence in the estimate of effect.

Moderate confidence that the evidence reflects the true
effect. Further research may change our confidence in
the estimate of the effect and may change the estimate.

Low confidence that the evidence reflects the true effect.
Further research is likely to change our confidence in the
estimate of the effect and is likely to change the
estimate.

Evidence either is unavailable or does not permit estimation
of an effect.

Moderate

Low

Insufficient

* From reference 28.
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Appendix Figure 2. Summary of evidence search and selection.

Records identified through database
searches (n = 8993)
MEDLINE: 3980
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Hand searches of reference lists: 227
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Records screened
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Systematic review or meta-analysis
olderthan5y: 6

Trials included in
qualitative synthesis
(n = 23 [38 articles])

Trials included in
quantitative synthesis
(n=19)

www.annals.org

6 November 2012 [ Annals of Internal Medicine | Volume 157 ¢ Number 9 | W-213



“ueudard oprym Aep Sunjunip 1od syup [°7—¢'T sea sioureisqe Surpnpxo uesw pariodar oy T, s1oureisqe Surpnpur 9ueudord oy 4

‘widjqo1d [oyooe ue 10§ parean udeq pey suedonred ¢ pue (Apreredss parrodar jou) sduspuadap 10

aSNqE [OYOD[E W[ J0] BLIALID PIYSHES 04()F TOAIMOY JUSW[[OTU T8 50UdPUdap 10 2SNQe [OYOD[e JUDLIND 10§ BLISIID PasSiasy UOHIPST Pite ] SIposi(T [PIUINT Jo [onuvy] [pousupis pup susouspi] paysies siuedonred ¢z oy Jo suoN 44
%Ly K 0¢=9T PUP 9%6/¢ A CT=TT %17 A 17-81 BY 4

‘(£ 0¢ 01 g1 pade) synpe Sunod a1om siuedonred pajjorus $// Jo 977 (¢¢) LYALL Jo sisdfeue dnoidqns sip uf |)

*(07< 97095 359 ], 3uTU2219G [OY0oy ULSIYOIPN) Swd[qoid PaIe[I-OYODE JO S[AAI] 21435 YA ISOY} 1O

(01 < 21095 duapuadop [earsdyd) souspuadap [oyooTe 219435 Jo 2oudPIAd M s1uednred papnxe Apnis oy T, *a[yoI ] 13utI(] datsusyardwor) oYy woiy 2100s aduspuadop [edrsdyd oy uo paseq souspuadop [edrsyd areropow yim aFerusosd g I
"G < 21005 153, UONEOYNUSP] SIOPIOSI(T 35 [OYOIy UE UO paseq §

%S0T A S9—1S “%T 81 A 0S—1¥ ‘%L 'SE A 07 —T¢ %L 'S¢ K 0¢—81 98w :uswom 7 dnoiny o577/ A 9—16 206¢"1T A 06-1%

061°6T A 07 —1€ 9609 A 0681 8v wow 7 dnor) 940°ST A $9—1¢ 069°ST A 0S¥ 0%6'ST K 0F—1€ 06S'¢H A 0681 3Be rwawom | dnorny 94887 A C9—1¢ 66°¢T & 05—1¥ *%T LT & 07 —1€ % 0T A 0¢8] 98e wow ° dnory £
*20uspuadop [oyod[e Jo sisouSerp & paatadar aaey Aprewmnn Aew g asoy ‘dn-mojjoy A-1 ayp SuLmp JuswILIN [OYOd[E [ewIo] PaAdal siuedonred 9 AIpne P10da1 [edIpaW & 01 JUIPIOIOY L

‘parrodor are sdnoid Apmis snotrea oy 103 sueaw oy jo a3uer oy ‘dnoid Apmis yoes 10§ pauasaid arom nq ddures 2101 oY1 10§ paIodoT JOU AIOM BIEP U

