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Background: Unhealthy alcohol use predisposes to multiple conditions that frequently result in
critical illness and is present in up to one-third of patients admitted to a medical intensive care
unit (ICU). We sought to determine the baseline readiness to change in medical ICU patients with
unhealthy alcohol use and hypothesized that the severity of acute illness would be independently
associated with higher scores on readiness to change scales. We further sought to determine
whether this effect is modified by the severity of unhealthy alcohol use.

Methods: We performed a cross-sectional observational study of current regular drinkers in 3
medical ICUs. The Alcohol Use Disorders Identification Test was used to differentiate low-risk
and unhealthy alcohol use and further categorize patients into risky alcohol use or an alcohol use
disorder. The severity of a patient’s acute illness was assessed by calculating the Acute Physiologic
and Chronic Health Evaluation II (APACHE II) score at the time of admission to the medical
ICU. Readiness to change was assessed using standardized questionnaires.

Results: Of 101 medical ICU patients who were enrolled, 65 met the criteria for unhealthy
alcohol use. The association between the severity of acute illness and readiness to change
depended on the instrument used. A higher severity of illness measured by APACHE II score was
an independent predictor of readiness to change as assessed by the Stages of Change Readiness
and Treatment Eagerness Scale (Taking Action scale; p < 0.01). When a visual analog scale was
used to assess readiness to change, there was a significant association with severity of acute illness
(p < 0.01) that was modified by the severity of unhealthy alcohol use (p = 0.04 for interaction
term).

Conclusions: Medical ICU patients represent a population where brief interventions require
further study. Studies of brief intervention should account for the severity of acute illness and the
severity of unhealthy alcohol use as potential effect modifiers.

Key Words: Alcohol Use Disorder, Unhealthy Alcohol Use, Intensive Care Unit, Readiness to
Change, Severity of Illness.

T HE SPECTRUM OF unhealthy alcohol use ranges
from consumption in excess of recommended limits

(risky alcohol use) to alcohol abuse and dependence (alcohol
use disorders [AUDs]; Saitz, 2005). Unhealthy alcohol use is
associated with the development of multiple conditions that
frequently require care in a medical intensive care unit (ICU),

including the acute respiratory distress syndrome (Moss et al.,
1996), severe sepsis (O’Brien et al., 2007), and nosocomial
infection (Gacouin et al., 2008). Therefore, unhealthy alcohol
use is commonly present in medical ICU patients, with point
estimates ranging from a low of 12% when ICD-9 codes are
used to establish a diagnosis to 34% when systematic screen-
ing is implemented (Moss et al., 2003; O’Brien et al., 2007).
Despite improving outcomes and the high prevalence of

unhealthy alcohol use among medical ICU patients, no stud-
ies have specifically addressed the efficacy of alcohol screening
and interventions in this setting (Esteban et al., 2002). Impor-
tantly, studies of brief intervention in other hospitalized
patient populations have reported mixed results (Havard
et al., 2008). For example, in trauma patients, brief interven-
tion led to a reduction in alcohol consumption and a 47%
reduction in trauma recidivism (Gentilello et al., 1999). In
contrast, brief interventions in general medical inpatients were
no better than the standard of care in reducing alcohol con-
sumption or receipt of alcohol treatment following discharge
(Emmen et al., 2004; Saitz et al., 2007).
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Several potential reasons may contribute to these disparate
results, although a failure to properly account for specific
moderators could represent 1 explanation (Field et al., 2010).
While the hospital setting itself may serve as one such moder-
ator, the severity of unhealthy alcohol use could also be
important (Vasilaki et al., 2006). To support this contention,
in the aforementioned study of hospitalized trauma patients,
brief interventions were most efficacious in patients with non-
dependent risky alcohol use (Gentilello et al., 1999), a diagno-
sis found on the milder end of the unhealthy alcohol use
spectrum. In contrast, more than 75% of patients enrolled in
the study assessing the efficacy of brief intervention in general
medical inpatients had alcohol dependence, a diagnosis on
the more severe end of the unhealthy alcohol use spectrum
(Saitz et al., 2007). This high rate of alcohol dependence may
explain the lack of benefit in the overall population. In sup-
port of this hypothesis, a secondary analysis of this random-
ized, controlled trial reported that brief interventions did
reduce alcohol consumption in general medicine patients with
nondependent risky alcohol use (Saitz et al., 2009).
The severity of unhealthy alcohol use is unlikely to be the

