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Examining the Impact of Separate Components of a

Multicomponent Intervention Designed to Reduce At-Risk

Drinking Among Older Adults: The Project SHARE Study

Obidiugwu K. Duru, Haiyong Xu, Alison A. Moore, Michelle Mirkin, Alfonso Ang, Louise Tallen,
Chi-Hong Tseng, and Susan L. Ettner

Background: Health promotion interventions often include multiple components and several
patient contacts. The objective of this study was to examine how participation within a multicomponent
intervention (Project SHARE) is associated with changes in at-risk drinking among older adults.

Methods: We analyzed observational data from a cluster-randomized trial of 31 primary care physi-
cians and their patients aged ≥60 years, at a community-based practice with 7 clinics. Recruitment
occurred between 2005 and 2007. At-risk drinkers in a particular physician’s practice were randomly
assigned as a group to usual care (n = 640 patients) versus intervention (n = 546 patients). The interven-
tion included personalized reports, educational materials, drinking diaries, in-person physician advice,
and telephone counseling by health educators (HEs). The primary outcome was at-risk drinking at fol-
low-up, defined by scores on the Comorbidity Alcohol Risk Evaluation Tool (CARET). Predictors
included whether a physician–patient alcohol risk discussion occurred, HE call occurred, drinking agree-
mentwith the HEwasmade, and patients self-reported keeping a drinking diary as suggested by theHE.

Results: At 6 months, there was no association of at-risk drinking with having had a physician–
patient discussion. Compared to having had no HE call, the odds of at-risk drinking at 6 months were
lower if an agreement was made or patients reported keeping a diary (odds ratio [OR] 0.58, 95% confi-
dence interval [CI] 0.37 to 0.90), or if an agreement was made and patients reported keeping a diary
(OR 0.52, CI 0.28 to 0.97). At 12 months, a physician–patient discussion (OR 0.61, CI 0.38 to 0.98) or
an agreement and reported use of a diary (OR 0.45, CI 0.25) were associated with lower odds of at-risk
drinking.

Conclusions: Within the Project SHARE intervention, discussing alcohol risk with a physician,
making a drinking agreement, and/or self-reporting the use of a drinking diary were associated with
lower odds of at-risk drinking at follow-up. Future studies targeting at-risk drinking among older
adults should consider incorporating both intervention components.

Key Words: Alcohol Use, Older Adults, Physician–Patient Discussion, Drinking Diary, Drinking
Agreement.

APPROXIMATELY 30 to 40% of American adults
aged 65 years and over drink alcohol regularly (Blazer

and Wu, 2011; Kirchner et al., 2007). While heavy drinking
is less common with advancing age, light or moderate drink-

ing has different risks and benefits for older adults compared
with younger populations (Chan et al., 2009; Cooper et al.,
2009; Reid et al., 2002). Several observational studies have
found that older adults who drink moderately have better
cognitive function, a reduction in cardiovascular disease, and
decreased mortality compared with nondrinkers (Byles et al.,
2006; Karlamangla et al., 2009; Lang et al., 2007a,b; Reid
et al., 2006; Townsend et al., 2009). Conversely, age-related
physiologic changes in older adults elevate blood alcohol lev-
els per amount of alcohol consumed and increase brain sensi-
tivity to the effects of alcohol, thereby increasing the
potential risk of injury (Gilbertson et al., 2009; Vestal et al.,
1977). Compared with younger persons, older adults also
have more comorbid conditions and use more medications,
including those that may increase risks with alcohol (e.g.,
nonsteroidal anti-inflammatories and warfarin) (Moore
et al., 2007). Current practice guidelines recommend that
adults be asked about their alcohol consumption as part of
routine examinations as well as prior to prescribing medica-
tions that interact with alcohol (U.S. Department of Health
& Human Services National Institute of Health National
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Institute on Alcohol Abuse and Alcoholism, 2007). However,
physicians infrequently screen their existing patients for alco-
hol use and misuse, because they have limited time or because
they simply may not remember to do so (Aira et al., 2003;
Friedmann et al., 2000; Johansson et al., 2005; McCormick
et al., 2006). As a result, there has been significant interest in
developing effective interventions to reduce at-risk drinking
in this population, and several intervention protocols have
been implemented with varying degrees of success (Fink
et al., 2005; Jonas et al., 2012; Lin et al., 2010a,b; Moore
et al., 2011; Saitz et al., 2003; Whitlock et al., 2004).