*dnorn) Apmg uonusarauy Jourg uoneziuedi0) YIEIH PO = DS

OHAM\ Quaunea1] [oyoo[y Areq 1oj [e] = [VHLL DIe) AWl ul UoNuAINU| pue Surusang = J[§ ‘uenisdyd ared Arewnd = gD @red Arewnd = D respun/paniodar 1ou = YN ‘UOnedYIpoly jA1sayrT A[reg = NTH

www.annals.org

+3Aep Sunjuup Jad

Jley  SUUP 6'0-9°0 ‘UBSW [44 ool L'0€ seoppoeid 13230 spasnydessey 9 noqy ++@uaund 0) 062 (0€) 6661 'e 32 Sueyd
uswom jueuSaigd
ey 9618 ac “ 90C 133uad yyjeay Juspnys a5s||0D ®pUol4 42 (0) €9¢ (8%) 600C [e 13 sneyds
ey UN UN 09 0661 921AI3S L3[eay Juapnis Aysianiun puejeaz maN 9 (dN) vOL (99) ¥00T ‘[e 32 1dAy|
pood AN N [4°] €07-1'07 2195 a4ed yieay Arewnd Aysioaun puejeaz maN 42 (dIN) 925 (99) 800 '[e 32 udAY pue ‘(9) £00T ‘B 19 LdAY
lbpoon €81-C9L 14 LG *xdN saoppeid Dd Apunwiwod /| UISUOISIAN 8t b(IN) 9TT (£8) ¥00T '[e 32 B43qss0uD
pood 8LL-E/LL goL-1'8 €19-909 14 SO LieaY 989109 G BpeUED pUB SAJEIS PapIUN 4 (0) 986 (z€) 010 ‘[& 32 Suiwal4
sjuapnjs 983|025} npe SunoA
ey TGl €l 6C ¥'89 (sd2d G1) seandeid Dd Blulo4ieD 4 (dN) LE9 (0¥) LLOT ‘B 32 2100\ puB ‘(8€) OLOT ‘[B 32 Ul
ey 991-6'GlL N GEE  G/-G9 dOM %T6< AN saoppeid Dd ¥z UISUODSIAN 174 (0) 851 (L¥) G00Z ‘[& 32 IpUnW pue ‘(7€) 6661 ‘[e 19 Sulwaly
sHnpe 43p|0
(uaw) z'z9
reg pue (uswom) |L°gg AN 8'6C-L'6C Y=Ly seooeid dnois /1 wopsuiy papun [4 (dN) 606 (09) 8861 [B 12 dB|[BM 5
e 69l L8l-t/L  LLE-L'8T 6Ly OWH Ue Ul S1uIp 3d € uogalo 144 0 9Lg (29) £661 "B 32 HYusS pue (8G) 000T ‘|B 39 UI0gaai] M
ey £97-8'GT N 00l TLY Y sooipoead dnoi§ od 8 wop8ury payun 4 (4N) 22 (6¥) 1661 'UOSIDPUY puB HOOS g
Kep Sunpjuup sad Z.
ded  SJULP 9'G-G'G ‘UBSW 78-08 Ev—6C LEV-TTY 2a1p2eid Dd dIWapede ueqin spasnyoesseyy 9 @IN) 2Le (LP) €00T 'e 19 Z3IeS N
ey T’ LT-06'9C UN LVE  Ob—LE dI9M %0L< "UN PUpBW Ul $193U3d Dd 0T uredg 4% (0) taL (9) 0L0T [e 32 oiqny "
e G'8€E N 34 LLE saoppeid Dd O BlfesNy 4% l(se) 8L€ (G) G661 ‘B 32 puowydry Y
e 6'8L-99L 99-€v /L'8E-L'TE [A4 R34 (suenIUI €6) S3S Dd t spasnyoesseyy 8t (0) 0€g (Pr=2h) yieaH 1aloid m
e GL'6L  ('eyl) ool g8 LE SHUN Dd [edny puejreyl 9 §(E'GL-8'EL) LLL (€9) 010 ‘[& 32 AowyoN S
Jdred 9'8L-g'Gl €€ coe 9'Gy Solp Od ¢l BlUBA[ASUUS] [4% (4N) LOE (19-66) [eUL W13 o)
re4 87'9C-€C N 0g 44 saanpeud [essusD wopSuly papun 42 (0) £TL (29) 900T '[e 19 %207 g
pood G'8-8 €8l 00l 8T 'uBIpaW saoppoeud D11393sqO e UISUOISIAN 9 (dN) G€T (¥5) 600 ‘[ 39 UOYIA pue ‘(LG) BOOT ‘[e 32 Suiwd|4 2
pooo 1'61-6'8L 611-9'G 8€ AN seapoeld Dd Apunwiwiod £}, UISUODSIAN 8t +(IN) v£L (6€ '£€-G€ '€€) 1vaiL Paloid =
oI El
Areq [a4% (4 13 Ly ueqgin ue pue QWH ue ul sq2d €C uo3uIysepn [4% (4N) £0€ (L€) €00T ‘[e 30 Aund m
areq (A Tal 4 UN 6'LE 8'9€-6'GE saonoeid [essusd 68 Auewson cl (¥°0€) 80 (£6-G9) [eUL dIS =
e UN UN (4 6'9€-6'GE s3umes [edipaw juseding  sayels payun Suipnpul ‘g 6 (0) 6561 (€9) 9661 'DSI9 OHM K
e 8'86-6'LE N 0 L'Gr—€v soapoesd dnois Od 8 wopSuly papun 142 (dN) v5L (67) T661 "NOIS puB UOSISpUY m
SHNpY Am
»AM/SHuLp (%) u
‘uondwnsuo) *% *% ow  ‘(uapuadag-|oyod|y)
Ayeno |0yod|y duljaseg  ‘aHYMUON ‘uaWop A 'a8y ueapy Sumes 2)e)S 40 Auno)  ‘uoneing syueddiped (dua1a)ay) Jea ‘Apms