sole explanation for the mixed effects of brief intervention in
hospitalized patients. Although most studies of brief interven-
tions exclude patients on the more severe end of the unhealthy
alcohol use spectrum, a recent study in trauma patients dem-
onstrated that the effect of a brief intervention in hospitalized
trauma patients was dependent on whether alcohol depen-
dence was present (Field and Caetano, 2010). Injured patients
with alcohol dependence had a larger decrease in alcohol con-
sumption compared with patients without alcohol depen-
dence. A study of brief interventions in injured emergency
department patients had similar findings (Blow et al., 2009).
One potential explanation for the disparate findings in

trauma and general medicine inpatients may be the severity of
the acute illness. The severity of acute illness has been pro-
posed to moderate the effectiveness of a brief intervention but
has not been specifically addressed in the literature. Alterna-
tively, the effect of the severity of the acute illness on recep-
tiveness to a brief intervention may depend on the severity of
a patient’s unhealthy alcohol use. For example, patients with
nondependent risky alcohol use may stop drinking on their
own while patients with alcohol dependence may be receptive
to a brief intervention if their acute illness is sufficiently severe
to increase the salience of the moment.
As an initial step in designing interventions to address

unhealthy alcohol use in medical ICU patients, we sought to
define the spectrum of unhealthy alcohol use in this popula-
tion. We further sought to determine whether patients with
unhealthy alcohol use would be amenable to interventions by
assessing their baseline readiness to change, hypothesizing
that the severity of a patient’s acute illness would be indepen-
dently associated with a higher baseline readiness to change.
Finally, we sought to determine whether the interaction
between the severity of the acute medical illness and the sever-
ity of unhealthy acute use influences the readiness to change
of the patient.

MATERIALS AND METHODS

Between December 2009 and January 2011, we conducted a cross-
sectional observational study in the medical ICUs of 3 hospitals.
These 3 hospitals represent diverse healthcare settings and include a
tertiary urban academic medical center with a 17-bed medical ICU, a
county hospital with a 25-bed medical ICU, and a community hospi-
tal with a 12-bed medical ICU. Each of the participating hospitals
has separate medical and trauma ⁄ surgical ICUs. Because screening
and brief intervention is required for level 1 trauma designation and
is already in place for trauma ⁄ surgical patients in 2 of the hospitals
and because our primary interest is the care of medical ICU patients
with unhealthy alcohol use, we focused only on patients with non-
trauma ⁄ surgical diagnoses who were admitted to the medical ICUs
in the 3 participating hospitals. Patients who were 18 years of age or
older, admitted to a medical ICU, met the definition of a current reg-
ular drinker (>12 standard alcoholic drinks in the past year; Sondik
et al., 2010), spoke English as a first language, were not a prisoner,
and did not have preexisting or acquired cognitive dysfunction that
precluded the ability to obtain informed consent were eligible for par-
ticipation in the study. Patients who were not able to answer ques-
tions coherently at the time of ICU admission because of sedation or
delirium were followed until the resolution of their critical illness. If
necessary, patients were followed after they were transferred out of
the medical ICU to the general medicine ward. Patients were
excluded if they refused to participate or were enrolled during a pre-
vious admission. If patients agreed to participate, informed consent
was obtained prior to enrollment. After enrollment, demographic
information was collected. By self-report, we additionally assessed
patients for a history of depression, generalized anxiety disorder,
prior psychiatric hospitalization, or treatment for a psychiatric disor-
der or substance abuse. Unhealthy alcohol use was assessed using the
Alcohol Use Disorders Identification Test (AUDIT). Readiness to
change was assessed using 3 different instruments: a visual analog
scale (VAS), the Stages of Change Readiness and Treatment Eager-
ness Scale (SOCRATES), and the Readiness to Change Question-
naire (RCQ; Bertholet et al., 2009a; Miller and Tonigan, 1996;
Rollnick et al., 1992). Alcohol-related consequences were assessed
using the Short Inventory of Problems (SIP) questionnaire (Feinn
et al., 2003; Miller et al., 1995). This study protocol was reviewed
and approved by the institutional review boards at all participating
hospitals prior to commencement of the study. All data were
abstracted from the charts by a single investigator (BJC) and was
double-checked at the time of entry. Range limitations were used to
further ensure the accuracy of data entry.