While the evidence suggests that multicomponent inter-
ventions for at-risk adult drinkers are more successful than
single brief interventions in reducing risky alcohol use (Jonas
et al., 2012; Whitlock et al., 2004), there is significant hetero-
geneity in how these interventions have been designed. These
interventions typically involve between 2 and 4 contacts with
the patient over a period of several months and often com-
bine several different components such as personalized coun-
seling, drinking diaries to quantify alcohol consumption, and
goal setting to reduce drinking to less harmful levels. How-
ever, some of these interventions are delivered entirely by pri-
mary care physicians, while others include nonphysicians,
typically nurses or health educators (HEs). Some are limited
to face-to-face patient contacts, while others include tele-
phone calls. These reports do not frequently describe
whether specific, individual components of these interven-
tions are each linked to reductions in at-risk drinking. Distin-
guishing whether different intervention components (e.g.,
patient–physician discussions, keeping a drinking diary, etc.)
are linked to reductions in at-risk drinking may help to iden-
tify the essential intervention components for future efforts
to translate clinical trials into practice.

We recently conducted a large cluster-randomized clinical
trial, designed to evaluate the effectiveness of a multicompo-
nent intervention designed to reduce at-risk drinking among
older adults, and defined by scores on the Comorbidity Alco-
hol Risk Evaluation Tool (CARET) (Moore et al., 2011).
Project SHARE (Senior Health andAlcohol Risk Education)
found a statistically significant decrease in at-risk drinking
among older adults at 12-month follow-up (Ettner et al.,
2014). While the intervention included several different com-
ponents, including a physician component that involved phy-
sician–patient discussions of alcohol-related risk, as well as
an HE component that involved HE telephone calls and
encouragement to keep a drinking diary and/or make an
agreement to cut down on alcohol intake, the specific mecha-
nism/s that resulted in reductions in at-risk drinking are not
clear. Therefore, we conducted an analysis to investigate to
what extent participation in the different intervention compo-
nentsmay be associated with the observed behavior change.

We hypothesized that Project SHARE patients with
greater participation in the physician intervention compo-
nent would have lower odds of being classified as at-risk
drinkers at 6 months and at 12 months of follow-up, as com-
pared to patients who did not participate in this intervention

component. We further hypothesized that patients who par-
ticipated in the HE component, specifically those who (i)
received a call from the HE but did not keep a drinking diary
or make a drinking agreement, (ii) either made an agreement
or self-reported that they kept a diary, and (iii) both made an
agreement and self-reported that they kept a diary, would
have lower odds of being classified as at-risk drinkers at 6
and at 12 months of follow-up, as compared to patients who
did not participate at all in the HE intervention component.

MATERIALS ANDMETHODS

Study Design/Setting

The Project SHARE study population was drawn from primary
care physicians, and their patients aged 60 years and over at San-
sum Clinic, a community-based group practice with 7 clinics in and
near Santa Barbara, California. The Project SHARE study was
approved by the Institutional Review Board of the University of
California, Los Angeles.

Sample—Primary Care Providers and Their Patients

All 43 Sansum Clinic physicians were approached about the
study, and 31 (72%) agreed to participate. As shown in Fig. 1, San-
sum Clinic staff then identified patients (n = 12,573) of these 31 phy-
sicians who were aged 60 years and older. From these lists,
providers indicated which patients should be excluded due to severe
cognitive impairment, terminal illness, whether they were known to
be moving out of the area within the next year, or inability to speak
and understand English. Of the remaining patients not excluded by
the physicians, 9,476 were mailed recruitment letters and 6,919
(73%) agreed to participate. They were then screened by telephone
to verify the self-reported absence of these same exclusion criteria
and to confirm that they were current drinkers (consumed at least 1
drink in the prior 3 months).

Potentially eligible patients then completed a written survey
including demographic and clinical information as well as the
CARET. The CARET, an updated and revised version of the Alco-
hol-Related Problems Survey (Fink et al., 2002; Moore et al., 2011),
identifies older adults at risk for harm from their alcohol consump-
tion based on their responses to a set of questions about their clinical
status, medication use, symptoms consistent with increased risk, and
drinking habits (see the Appendix). Patients who completed the
baseline survey and were classified as at-risk drinkers (n = 1,186) by
the CARETwere included in the Project SHARE intervention study
and were randomized at the level of the primary care physician into
experimental and control groups (Fig. 1). All patients, both control
and experimental, were asked to complete follow-up surveys at 6
and 12 months that included the CARET items. All surveys in the
Project SHARE study weremailed to patients.