sdnoun [013u0) YHAA Suoiuaridlul Suiasuno) [eioireyag Suriedwo) sjeu] papnjau| jo sdisudeIRYD ‘¢ yqr ] Xipuaddy

W-214 | 6 November 2012



25vd Surmogpof uo panuuor)

(sdn-mojjoy) uiw
GT-G ‘(lemiun) ulw 0z-Gl

yoea
Ul Op—0€ 10} p3npayds
ulw €08
‘paAiadal ueaw [yoes
Ul O€ 40§ paINpayds

+dN

ulw g1-0L

ulw ol-g

ulw gl

s|jea auoyd
10§ YN !S)OBIUOD
uostad-uy Joj uiw G|

s|[e> auoyd Joy YN
1S)ORIUOD ¢Dd 404 Ul G|

uiw {1 ‘s|[ed auoyd
10J UBBW :dDd uUlw G—|
ulw g|

uiw G|, Inoqy
ulw o

ulw g1-0lL

ulw olL-g
ulw oL
uw g
uw g

PrU0) Yoe3 jo ySua

S

v 01dn

%G 0} |

S — I —

u ‘spejuo)

uosiad u|

auoyd

auoyd

uosiad uj

uosiad u|

uosiad uj

uosiad u|

auoyd
pue
uosiad u|

auoyd
pue
uosiad u|
suoyd
pue
uosiad u|
uosiad u|

uosiad u|
uosiad u|

uosiad u|

uosiad u|
uosiad uj
uosiad u|
uosiad u|

PoyLw
JSEVNTEY ]

dDd

weay
YoJeasal Wwouy
sysigojoyohsd paures]
wea}
YoJeasal wouy
sysigojoyohsd paures]