Definition of Independent Variables

Unhealthy Alcohol Use. For men, we defined low-risk drinking
as an AUDIT score of 1 to 7, risky alcohol use as an AUDIT score
of 8 to 15, and the presence of an AUD as an AUDIT score of 16
or more. For women, the respective scores were 1 to 4, 5 to 15,
and 16 or more (Neumann et al., 2004). Although the AUDIT cutoff
of 16 for an AUD can lead to misclassification, it is highly specific
for an AUD. Posttest probabilities for an AUD with an AUDIT
score ‡16 are 87% for men and >94% for women (Rubinsky et al.,
2010).

Severity of Acute Illness. Acute Physiologic and Chronic
Health Evaluation II (APACHE II) score calculated on medical ICU
admission was used to estimate the severity of illness (Ho et al.,
2006). The APACHE II scoring system requires the input of 12 phys-
iologic measurements including patient characteristics, comorbidities,
and laboratory values. Scores can range from 0 to 71 with higher
scores indicating more severe illness (Knaus et al., 1985). The
APACHE II is widely used in the United States to estimate severity
of illness for critically ill patients (Cowen and Kelley, 1994). A cutoff
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of ‡8 was used to designate a high severity of illness. This is a gener-
ally accepted cutoff used to predict a complicated hospital course for
medical inpatients (Pavlidis et al., 2010).

Alcohol-Related Consequences. Alcohol-related consequences
are independently associated with baseline readiness to change in
trauma patients and may confound the relationship between severity
of illness and readiness to change in medical inpatients (Apodaca
and Schermer, 2003). We, therefore, assessed alcohol-related conse-
quences with the SIP, a short form of the Drinker Inventory of
Consequences (Miller et al., 1995). The SIP also assesses 5 domains
of alcohol-related consequences but only contains 15 questions. The
SIP has good internal consistency, concurrent validity, and stability
(Feinn et al., 2003).

Admission Diagnosis. An alcohol-attributable diagnosis at hos-
pital admission is also associated with an increased readiness to
change in medical inpatients and may confound the relationship
between severity of illness and readiness to change (Lau et al., 2010).
We determined whether admission diagnoses were attributable to
alcohol by review of the patient’s chart including the history and
physical, consultant’s notes, and progress notes (Rehm et al., 2006;
Saitz et al., 2007). Examples of admission diagnoses that were attrib-
uted to alcohol included diseases such as alcoholic cirrhosis, alcoholic
hepatitis, and alcohol withdrawal. Other diagnoses that the treating
physician or the author felt were solely related to alcohol, such as
alcoholic ketoacidosis or hyponatremia owing to low solute intake,
were also included as alcohol-attributable, as described by Saitz and
colleagues (2007).

Outcome Variables

Readiness to Change. There is no single gold standard for mea-
suring readiness to change. Prior studies assessing readiness to
change in general medicine patients have validated the SOCRATES
as well as the VAS while studies assessing readiness to change in
trauma patients used the RCQ. Although these 3 questionnaires
likely measure different constructs, all of them were included in our
analysis to thoroughly assess potential causes for the disparate find-
ings between studies in general medicine patients and studies in
trauma patients.

1. The SOCRATES was originally developed in a treatment-seeking
population to capture the stages of change described by the
Transtheoretical Model (Miller and Tonigan, 1996). Its original
format used a 3-factor structure that assessed recognition (7 ques-
tions), ambivalence (4 questions), and taking steps (8 questions).
When assessed in a non-treatment-seeking medical inpatient pop-
ulation, a 2-component structure was found to be more appropri-
ate (Bertholet et al., 2009b). The first component, perception of
problems (PP), contains 10 items with scores ranging from 10 to
50. Higher scores indicate a perception not only of a problem,
but also of a need for help. The second component, taking action
(TA), contains 6 items with scores ranging from 6 to 30. Higher
scores indicate that a person is already taking steps to cut down
their drinking and is committed to change. Both scales have good
internal consistency (Crohnbach’s alpha 0.94 and 0.88, respec-
tively). Higher scores on the PP scale are correlated with increased
alcohol consumption and are likely a measure of disease severity
while higher scores on the TA scale correlate with decreased alco-
hol consumption at 3 months (Bertholet et al., 2009a). Because
the SOCRATES PP scale is likely a measure of disease severity, a
priori, we focused our analysis only on the SOCRATES TA scale.
To confirm this, a multiple linear regression model using the
SOCRATES PP as the outcome variable demonstrated that it
was significantly correlated with total SIP score (p < 0.001) and
higher AUDIT category (p = 0.03).