Intervention

Experimental patients received a multicomponent intervention
that included individualized patient risk reports provided to
patients and to their physicians, as well as telephone-based coun-
seling from an HE (Table 1). Both at baseline and at 6-month
follow-up, CARET software was used to generate 2 risk reports
with reasons for the classification as an at-risk drinker (e.g., tak-
ing blood thinning medications that could interact adversely with
alcohol, symptoms of depression that may be exacerbated by
alcohol, driving after drinking, etc.) and the potential harms that
could result from the patient’s at-risk drinking practices. One
report was designed for and mailed to patients. The other was
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designed for physicians and was attached to the front of each
experimental patient’s chart prior to each scheduled visit to an
experimental physician.

Physicians received a single 2-hour training session from the
study investigators prior to the patient recruitment, which pro-
vided guidance on how to interpret these reports and use them to
initiate an alcohol risk discussion with the patient. The physicians

were asked to discuss the baseline and/or 6-month reports with
the patient during regularly scheduled visits during the 12 months
postbaseline, focusing on the relationship between risky drinking
behavior and medication use and/or health conditions. After the
appointment, the physician filled out a visit log confirming that a
risk-related discussion did or did not take place and either
describing the content of the discussion if it did take place or

546 Intervention Patients 640 Control Group Patients

55 Withdrew

3 Month Survey 
457   Completed 

34 Did not return survey

6 Month Survey
453   Completed 

29   Did not return survey 
2   Deceased

12 Months 
439   Completed 

25   Did not return survey 
1   Too ill
2   Deceased

4 Withdrew

3 Month Survey
626   Completed 

10   Did not return survey

6 Month Survey
620   Completed 

12    Did not return survey 
1    Lost contact
2    Deceased at 6-month time period

12 Months 
610    Completed 

15     Did not return survey 
1     Lost contact
4     Deceased
1     Too ill

1186 Eligible and enrolled patients in
intervention phase of study

15 withdrew

7 withdrew 1 withdrew

2 withdrew

12,573 Patients identified from administrative data; 3097 
not mailed a recruitment letter

2159 Excluded by participating physician
596 Cognitive impairment
449 No longer a patient of the physician
205 Moving out of the area
204 Abstainer
155 Deceased
130 Moved to a skilled nursing facility
122 Terminal illness
106 Not English speaking
192 Other ineligibility, e.g., poor health

635 Participating physician left clinic prior to mailing
303 Research staff never mailed letter

9476 Mailed a recruitment letter
2557 Were not screened

1853  Opted out
434  Never responded to call
270  Incorrect contact 

information
6919 Screened for eligibility

2702 Ineligible for baseline survey
2352   Abstainers

140   Not English speaking
121   Moving out of area

48   Cognitive impairment
33   Deceased

8   Too ill

4217 Eligible for baseline survey
688    Did not complete baseline survey

186 Refused to be sent survey
502 Did not return survey

3529 Returned baseline survey
2318 Not-at-risk

18 Drank too much to participate
7   Did not want to participate

Fig. 1. Participant flow in Project SHARE.
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explaining why it did not take place, for example, due to lack of
time.

The telephone-based HE intervention was based on the same
risk report. HEs called each experimental patient 3 times: within
2 weeks after both the baseline and 6-month reports were mailed,
as well as at the 3-month time period. The baseline and 6-month
calls included explanation of the contents of the report, as well as
reinforcement of the potential health consequences of the
patient’s drinking. The HE intervention component was essen-
tially independent of the physician intervention component,
because HEs were not aware of whether patients had already dis-
cussed alcohol use with their physicians, and vice-versa. The HE
encouraged patients to keep a drinking diary detailing their daily
alcohol intake and also encouraged them to make an agreement
that they would cut down on their drinking to a specific negoti-
ated goal. The HE also focused on behavior modification, such
as identifying high-risk situations in which drinking would likely
occur, and familiarized the patient with coping techniques for
managing these situations. The 3-month calls were designed to
check on patients’ progress with their initial goals. After each
call, the HE completed a form documenting the length of each
call and content discussed. This form also included information
on whether or not a drinking agreement was actually made and
whether or not the patient reported that they kept a drinking
diary.