d2d

d2d

d2d

Vd 10 asinN

Ue133Sqo
10 (%06) 3sinN

asinu pue ddHd

103e2Npa Yjeay
Y24easal pue ddd
1415 DUl SnoLeA

J10j95unod yjeay
Apn3s pue ddd
ddd

JJB1S Yoseasay

Vd 10 asinN
dDd
JJB)S DIUID SNOLIBA
dDd

Ag pasanipg

Suijasunod pue uoiyesnpa juaned pazijeuosiad
pue ‘Areip joyooe Ajrep ‘lenuew djay-4as B papnjoul pue sywij PapUSLULLIOdSI
0} Sunpjuup 2onpal 0} paudisap (sdn-mojjo4 € ‘uoryedanpa juaied ‘uondNpoIIUL)

suoIe}NSU0d poys G pastidwod (weisfoid usaidsjoyodly ayl) | dnoin

J0IABYq palisap urejurew o} Aoedie-jjas ysiy
pue U} Apnys mojaq uoidwinsuod pajedipul spusiyed §I PANURUOISIP 219M

suoIssas ‘1s180j0ydAsd © ypMm SUOISSIS FuljaSUNOD € JO WNWIXBW B PUB 3OBGPID
juawssasseysod pazuaindwod ajeipawwl pasudwod (ased paddays) z dnoin

15180j0yoAsd e Aq Suljesunod jo suoissas ajdiynw pue
soeqpaay Juawssasseysod pazuayndwiod ayeipawwl pasudwod (a4ed [ny) | dnoin
suolissas dn-mojjoy pue ‘Areip Sunjuup e ‘Sunjuup Sumiwi| 1oy suoizep
-USWIWLIOJ3J Paseg-Xas ‘(,1WIT 8y S,1eY1,) 19%00q UOITeLIOUI U ‘9DIAPE JoLig
19pjooq
Yeay esouas e pue ‘asinu e Aq Juswadiojulal suoyd !sasiniaxa [eJOIABYI]
9AIIUS0D pue ‘}OBIIUOD JUBWIEAL} B ‘'UMOp SUIIND J0J SPOYIdW 4O 3| ‘SIayULIp
ssii-3e Jo sadAy jo Aouanbauy Suikeidsip peyd aid e ‘spaye yieay paje|ai-joyodfe
JO M3IA3] B SUIUIBIUOD 00GYIOM UORUIAISIUL U Suisn Aq USAIS adIApe Joug
JUSLW0IUD Je 33]00q Yijeay
® Jo 3d19das pue ‘JIsiA 921440 JenSal T SJuBYSISSe LdIeasal Aq peyd s juaned
S} 0} PaydEIL S[BLISYRW UOIFEINPS puB UOBWLIOLUI UoRdWNsUuod |oyod[e
juaized ‘(yjoq Jo ‘seposide Supjuup Aaeay ‘m/syuup Jo Jaquinu Inoge Sumyjel
pajrejua) Suljesunod ‘psia dn-mojjoy snid ueIIUID B UM UOIEYNSUOD palojie]
a8ueyo Jo sa8e)s palapisuod pue 3|A1s Fuimalaieul passuad-jualyed
® Pasn Jey} suoissas Sulasunod Jalg :[02030id JUSWADUBYUD [BUOITBAIION
spJed Arelp Supjuup pue
‘uonduosaid B 4o w0y 9y ul JuawaaiSe Fupjuup ‘send SujuLp UO JP3YSHIOM
‘AoueuSaid pue USWIOM UO PasNI0) [OYOI[e JO S}I9)9 ISISAPE JO 1sI| ‘Sujuup
wojqo.d Jo dousfenasd ‘sioineyaq yieay JuaLind Inoge 3oeqpasy yim sagessaw
payduds Suiurejuod 3oogyiom e pue ‘dn-mojjo4 suoyd yum yoea ‘sysIA om|
spJed Areip Supjuup
pue ‘uondudsaid Jo juswaaiSe SupjuLp ‘sond SupjuLP UO 193YSHIOM ‘[oyode
JO S109J40 3sIAApE JO 35I| ‘Sunjuup wajqoid Jo aousjerald JO MaIAI ‘siOInBYDq
Y3[eay JUa.1ind Jnoge 3oeqpas) SUIUBIUOD YOOGS IOM ‘JISIA OB JoHe YM T
9sinu DU 3y} wouy |jed auoyd dn-mojjo e pue ‘pede ow | ‘dDd YHM SHSIA OM ]
103e2Np3 Y3[BaY WOl)
s|[e> Suijesunod suoyd Yoeauno €= pue ‘yoeqpady pazijeuosiod USPLM ‘[enuew
djay-41as ‘psia pajnpayds ApenSas Suunp ddd wouy a8essaw [euoiFeAlow Jaug
[enuew Suiajos-wajqoid pajensnyji ‘aSed-og pue uonuaniaiul Jaug iz dnoin
HSIA dDd Jeye
A|9yRIPSWIWI JO[OSUNOD L}[BAY UM UOISSIS UIWL-G| PUB dDd WO} 98essaw s-0g
19pj00q djay-4jas ® pue ‘swiou pue uoirdwiNsSuod UMO JNOGe }deqpPad) ‘ADIAPE Jalig
uondwnsuod
Jjoyooe dojs 4o 2onpas 03 [eo e Inoge dIAPe Yypm pajdnod ‘Suiuup
Joy suonedljdwl pue S}NSaJ duljdseq WOl 3oeqpas) paziseydwa Jey} adIApe Jalg
Kreip/3ap00q djay-jjes pue ‘uejd uonoe ‘uiyes-[eos uo adiApe
‘uopdwnsuod Supnpas uo sdiy ‘umop Suiind Jo syyausq ‘sjPAd| uoirdwnsuod
POpUSWILLIOIAI ‘SHUN JULIP PJepuUB}S UO (j02030Id SS3|-yULIP) 3DIAPE Jalig
19pj00q djay-4es © pue ‘swiou pue uoirdwnsuod UMO JNOGe }IBqPIDY ‘ADIAPE JaLIg
19)ydwed pajessny ue pue adIApy | dnoin
(Juawssasse Jaye) [enuew djay-4as © pue dIApe uepisAyd iz dnoin