2. The RCQ is a 12-item questionnaire, also based on the stages of
change model, that contains 4 questions assessing precontempla-
tion, 4 assessing contemplation, and 4 assessing action (Rollnick
et al., 1992). It was specifically developed to assess readiness to
change in patients who are not seeking treatment. The reported
internal consistency (assessed by calculating Cronbach’s alpha
coefficient) for the scales are 0.73, 0.80, and 0.85, respectively.
The RCQ has been used to assess readiness to change in several
inpatient populations (Lau et al., 2010). Each question asks the
patient to rate their response on a 5-point Likert scale from )2
(strongly disagree) to +2 (strongly agree). For the purposes of
analysis, we used a summary score of readiness to change
obtained by adding the contemplation and action scores then sub-
tracting the precontemplation score, as previously described
(Bombardier et al., 1997).

3. A VAS asked patients, ‘‘How ready are you to change your
drinking habits?’’ with 0 being not ready to change and 10 being
ready to change. Although the VAS has not been as extensively
validated as other RCQs, it may be more applicable to the clinical
setting because of its brevity. Higher scores on the VAS correlate
with decreased alcohol consumption 3 months following hospital
discharge (Bertholet et al., 2009a).

Statistical Analysis

Means and standard deviation are reported for normally distrib-
uted continuous variables. Medians and interquartile ranges (IQRs)
are reported for continuous variables that are not normally distrib-
uted. Differences between patients with low-risk alcohol use, risky
alcohol use, and an AUDwere evaluated using the t-test for normally
distributed continuous variables, the Wilcoxon Rank-Sum test for
continuous variables that were not normally distributed, and the
chi-square test for categorical variables. A Bonferroni adjustment was
used to account for multiple comparisons in these univariate analyses.
To determine predictors of readiness to change in the group with

unhealthy alcohol use, stepwise linear regression was performed
using severity of illness measured by APACHE II score, alcohol-
related consequences measured by SIP score, and severity of
unhealthy alcohol use determined by the AUDIT as predictors of
readiness to change. Age, gender, race, unemployment, and home-
lessness were not significantly associated with any of our outcome
variables, thus not meeting the definition of a confounding variable.
Therefore, these were not included in the multivariate models. To
address whether the effect of severity of illness depends on the sever-
ity of unhealthy alcohol use, we included a first-order interaction
term for severity of illness (APACHE II category) and severity of
unhealthy alcohol use (AUDIT category) in each model. Starting
with full models, a partial F-test was performed for each individual
predictor in the model. Predictors with the highest p-value for the
partial F-test were removed from the model if the p-value was >0.15.
This process was continued until no variables could be removed
(Kleinbaum et al., 2008). Separate models were constructed using the
VAS, SOCRATES TA, and RCQ scores as the outcome variable. As
a post hoc analysis, we performed a multiple linear regression model
using the same methods with the RCQ action subscale as the out-
come variable. APACHE II scores were dichotomized into a high
severity of illness and a low severity of illness, and AUDIT scores
were used to dichotomize patients into risky alcohol use and AUD,
as described in the sections above. A 2-sided p-value of <0.05 was
considered to be significant in the final reduced models.

RESULTS

Of the 731 medical ICU admissions, 161 patients met our
inclusion criteria (Fig. 1). Overall, 49 patients were excluded
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from the study. Refusal to participate was the most common
reason for exclusion. Of 112 patients enrolled, 101 (90%)
completed their questionnaire and had sufficient data
available for analysis. There was no difference in alcohol-
attributable diagnoses, the percentage of patients with a high
severity of acute illness, the need for mechanical ventilation,
or the need for vasopressors between those patients who com-
pleted the survey and those who did not.
Nearly two-thirds (65 ⁄101) of patients who were current

regular drinkers met the criteria for unhealthy alcohol use.
More patients who met the criteria for unhealthy alcohol use
had an AUD (61%; 95% CI: 49 to 73) than risky alcohol
use (39%; 95% CI: 27 to 51). Admission diagnoses were more
commonly related to cardiac disease in low-risk drinkers
(43%) than in patients with risky alcohol use (27%) or an
AUD (10%; p = 0.005). Conversely, admission diagnoses
were more commonly related to gastrointestinal disease in
both patients with risky alcohol use (38%) and those with an
AUD (21%) compared with those with low-risk alcohol use
(6%; p = 0.005). The need for mechanical ventilation (11%
in the low-risk alcohol use group, 4% in unhealthy alcohol
use, 13% in AUD group, p = 0.41) and the median ICU
length of stay (2 [IQR: 1 to 4] days in low-risk alcohol use
group, 2 [IQR: 1 to 3] days in risky alcohol use group, 2
[IQR: 1 to 4] days in AUD group, p = 0.75) did not differ
significantly between the 3 groups.
Patients with risky alcohol use or an AUD were more likely

to be male, unemployed, and homeless (Table 1). Self-
reported mood disorders were common, occurring in one-
third of patients with risky alcohol use and nearly one-half of
patients with an AUD, although this did not differ sig-
nificantly between groups (p = 0.35). Alcohol-attributable