Analysis of Participation in Different Intervention Components

To assess changes in at-risk drinking among patients who par-
ticipated in different intervention components, we created sepa-
rate variables to measure the separate components. For the
physician component, using the records from the physician visit
logs, we classified patients as either having had, or not had, an
alcohol-related discussion with their physician at any time during
the 12-month follow-up period. We created 4 categories to mea-
sure participation in the HE component: (i) “no HE interven-
tion,” defined as not receiving any HE calls, (ii) receiving at least
1 HE call but not making a drinking agreement or reporting that
they kept a drinking diary, (iii) either making a drinking agree-
ment or reporting that they kept a drinking diary, and (iv) mak-
ing a drinking agreement and reporting that they kept a drinking
diary. Notably, patients who were originally randomized to the
experimental group in the Project SHARE study were classified
in this analysis as having received no physician intervention if
they did not have an alcohol-related discussion with their physi-
cian, and as having received no HE intervention if they did not
receive any HE calls. Because all Project SHARE patients
received a personalized risk report of their at-risk drinking as well
as educational materials discussing at-risk drinking, we did not
include these intervention components as predictor variables.

OtherMeasures

The dependent variable for this analysis, whether or not a patient
was an at-risk drinker, was determined at 6 and 12 months based
on patient responses to the CARET survey items. Covariates were
drawn from the baseline survey and included gender, race, ethnicity,
marital status, education, income, home ownership, and whether or
not alcohol counseling from any provider took place in the
12 months prior to Project SHARE.

Statistical Methods

We used chi-squared tests for unadjusted comparisons between
groups. We then constructed separate logistic regressions that
included random effects for physicians, at 6-month follow-up and at
12-month follow-up. All analyses were completed using STATA
Version 10.1 (StataCorp, College Station, TX). Adjusted odds ratios
(ORs) for at-risk drinking and 95% confidence intervals (CIs) are
presented in the tables; in addition, predicted probabilities associated
with statistically significant findings are presented in the text. The
predicted probabilities were calculated using the “predict” command
in STATA,which sets the physician random effect equal to zero.

We also examined several sensitivity analyses, first assuming that
all of the patients who dropped out of the study and therefore had
missing outcome values were at-risk drinkers at 6-month follow-up
and 12-month follow-up, and then assuming that none of these
patients were at-risk drinkers at follow-up. These sensitivity analyses
did not produce different results from themain, complete-case analy-
ses, and therefore, we only report results from themain analyses.

RESULTS

A total of 1,186 older adults met criteria for at-risk drink-
ing, were enrolled in Project SHARE, and completed the
baseline data collection survey. A subsample of 1,073 older
adults remained in the study and completed the question-
naire at 6-month follow-up, and 1,049 remained in the study
and completed the questionnaire at 12-month follow-up.
Among the 419 patients in the intervention arm, 392 (94%),
315 (75%), and 364 (87%) received the baseline, 3-month,

Table 1. Components of the Project SHARE Intervention

Reports and
educational
materials
for patients

Materials mailed to patients:
1. Comorbidity Alcohol Risk Evaluation Tool-

generated individualized risk report with drinking
classification (at-risk vs. not at-risk), reasons for the
classification, and potential harms from the patient’s
at-risk drinking practices

2. Educational booklet (“Healthy Drinking as You Age”)
3. Drinking diary (“Healthy Living as You Age”)
4. Tip sheets (could include any combination of the

following based on patient risk factors: automobile
safety, drinking sensibly, diabetes, depression,
preventing falls and fractures, gastritis, gout,
heartburn, medications, forgetfulness, ulcers, liver
disease, and sleep)

Telephone health
educator (HE)
intervention

Five activities took place during HE telephone calls:
1. Assessment and direct feedback

• HE expressed concern regarding the patient’s
drinking pattern, linking it to the mailed risk
report

2. Negotiation and goal setting
3. Behavioral modification techniques

• HE helped patient identify high-risk situations in
which drinking would likely occur, and
familiarized the patient with coping techniques
and with ways for establishing a support
network to help in this process