uofjuaAIBjY|

(Gb) G661 ‘B 10 puowydry

(99) 800 '[e 19 jJoydsig

(09) 8861 ‘[e 32 23B|[eAA

(9v) 0L0T '[e 32 oiqny

(br—2h) YieaH 1aloid

(€9) 0L0T '[e 32 AousioN

(¥9) 600C 'fe 32
UOHIA PUe ‘(1G) 800T ‘[ 30 Sulwal4

(6€ ‘L€-G€ '€€) 1vIL Palod

(1€) €00 'fe 39 Aund
(€9) 9661 ‘DSIg OHM
(29) L661L ‘e 32
Huas pue ‘(8G) 000C ‘[e 39 uiogaald
(6) 1661 'UOSISPUY puE OIS

(1L9-69) [BUL WT3

(25) 9002 'fe 30 %007

(62) T661 "1OIS pue UOSIpUY
(€9) 9661 'DSI9 OHM

(Gt) G661 '[e 39 puowydry

(9duaia)ay) Jeap ‘Apms

PrUoONW
papualxg

rUOOINW JaLig

Joug
Jouq Kiap
sHnpY

uofuaAIdu|
jo ad£} pue uonejndod

Aysuaju uonpuanialug Aq ‘suonuaniaiul Suijasunoy) [eioiaeyag jo uondudsaq ‘% yqr xipuaddy

W-215

Volume 157 « Number 9

Annals of Internal Medicine

6 November 2012

www.annals.org



*dnoid jonuod oy ur (ANoe)) 041G puE (SIUAPISAT) 94()/ put dNoIi3 UONUIAINUI Y UT SUSIA JO (KINOBJ) 04/ 01 (SIUDPISAT) 04 TG 10]