731 Medical ICU 
Admissions

112 Medical ICU Patients Enrolled

300 Not a current  regular 
drinker  

131 Unable to participate*
107 Did not speak English 
32 Prisoners 

101 Patients Included in Analysis

11 Patients did not 
complete survey

36 (36%) 
Low-risk 

Alcohol use

26 (26%) 
Risky 

Alcohol Use

39 (39%) 
Alcohol Use 

Disorder

161 Eligible for 
Enrollment

42 Refused
7 Previously enrolled

Fig. 1. Screening and enrollment of patients admitted to the medical
intensive care unit (ICU). *Patients were unable to participate due to base-
line or acquired cognitive dysfunction that did not resolve prior to hospital
discharge and precluded the ability to provide informed consent.

Table 1. Baseline Characteristics of MICU Patients with Low-Risk Alcohol Use, Risky Alcohol Use, and an Alcohol Use Disorder

Low-risk alcohol
use (n = 36)

Risky alcohol
use (n = 26)

Alcohol use
disorder (n = 39) p-Value

Age 51 ± 16 50 ± 11 47 ± 11 0.38
Gender (n, % male) 23 ⁄ 36 (64) 23 ⁄ 26 (88) 34 ⁄ 39 (87) 0.02
Race ⁄ ethnicity (%)

Caucasian 17 ⁄ 36 (47) 18 ⁄ 26 (69) 17 ⁄ 39 (44) 0.10
African American 10 ⁄ 36 (28) 1 ⁄ 26 (4) 6 ⁄ 39 (15) 0.03
Hispanic 6 ⁄ 36 (17) 7 ⁄ 26 (27) 12 ⁄ 39 (31) 0.34
Other 3 ⁄ 36 (8) 0 ⁄ 26 (0) 4 ⁄ 39 (8) 0.11

Alcohol-attributable admission diagnosis (%) 3 ⁄ 32 (9) 7 ⁄ 26 (26) 17 ⁄ 39 (44) <0.01
APACHE II score 8 [3 to 12] 6 [4 to 9] 10 [5 to 12] 0.38
Unemployed (%) 12 ⁄ 36 (33) 18 ⁄ 26 (69) 32 ⁄ 39 (82) <0.01
Homeless (%) 4 ⁄ 36 (11) 3 ⁄ 26 (11) 12 ⁄ 38 (32) 0.05
Mood disorder (%)a 6 ⁄ 36 (17) 9 ⁄ 26 (35) 18 ⁄ 39 (46) 0.02
Current smoker (%) 10 ⁄ 34 (29) 12 ⁄ 25 (48) 29 ⁄ 39 (74) <0.01
Drinks per week 3 [1 to 6] 15 [6 to 35] 35 [15 to 60] <0.01
Binge drinking daysb 0 [0 to 2] 4 [2 to 25] 17.5 [5.5 to 30] <0.01
AUDIT score 3 [2 to 4] 10 [9 to 13] 24 [21 to 30] <0.01
SIP score 0 [0 to 5] 12 [2 to 19] 28 [20 to 37] <0.01

aBy patient self-report.
bNumber of days out of the last 30 with 5 or more drinks on 1 occasion for men, 4 or more drinks on 1 occasion for women.
MICU, medical intensive care unit; APACHE II, Acute Physiologic and Chronic Health Evaluation II; AUDIT, Alcohol Use Disorders Identifica-

tion Test; SIP, Short Inventory of Problems.
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admission diagnoses were common in patients with risky alco-
hol use (26%) and patients with an AUD (44%). However,
the proportion of patients with an alcohol-attributable diag-
nosis at admission did not significantly differ between those
with risky alcohol use and those with an AUD (p = 0.17).
Patients with risky alcohol use consumed a median of 15
(IQR: 6 to 35) drinks per week, significantly fewer drinks per
week than patients with an AUD (median: 35; IQR: 15 to 60;
p < 0.01). Patients with risky alcohol use also scored signifi-
cantly lower on the SIP (median: 12; IQR: 2 to 19) than those
with an AUD (median: 28; IQR: 20 to 37; p < 0.01).
Patients with risky alcohol use and those with an AUD