4. Self-help-directed bibliotherapy (educational booklet
discussed for reinforcement)

5. Follow-up and reinforcement

Brief provider
intervention 1. Providers discussed the individualized risk

report with the patient, focusing on any risky
drinking behavior and its relation to medication
use and/or health conditions

2. Providers then set goals with patients for reducing
their drinking

3. After each appointment, the physician completed
a visit log detailing what s/he discussed with the
patient
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and 6-month HE calls. Furthermore, 37 received 1 call from
the HE, 67 received 2 calls, and 300 received 3 calls, while
164 had 1 alcohol-related risk discussion with their physi-
cian, 65 had 2, 51 had 3, and 20 had 4 or more. We had <5%
missing data for covariates and limited the multivariate
analyses to the 997 patients for whom we had complete data
at both follow-up time points.
Greater than 95% of the sample was white, and most

patients were men (Tables 2 and 3). More than half of the

sample were college graduates and had annual household
incomes exceeding $60,000. On average, the patients in the
sample consumed 13.7 alcoholic drinks per week. Each of 3
relatively common risk factors for at-risk drinking (taking
medications that increase risk, reporting symptoms consis-
tent with risk, or engaging in behaviors that increase risk)
was present in approximately 60% of the sample. Com-
pared to patients who did not have a discussion of alcohol
risk during the 12-month study window, those who had a
discussion were more likely (p = 0.005) to have already
received some alcohol counseling in the past 12 months
(24% vs. 15%) or over 12 months ago (17.3% vs. 16.6%);
we controlled for these differences in the multivariate analy-
ses. There were no other statistically significant differences
between patients who had a risk discussion with their physi-
cian during the study window and those who did not
(Table 2), or between patients by level of HE intervention
(Table 3).
In adjusted multivariate analyses, the odds of being an at-

risk drinker at 6 months did not vary significantly by
whether or not a patient–physician alcohol risk discussion
took place (Table 4). Compared to patients who did not
receive anHE intervention, those who either made a drinking
agreement or reported that they kept a drinking diary had a
lower probability of being an at-risk drinker at 6 months
(OR = 0.58, 95% CI 0.37 to 0.90; number needed to treat
[NNT] of 10). Patients who made a drinking agreement and
reported that they kept a drinking diary also had a lower
odds of being an at-risk drinker at 6 months (OR = 0.52,
95% CI 0.28 to 0.97; NNT of 9). The predicted probability
of at-risk drinking at 6 months would be reduced from 71%
if patients did not receive an HE intervention to 60% if
patients kept a drinking diary or made a drinking agreement,
and would be further reduced to 58% if patients did both.
As shown in Table 4, compared with patients who did

not have a discussion, patients who had an alcohol-related
risk discussion with their physician had lower odds of being
an at-risk drinker at 12 months (OR 0.61, 95% 0.38 to
0.98, NNT of 10). The predicted probability of at-risk
drinking at 12 months would be reduced from 67% if
patients did not have an alcohol-related discussion with
their physician to 54% if they did have such a discussion.
No difference was seen in the probability of being an at-risk
drinker at 12 months between patients with no HE calls
and those who either only received an HE call without
making a drinking agreement or reporting that they kept a
drinking diary, or those who either made an agreement or
reported that they kept a diary. However, patients who
both made a drinking agreement and reported that they
kept a drinking diary had lower odds of being an at-risk
drinker at 12 months (OR 0.45, 95% CI 0.25 to 0.82, NNT
of 7) compared with patients who did not receive an HE
intervention. The predicted probability of at-risk drinking
at 12 months would be reduced from 68% if patients did
not receive an HE intervention to 49% if they kept a drink-
ing diary and made a drinking agreement.

Table 2. Unadjusted Participant Characteristics, byWhether or Not
Physician-Level Intervention (Alcohol-Related Risk Discussion) Occurred

During Project SHARE (n = 997)

Risk discussion
occurred during

12 months
postbaseline
(n = 300) (%)

Risk discussion
did not occur
(n = 697) (%) p-Value

Female gender 36.0 33.9 0.51
Latino ethnicity 5.7 5.3 0.82
Age
60 to 64 years 18.0 24.1 0.12
65 to 69 years 30.0 28.1
70 to 74 years 17.7 19.7
75 to 79 years 17.3 14.9
80 years or greater 17.3 13.2

Race
White 95.3 98.1 0.06
Black 0.67 0.29
Asian 2.33 0.57
American Indian 1.7 1.7