_Uuqu&Ou SEM MEMME_.:U uSOLN :O_mm:uﬁﬁ 2Wos »umw_> Oﬂu uUu«wN NﬁMMN:UUEEM JU2WISSAsSse «wO mmwmh_ Uﬂ—u uo .wuﬂ:mu.— MEMEDU.—Uw ®>mumm0& H—u;\w wﬂw_Umwaﬂ—& uﬁ_\ro.—& 01 SeM UONU2AIIUT Uﬂu mﬂvumjﬁvDu SEM UOTIUSAINUT —Nuomxrmﬁ—un_ ud—ﬂomuuﬁﬁﬁ ON H

*("UOIEDTUNTUWIOD [BUOSIO] ] 9JB[[eA)) UTW G- A[[e1oudd o1om sUOISSIS SIADI[2q JOINE oY) pue  ‘soynuiwr G 01 dn op 01 pauren o1om SUBIISAYJ d[XNIe oY1 Ul pariodar 10N +
“1ouonnoerd Y JO UONIDSIP Y1 18 oW ()] Pue °/ % e Pa1djjo sem dn-mof[oj 1910 (dn-mo[oj ow-] & 01 UONENAUT Ue Paa1da1 siuedonred [y
"dnoiny Apmig uonuaaIaIU] Jorig uonezIUE3IO

YEIH PHOA\ = DSId OHAM uawieal] [oyod[y Apreq 1oy [eu], = yA1], ‘uenisdyd ared Lrewnid = gD Queisisse uenisdyd = y paniodar 10u = YN ‘UONedYIpOJN AsyIT ARy = AT 2UNU0D [0Yod[e poolq = DY

uo[UaAI}UI
ulW-Gfy ‘JUSWISSISSe Y-7

ulw 0z
uw GL-0L

ulw g

uw g
uw Lo
uw G101

ulw 0z-9l

s|[ea auoyd

10J YN :S}orJUOD
dDd 104 ulw G1-0L

FUMOUNUN/YN

(51935000 UIW OZ-GL
{(urew) ulw GH-0€

PrU0) Yoe3 jo yiSua

Fumousun/YN

u ‘spejuo)

L uosiad u| JaydIeasal pue ddd
¢ uosiad uj ddd
¢ Jandwo)d 419S

t  uosiad uj asinu pue 4dd

+  uosiad u| ddd
| Jondwod 4195
L J4endwod 1198
auoyd
pue J10382NpP3
t  uossad uj yaeay pue ddd
auoyd
pue

t  uosiad uj asinu pue ddd

uosiad u| dod

€ uosiad uj 1B1S [oIeasay
poysw

FSEVNIEY ] Ag pasanipg

UOIFEPUSWIWIOIAI [BJ2UIND U0SINS 'S’ puUR ‘Sajou

PaIo|ie} YHM [BNUBW SWOY-93®} ‘SUOITBNYS YoNns ul Sujuup 0} SIAIeUIS}E

“yup o3 paydway aq ySiw juedpipied YOIYM Ul SIOUBISWNDID JO UOIFRILIUSPI
‘sjeog Sunjuup jo uonenoe ‘Adueuaid aduls apew seueyd 9A1SH| JO MAIADY

uopuanaid

Joyoo[e uo 33pjooq e snid Suiures} s||iys [eI0IABYIG—-IAIUS0D pue SuImaIAISIUI
[eUOIJEAIJOW PaJaudd-juded PaUIGUUOD Jey} SUOISSSS UORUIAISIUL [EUOITRAIION
Supjuup uo oeqpasy pazifeuosiad pue JUSWISSISSE PISE]-GIAA