scored significantly higher on all scales of readiness to change
when compared with patients with low-risk alcohol use
(Table 2). On average, patients with risky alcohol use had
SOCRATES TA scores (median: 22; IQR: 14 to 26) that were
significantly higher than patients with low-risk alcohol use
(median 14; IQR: 6 to 20; p < 0.01). Similarly, scores on the
RCQ were significantly higher for patients with risky alcohol
use (median: 7.5; IQR: )2.5 to 12) than those with low-risk
alcohol use (median: )7.5; IQR: )13 to 4; p < 0.01). Median
scores on the VAS were also higher in patients with risky
alcohol use than patients with low-risk alcohol use, although
this did not reach statistical significance after adjustment for
multiple comparisons (p = 0.04). Patients with an AUD

scored significantly higher than patients with risky alcohol use
on the SOCRATES PP scale (43 vs. 28, p < 0.001) as well as
the RCQ (12 vs. 7.5, p = 0.029), but not on the VAS (8.7 vs.
7.8, p = 0.11) or the SOCRATES TA scale (22 vs. 22,
p = 0.44).
In the subset of patients who met criteria for risky alcohol

use or an AUD, those with a more severe acute illness scored
higher on the SOCRATES TA scale and the VAS than
patients with APACHE II scores below the median, suggest-
ing that they are more ready to change their drinking behav-
iors (Table 3). There was no statistical difference in median
scores on the RCQ for those with low and high severity of ill-
ness scores (p = 0.08). Greater preadmission alcohol-related
consequences, as measured by the SIP scores, were associated
with readiness to change as measured by the VAS (b = 0.09;
95% CI: 0.01 to 0.13; p = 0.01) but not the RCQ or the
SOCRATES TA scale. An alcohol-attributable admission
diagnosis was not associated with higher scores on any of the
RCQs. In multiple linear regression models, an APACHE II
score above the median was the only independent predictor of
readiness to change, as measured by the SOCRATES TA
scale (Table 4). When the VAS was used as the outcome vari-
able, the effect of the severity of acute illness on baseline read-
iness to change depended on the severity of unhealthy alcohol
use. On average, patients with a high severity of illness and an

Table 2. Readiness to Change in Medical ICU Patients, as Measured by Validated Questionnaires

Low-risk alcohol use Risky alcohol use Alcohol use disorder

SOCRATES perception of problemsa,b,c 11 [10 to 20] 28 [20 to 35] 43 [38 to 46]
SOCRATES taking actiona,b 14 [6 to 20] 22 [14 to 26] 22 [18 to 25]
Visual analog scalea,b 1 [0.1 to 7.3] 7.8 [0.8 to 9.3] 8.7 [5.5 to 9.5]
Readiness to Change Questionnairea,b,c )7.5 [)13 to 4] 7.5 [)2.5 to 12] 12 [6 to 16]

aWilcoxon Rank-Sum test p < 0.001 for comparison of alcohol use disorder to low-risk alcohol use.
bWilcoxon Rank-Sum test p < 0.05 for comparison of risky alcohol use to low-risk alcohol use.
cWilcoxon Rank-Sum test p < 0.05 for comparison for alcohol use disorder to risky alcohol use.
ICU, intensive care unit; SOCRATES, Stages of Change Readiness and Treatment Eagerness Scale.

Table 3. (a) Univariate Analysis of Severity of Illness and Admission Diagnosis as Predictors of Readiness to Change. (b) Results of Simple Linear
Regression Using Alcohol-Related Consequences Measured by the SIP Score as the Predictor and the 3 Measures of Readiness to Change as the

Outcome Variable

Severity of illness Admission diagnosis

Low
APACHE II

High
APACHE II p-Value

Attributed to
alcohol

Not attributed to
alcohol p-Value

(a)
SOCRATES taking action scale 21 [14 to 25] 24 [21 to 28] 0.02 22 [18 to 26] 22 [15 to 25] 0.88
Visual analog scale 7.1 [0.9 to 9.0] 9 [7.6 to 9.8] <0.01 8 [3.2 to 9.5] 8.7 [6 to 9.5] 0.49
Readiness to Change Questionnaire (Action scale) 7 [)3 to 13] 12 [8 to 15] 0.08 8 [3 to 14] 12 [6 to 13] 0.51

b Standard error p-Value

(b)
SOCRATES taking action scale 0.06 0.06 0.28
Visual analog scale 0.09 0.04 0.01
Readiness to Change Questionnaire (Action scale) 0.03 0.04 0.45