Marital status
Married 78.5 71.3 0.11
Divorced or separated 8.9 12.3
Widowed 13.3 10.3
Never married 3.0 2.3

Education level
Less than high school 2.7 3.2 0.62
High school or GED 11.0 9.0
Some college 28.3 25.5
Graduated college 25.7 25.8
Professional or graduate
degree

32.3 36.4

Annual household income
<$30,000 12.7 8.9 0.25
>$30,000 to $40,000 10.0 7.9
>$40,000 to $60,000 17.7 17.4
>$60,000 to $80,000 16.7 16.4
>$80,000 to $100,000 13.3 18.4
>$100,000 to $200,000 21.7 21.5
>$200,000 8.0 9.6

Own home 87.0 89.2 0.31
Patient received alcohol counseling in the past from any provider
Never 50.7 60.4 0.005
During the last year 24.0 15.1
More than 1 year ago 17.3 16.6

Mean # of alcoholic
drinks/wk (SD)

13.5 (8.0) 13.7 (7.9) 0.67

Categories of alcohol-
related risk
Taking medications that
increase risk

62.3 59.7 0.43

Symptoms consistent
with risk

63.0 60.8 0.52

Behaviors that increase
risk

65.0 62.4 0.44

Results with p-value < 0.05 in bold font.
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DISCUSSION

This study examining data from Project SHARE sup-
ported our hypothesis that both the occurrence of a patient–
physician risk discussion, and making a drinking agreement
and/or self-report of keeping a drinking diary, were associ-
ated with lower rates of at-risk drinking at study follow-up.
This suggests that both aspects of the intervention are impor-
tant in reducing at-risk drinking and that efforts to reduce
drinking in primary care settings should include both physi-
cians and HEs.

We found that use of intervention components associ-
ated with the HE (drinking agreement, self-report of keep-
ing a drinking diary) was associated with lower rates of
at-risk drinking as compared to patients who did not

receive any HE calls, at both study end points. A prior
analysis reported a benefit of receiving HE calls within a
larger intervention study, specifically a reduction in the
rates of at-risk drinking at 3 months if 3 calls were
received within that time period (Maisto et al., 2001).
These investigators did not find an effect of receiving HE
calls at 12-month follow-up. They were unable to specifi-
cally examine the association between at-risk drinking and
having completed a drinking agreement during these
phone calls, because few patients had completed a drink-
ing agreement. Our results indicate that completion of a
drinking agreement, as well as self-reported use of a drink-
ing diary, may be important in achieving larger decreases
in at-risk drinking that are sustained over a longer period.

Table 3. Adjusted Project SHARE Participant Characteristics, by Use of Components of the Health Educator (HE)-Level Intervention (n = 997)

No phone call from
HE (classified as no HE

intervention) (n = 593) (%)

Patient received a phone call from HE

p-Value

No drinking diary,
no drinking agreement

(n = 124) (%)

Drinking diary or
drinking agreement

(n = 184) (%)

Drinking diary and
drinking agreement

(n = 96) (%)

Female gender 32.0 37.1 37.0 41.7 0.20
Latino ethnicity 5.7 4.0 4.9 6.3 0.85
Age
60 to 64 years 23.8 25.0 16.3 20.8 0.05
65 to 69 years 27.5 35.5 28.8 26.0
70 to 74 years 20.9 11.3 16.3 22.9
75 to 79 years 14.2 16.1 18.5 18.8
80 years or greater 13.7 12.1 20.1 11.5

Race
White 97.8 97.6 95.1 97.9 0.36
Black 0.3 0.0 1.1 0.0
Asian 0.5 1.6 2.2 2.1
American Indian 1.4 0.8 1.6 0.0

Marital status
Married 79.9 73.4 67.4 75.0 0.005
Divorced or separated 8.1 16.1 12.0 9.4
Widowed 9.4 7.3 18.5 13.5
Never married 2.5 3.2 2.2 2.1

Education level
Less than high school 3.0 1.6 3.3 4.2 0.79
High school or GED 9.8 7.3 10.3 10.4
Some college 24.8 30.7 29.4 25.0
Graduated college 25.1 29.8 23.4 29.2
Professional or graduate degree 37.3 30.7 33.7 31.3