([€€]
1661 '[e 10 Suiwal4) 1341 13loid ul pajjoius synpe Sunok jo siskjeue dnoiSqns

spJed Areip Supjuup pue ‘quswaaiSe uonduosaid ‘s30aye [oyode

pue sjeog aj1] “101e|Nd[ed [9A3] DVg ‘SoNd SujULIP UO S}PaYSHIOM ‘SuiuLp

JO saYjI|sip pue sayji| [euosiad Jo sisi| ‘spuapnys 283||00 0} JUBA3|9I S9UBND

-95U0D 3SIDAPE S,|0LOd[e JO 35I| ‘syuapnys 983jj00 Suowe Supjuup ysu-ysy

JO 2oudeAdId JO MaIABI ‘SIOIABYDQ JUDLIND INOGE YOBPIDS ‘HSIA UdeD Jaye dDd
oy} woly [rew-a Jo [[ed auoyd dn-mojjo} e pue dDd yim pede yjuow | SysIA om|
unjuup uo »oeqpasy pazifeuosiad pue JUBISSISSE PISBY-GIAN
Sunjuup uo »oeqpasy pazieuosiad pue JUSWISSISSE PISEY-GIAA

8 pUR 't 'z Sy99m Je 10§eonpa
Yeay B wouy SUIMIIAISIUI [BUOITRAROW UM SUI[BSUNOD pUB 3IBGPa3) [EUOIIPPE
Aq pamojjo} ‘19500q uoIFeINPa [oyod[e Ue BIA 9}A)s uondudsaid ul 9dIApe USLIM
pue [e10 aABS dDd ‘asn [oyode Suppeiy 4oy Areip pue podas dsu pazieuosiad
spJed Aselp Supjuup pue ‘quawaaiSe Supjuup ,paquasaid, e ‘send Sujuup
'|oyOd[e JO S}094d SIAPE ‘SujuLIp 10} suoseas ‘aouafeaasd Supjuup-wajqod
JO M3IABL '(300Gp1IOM) oBqpPady Joireyaq Supjuup snid 38])00q yijeay [eiauan

JISIA © Je sjuaijed 119y} 104 SUOIFRPUALLILOIA]
Jy19ads pue synsas Suiuaauds [oyode aanisod ypm suenisAyd Suipinoid

s[eog asn-|oyode SuIas pue BIEP JUSLLSSISSE JO

oBQPa3) UO SND04 ‘UOIFRAIOW 3dUBHUS 0} sanbiuyday Jayjo pue Ayyedws jo asn
!SUOISSaS 19}500( JOHOYS Z ‘UOISSas [eljiul Urew ‘1a8Uo| :JUsWdUBYUD [BUORAOW

uofuaAIdju|

(0€) 6661 ‘e 32 SueyD papuaixg

uawom jueuSaid

rIOIHNW
(8%) 600 '[e 32 sneyas papusixy

(99) ¥00T PU® ‘(+9) L00T [e 30 UdAY

(£€) ¥00T ‘e 32 §19gss01n

(z€) 0L0T '[e 10 Sulwa4
(99) 00T '[e 30 UdAy
(G9) 800T PU® ‘(¥9) £00T ‘e 32 UdAY| Joug
sjuapnys
a8a)j02/s3npe Sunop

1orIUOOGNW JoUg

(ov) LLOT
‘e 39 2100\ puU® ‘(8€) 0LOT ‘[ 32 Ul

PrUoONW
papusix3

(L¥) G00T 'fe 30
PUNW pue ‘(€) 6661 ‘B 32 Sulwald PrUodRINW Jaug

sHnpe 19pjo

umousun

(Lv) €00T '[e 30 Z)ieS 10 papiodai JoN

(£6-49) [eUL W3

uofuaAIdu|

(9duasayay) Jeap ‘Apnys  jo adA) pue uoneindog

panunuod—# g [ x1pusddy

www.annals.org

Volume 157 ¢ Number 9

Annals of Internal Medicine

W-216 | 6 November 2012



	zai02112000645
	zai1211200W211