SIP, Short Inventory of Problems; APACHE II, Acute Physiologic and Chronic Health Evaluation II; SOCRATES, Stages of Change Readiness
and Treatment Eagerness Scale.
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AUD scored 1.05 (95% CI: 0.09 to 2.01) points lower on the
VAS than patients with a high severity of illness and risky
alcohol use (p = 0.04). When scores on the RCQ were used
as the outcome variable, the SIP score was the only indepen-
dent predictor of readiness to change (p < 0.01). In a post
hoc analysis, a multiple linear regression model did not iden-
tify any predictors of readiness to change using the RCQ
action scale, but there was a strong trend toward an associa-
tion with the severity of acute illness (p = 0.06).

DISCUSSION

In our study of current regular drinkers admitted to 3 medi-
cal ICUs, we determined that a substantial population of
medical ICU patients with unhealthy alcohol use appeared
ready to change their drinking behaviors based on the RCQ,
the SOCRATES TA scale, and a VAS. We were able to
recruit and enroll this population despite the ubiquitous use
of analgesics and anxiolytics, as well as ICU-associated
delirium, which have been reported to create difficulties in
meaningful patient–caregiver interactions (Salluh et al.,
2010). The majority of MICU patients with unhealthy alcohol
use had an AUD (61%); however, a significant proportion
had nondependent risky alcohol use (41%). Moreover, we

were able to demonstrate for the first time that the severity of
a patient’s acute illness is an independent predictor of baseline
readiness to change as measured by the SOCRATES TA
scale. Additionally, when using the VAS to measure readiness
to change, the effect of the severity of acute illness on baseline
readiness to change was dependent on the severity of
unhealthy alcohol use. This significant interaction suggested
that, for patients with a high severity of acute illness, those
patients with an AUD were not as ready to change their alco-
hol use at baseline.
Prior studies reported that premorbid alcohol-related con-

sequences independently predicted readiness to change in
trauma patients, while an alcohol-related admission diagno-
sis predicted readiness to change in medical inpatients
(Apodaca and Schermer, 2003; Lau et al., 2010). Neither of
these studies evaluated the effect of severity of the acute
illness on readiness to change of a hospitalized patient.
Severity of illness independently predicted readiness to
change in our study only as measured by the VAS and SOC-
RATES TA scales. When we used the same measure as
Apodaca and and Schermer (2003), we similarly found that
premorbid alcohol-related consequences independently pre-
dict baseline readiness to change. This may be because the
SOCRATES TA scale and VAS are more reflective of the
action stage of readiness to change while the RCQ incorpo-
rates some measure of the severity of unhealthy alcohol use
(Bertholet et al., 2009a; Williams et al., 2006). Supporting
this, our post hoc analysis measuring only the action
subscale of the RCQ demonstrated a strong trend toward an
association with severity of acute illness (p = 0.06). Regard-
less, the finding that the severity of acute illness impacts
baseline readiness to change suggests that there may be an
enriched population of patients in the medical ICU who will
be receptive to an intervention.
The findings in our study can be used to design trials that

assess the efficacy of brief intervention in medical ICU
patients. While prior studies of brief intervention in general
medical inpatients failed to demonstrate efficacy, these stud-
ies did not account for the severity of a patient’s acute illness
as a potential moderator. In contrast, studies in trauma
patients frequently account for injury severity in adjusted
analyses (Gentilello et al., 1999; Sommers et al., 2006) and
have reported that the type of injury modifies the effect of
brief interventions (Mello et al., 2005). Our findings suggest
that the acute severity of illness may be important and
should be accounted for in the analysis of future studies of
brief intervention in medical ICU patients. While brief
interventions may suffice for medical ICU patients with risky
alcohol use, the majority of patients in our study had an
AUD. Different interventions may be necessary depending
on the severity of the patient’s AUD. However, the recent
studies in trauma patients suggest that brief interventions
may be more efficacious in patients with an AUD (Blow
et al., 2009; Field and Caetano, 2010) and that patients with
an AUD should be included in a study assessing the efficacy
of brief intervention in the medical ICU.