Annual household income
<$30,000 8.6 11.3 13.6 10.4 0.14
>$30,000 to $40,000 7.6 8.1 12.5 7.3
>$40,000 to $60,000 18.0 16.9 17.4 14.6
>$60,000 to $80,000 15.2 20.2 12.5 27.1
>$80,000 to $100,000 18.0 18.6 15.2 10.4
>$100,000 to $200,000 22.4 18.6 20.7 21.9
>$200,000 10.1 6.5 8.2 8.3

Own home 87.9 91.9 88.0 89.6 0.61
Patient received alcohol counseling in the past
Never 58.9 54.8 56.0 55.2 0.13
During the last year 15.2 17.7 24.5 20.8
More than 1 year ago 17.2 21.0 12.0 18.8
Unknown 8.8 6.5 7.6 5.2

Categories of alcohol-related risk
Taking medications that increase risk 60.2 54.8 64.1 62.5 0.41
Symptoms consistent with risk 61.7 63.0 61.5 64.6 0.88
Behaviors that increase risk 65.1 61.3 57.6 64.6 0.30

Results with p-value < 0.05 in bold font.
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However, we did not assess outcomes beyond 12 months,
and the literature indicates that extended interventions or
repeated “booster” sessions may be required to maintain
these effects and may in fact be cost-effective over the long
term (Lash et al., 2011; McKay, 2005; Stout et al., 1999).
We found that having had a physician discussion about

alcohol risk was associated with lower rates of at-risk drink-
ing at 12 months but the association was not significant at
the intermediate 6-month point. Many earlier intervention
studies have focused on the 12-month end point, although
the significant intervention effect is generally observed by
6 months (Curry et al., 2003; Fink et al., 2005; Fleming
et al., 1997; Lin et al., 2010a,b; Maisto et al., 2001; Rich-
mond et al., 1995). The specific explanation for the lack of a
significant effect at 6 months in our study is not entirely
clear. However, because physicians were asked to engage in
alcohol risk discussions with intervention patients at each
visit during the 12-month follow-up period, only 62% of the
alcohol risk discussions occurred in the first 6 months. The
other 38% occurred in the second 6 months, and it is possi-
ble that the specific patients who had their initial discussion
(or a follow-up discussion building on a prior discussion)

between months 6 and 12 were more likely to change their
behavior.
Studies of alcohol risk reduction have largely focused on

describing the success of multicomponent interventions, with
less attention paid to the specific components within the
intervention that may be most important. A recent study
asked 17 primary care physicians who frequently deliver
alcohol reduction interventions for young adults to rate the
most effective approaches they include (Grossberg et al.,
2010). Of 24 possible intervention components, 5 were identi-
fied as the most useful, specifically summarizing the patient’s
drinking level, making a drinking agreement, keeping a
drinking diary, discussing drinking likes and dislikes, and
discussing life goals. While the target population is different
in terms of age, the results of our study support these clinical
observations. The ultimate goal of this line of research was
to support the translation of effective interventions into
widespread use in nonresearch situations. However, trans-
lated interventions are often modified or abbreviated to fit
the capacity of different “real-world” delivery settings (Carv-
alho et al., 2013; Napoles et al., 2013). Additional studies
investigating which specific components of alcohol risk
reduction interventions are critical to include in translation,
and by whom the intervention can be delivered, will help to
advance the field.
This study has several limitations, including the possibil-

ity that unmeasured differences in patient motivation or
self-efficacy may lead to selection bias and different levels
of intervention uptake. For example, patients who per-
ceived their alcohol use as a more significant problem may
have been more likely to engage with the HEs. However,
in results not shown here, we examined the relationship
between use of different intervention components and sev-
eral baseline survey items that address patient self-efficacy,
including confidence in being able to cut down on drinking
if it was worsening one’s health and confidence in being
able to ask physicians or other healthcare personnel for
information about alcohol. The distribution of these sur-
vey items did not vary across patients who kept a drinking
diary, made a drinking agreement, did both, or did nei-
ther, suggesting that unmeasured differences between
patients were probably not the primary reason for the
results of our main analyses. Also, due to limited statistical
power, we were unable to examine interactions between
patient participation in the physician intervention and each
of the different aspects of the HE intervention. Other limi-
tations include that fact that risk factors used in the
CARET, such as drinking frequency and quantity, were
self-reported. However, evidence from the literature sug-
gests that patient self-reported alcohol consumption tends
to be reliable and valid (Del Boca and Darkes, 2003). We
also relied on patient self-report that they kept a drinking
diary and did not require patients to show the diary to the
HEs. Finally, this study included primarily white, well-edu-
cated patients in a relatively affluent area and may not be
generalizable to other settings.