Table 4. Multivariate Linear Regression Models to Predict Readiness to
Change Using 3 Different Validated Questionnaires as the Outcome

Variable

b
Standard

error t Ratio p-Value

SOCRATES taking action scale
Original full model

AUD )0.864 0.998 )0.87 0.39
Alcohol-related consequences 0.107 0.081 1.33 0.19
High severity of illness score 1.668 0.855 1.95 0.06
Alcohol-attributable diagnosis 1.449 0.878 1.65 0.11
High severity of illness * AUD )0.681 0.849 )0.80 0.43

Full-reduced model
High severity of illness score 2.00 0.73 2.76 <0.01

Visual analog scale
Original full model

AUD )0.4016 0.5759 )0.70 0.49
Alcohol-related consequences 0.1025 0.0498 2.06 0.04
High severity of illness score 1.0969 0.5177 2.12 0.04
Alcohol-attributable diagnosis 0.6872 0.5285 1.30 0.20
High severity of illness * AUD )1.2758 0.5064 )2.52 0.02

Full-reduced model
High severity of illness score 1.4558 0.4874 2.99 <0.01
AUD 0.2541 0.4874 0.52 0.60
High severity of illness * AUD )1.0483 0.4874 )2.15 0.04

Readiness to Change Questionnaire
Original full model

AUD 0.2984 1.4381 0.21 0.84
Alcohol-related consequences 0.2705 0.1169 2.31 0.02
High severity of illness score 1.1133 1.2133 0.92 0.36
Alcohol-attributable diagnosis 0.9610 1.2480 0.77 0.45
High severity of illness * AUD )0.3565 1.1989 )0.30 0.77

Full reduced model
Alcohol-related consequences 0.2578 0.0849 3.04 <0.01
High severity of illness score 1.1725 1.1161 1.05 0.30

SOCRATES, Stages of Change Readiness and Treatment Eager-
ness Scale; AUD, alcohol use disorder.
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There are limitations to our study. It is likely that there is a
selection bias as the patients with the highest severity of illness
in the medical ICU either die or are transferred to a long-term
acute care facility. This is reflected in the median APACHE II
score, which reflects a predicted mortality of 8% that is well
below the average actual mortality for a medical ICU. How-
ever, patients who die or are transferred to long-term acute
care facilities for care would not be eligible to receive alcohol-
related interventions in the hospital. Therefore, this selection
bias is unlikely to alter the interpretation of our findings. It is
not clear that baseline readiness to change is an important
mediator of the efficacy of brief interventions in hospitalized
patients (Barnett et al., 2010; Walton et al., 2008). However,
a recent study in emergency department, patients suggested
that the efficacy of brief intervention may be mediated
through maintaining the motivation to change in those
already inclined to alter their drinking behaviors at baseline,
suggesting that assessing readiness to change may help to tar-
get resources (Stein et al., 2009). Because readiness to change
does not accurately predict the response to a brief interven-
tion, the results of our study do not suggest that the severity
of acute illness moderates the effect of a brief intervention or
that brief interventions should be implemented in the medical
ICU. The uncertainty regarding how baseline readiness to
change mediates the response to a brief intervention high-
lights the difficulty in interpreting our finding that the effect
of the severity of acute illness on readiness to change mea-
sured by VAS depends on the severity of unhealthy alcohol
use. It is possible that patients with risky alcohol use and a
severe acute illness would stop drinking without an interven-
tion, while patients with an AUD and a severe acute illness
would most benefit from a brief intervention targeted at
increasing their readiness to change. Future randomized, con-
trolled trials should address the efficacy of brief interventions
in the medical ICU population, while specifically accounting
for the severity of acute illness and the severity of unhealthy
alcohol use as potential moderators. Finally, there may be
other unmeasured factors that could explain readiness to
change in the medical ICU population. For example, it may
be more important that a patient attributes their illness to
alcohol (Barnett et al., 2010; Walton et al., 2008) while we
only assessed whether a physician felt that the diagnosis was
attributed to alcohol.
In conclusion, medical ICU patients who are recovering

from their critical illness represent a population of hospital-
ized patients where the efficacy of brief interventions should
be further studied. Potential interventions should account for
the spectrum of unhealthy alcohol use that includes a substan-
tial proportion of patients with both nondependent risky alco-
hol use and an AUD. Prospective studies will be needed to
determine whether severity of illness serves as a moderator of
brief intervention.
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