Table 4. Adjusted Odds of At-Risk Drinking Among Project SHARE
Participants, at 6 and 12 Months (n = 997)

Odds ratio
(95% CI)

p-Value for
difference

6-month follow-up
Physician-level intervention
Physician–patient alcohol risk
discussion did not occur
(REFERENCE)

1.0

Physician–patient alcohol risk
discussion occurred

0.81 (0.52 to 1.25) 0.34

Health educator (HE)-level intervention
No HE intervention (REFERENCE) 1.0
Patient received HE phone calls
ONLY

0.72 (0.44 to 1.18) 0.19

Patient kept a drinking diary or made
a drinking agreement

0.58 (0.37 to 0.90) 0.02

Patient kept a drinking diary and
made a drinking agreement

0.52 (0.28 to 0.97) 0.04

12-month follow-up
Physician-level intervention
Physician–patient alcohol risk
discussion did not occur
(REFERENCE)

1.0

Physician–patient alcohol risk
discussion occurred

0.61 (0.38 to 0.98) 0.04

HE-level intervention
No HE intervention (REFERENCE) 1.0
Patient received HE phone
calls ONLY

1.15 (0.67 to 1.99) 0.60

Patient kept a drinking diary
or made a drinking agreement

0.75 (0.45 to 1.27) 0.29

Patient kept a drinking diary and
made a drinking agreement

0.45 (0.25 to 0.82) 0.01

Results are derived from logistic regression analyses. Adjusted for gen-
der, race, ethnicity, marital status, education, income, home ownership,
whether or not alcohol counseling took place prior to Project SHARE, use
of medications that increase alcohol risk, presence of symptoms that
increase alcohol risk, behaviors that increase alcohol risk.
Results with p-value < 0.05 in bold font.
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In summary, we found that use of several components of
the Project SHARE intervention, including the physician-
delivered as well as the HE-delivered approaches, was associ-
ated with lower rates of at-risk drinking at follow-up. This
suggests that both components are important in achieving
the desired effect, and future studies targeting at-risk drink-
ing among older adults should consider incorporating both
elements of the intervention.

APPENDIX. Comorbidity Alcohol Risk Evaluation Tool
(CARET�UCRegents)

Item
Amount of drinking
considered at-risk

Alcohol use and behaviors in the last 12 months
Number of drinks and frequency
of drinking

≥5/d at any frequency, 4/d at least
2 times/mon, 3/d at least
4 times/wk

Four or more drinks on 1 occasion
(heavy episodic drinking)

At least 1 time/wk

Driving within 2 hours of drinking
3 or more drinks

Any frequency

Someone concerned about
participant’s alcohol use

Any amount

Someone concerned about
participant’s alcohol use more
than 12 months ago

≥4/d at any frequency, 2 to 3/d
at least 4 times/wk

Alcohol use and medications taken at least 3 to 4 times per week currently
Medications that may cause
bleeding, dizziness, sedation

≥4/d at any frequency, 2 to 3/d
at least 4 times/wk

Medications used for
gastroesophageal reflux,
ulcer disease, depression

≥4/d at any frequency, 2 to 3/d
at least 4 times/wk

Medications for hypertension ≥5/d at any frequency, 4/d at least 2
times/wk, 3/d at least 4 times/wk

Alcohol use and comorbidities in the past 12 months
Liver disease, pancreatitis Any amount
Gout, depression ≥4/d at any frequency, 3/d at least 2

times/wk, 2/d at least 4 times/wk
High blood pressure, diabetes 5/d at any frequency, 4/d at least 2

times/mon
Sometimes have problems
with sleeping, falling

3/d at least 4 times/wk

Memory problems, heartburn,
stomach pain, nausea, vomiting,
or feel sad/blue

≥5/d at any frequency, 4/d at least 2
times/mon, 3/d at least 2 times/wk

Often have problems with sleeping,
falling, memory, heartburn,
stomach pain, nausea, vomiting,
or feel sad/blue

≥4/d at any frequency, 2 to 3/d at
least 2 times/wk
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