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Abstract
Background—There have been no studies describing post-intensive care unit (ICU) alcohol use
among medical-surgical ICU survivors.

Objective—To examine alcohol use and identify potentially modifiable risk factors, such as in-
hospital probable acute stress disorder, for increased alcohol use following medical-surgical ICU
admission.

Method—This longitudinal investigation included 150 medical-surgical ICU survivors. In-
hospital interviews obtained baseline characteristics including pre-ICU alcohol use with the
Alcohol Use Disorders Identification Test (AUDIT) and in-hospital probable acute stress disorder
with the Posttraumatic Stress Disorder Checklist-civilian version. Clinical factors were obtained
from medical records. Post-ICU alcohol use was ascertained via telephone interviews at 3 and 12
months post-discharge using the AUDIT. Mixed-model linear regression was used to examine
potential risk factors for increased post-ICU alcohol use.

Results—There was a significant decline in the mean AUDIT score from baseline (3.9,
95%Confidence Interval [95%CI]: 2.9, 5.0) to 3 months post-ICU (1.5, 95%CI: 1.0, 2.1) (P <
0.001 by one-way analysis of variance [ANOVA]), with a significant increase between 3 and 12
months post-ICU (2.7, 95%CI: 1.8, 3.5) (P < 0.001 by one-way ANOVA). After adjusting for
patient and clinical factors, in-hospital probable acute stress disorder (beta: 3.0, 95%CI: 0.9, 5.0)
and pre-ICU unhealthy alcohol use (beta: 5.4, 95%CI: 3.4, 7.4) were independently associated
with increased post-ICU alcohol use.

Conclusions—Alcohol use decreases in the early aftermath of medical-surgical ICU admission
and then increases significantly by one year post-ICU. Interventions for unhealthy alcohol use
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among medical-surgical ICU survivors that take into account comorbid psychiatric symptoms are
needed.
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INTRODUCTION
Alcohol use disorders, which encompass a spectrum from unhealthy alcohol use to alcohol
abuse to frank dependence, are an important cause of morbidity, mortality and increased
healthcare costs worldwide.1 In some studies nearly 40% of patients hospitalized for medical
and surgical illnesses have alcohol use disorders,1 and a similar percentage of critically ill
patients may have alcohol use disorders.2 Alcohol use disorders have been established as
independent risk factors for the development of critical illnesses such as acute respiratory
distress syndrome and sepsis,3–5 and have been associated with increased risk of mortality in
the context of these illnesses.6

In an effort to minimize problem drinking among patients in hospital settings, systematic
screening and brief interventions (SBI) for unhealthy alcohol use have been studied in
traumatic injury survivors,7 general medical inpatients8,9 and emergency rooms.10 Across
studies, the most consistently positive findings in support of SBI for decreasing unhealthy
alcohol use have been in hospitalized trauma populations.11 In part, the success of these
interventions in this population may be attributable to identifying the first few months post-
injury as a time period where patients may have motivation to change their behavior.
Observational and intervention studies have found that alcohol use decreased in the first few
months post-injury but then tended to return to pre-injury drinking amounts by one year
later.12–14 Yet, although the ICU may represent a “teachable moment” to affect change in
drinking behaviors,15,16 there have been no studies to date describing post-ICU patterns of
alcohol use among medical-surgical ICU survivors.

Prior studies have also found that alcohol use may increase in the aftermath of exposure to
traumatic stressors,17,18 particularly among patients with psychiatric symptoms following
the stressor.17 Critical illnesses expose patients to profound stressors such as respiratory
insufficiency, pain, and delirium,19 and are by definition life-threatening experiences. To
that end, three systematic reviews of 24 cohort studies of general ICU and acute respiratory
distress syndrome survivors have found that 22% and 28% of patients surviving critical
illnesses may have substantial posttraumatic stress disorder (PTSD) and depressive
symptoms, respectively.19–21 However, no studies have examined if psychiatric morbidity in
the early aftermath of medical-surgical ICU admission, such as acute stress disorder, is
associated with increased alcohol use. Importantly, comorbid PTSD can complicate the
treatment of alcohol use disorders,22 and interventions for comorbid PTSD and substance
use disorders that decrease PTSD symptoms may also decrease substance use.23 Therefore,
early post-ICU psychiatric symptoms could represent potentially modifiable risk factors for
unhealthy alcohol use.

The present study is a longitudinal investigation of alcohol use, as well as potential risk
factors for increased alcohol use, over the course of the year following medical-surgical ICU
admission. In addition to quantifying the prevalence of post-ICU unhealthy alcohol use, we
hypothesized that the development of probable acute stress disorder would be independently
associated with increased alcohol use over the course of the year post-ICU even after
adjusting for patient characteristics such as unhealthy alcohol use during the year pre-ICU as
well as clinical factors of the ICU admission.
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METHODS
Study Setting, Participants, and Procedures

The current investigation took place at Harborview Medical Center (HMC) in Seattle, WA.
HMC is an urban, public medical center operated by the University of Washington (UW).
Between September 2010 and August 2011, we prospectively recruited 150 patients
admitted to any of the ICUs at HMC. Key exclusion criteria were: 1) admission diagnosis of
traumatic injury; 2) pre-existing cognitive impairment or dementia diagnosis noted in the
medical record; 3) communication/language barrier; 4) ICU length of stay (LOS) ≤ 24
hours; 5) pre-existing medical illness with life-expectancy of < 12 months; and 6) admission
for a suicide attempt. The study protocol was approved by the UW Institutional Review
Board (IRB), and all participants provided informed consent prior to enrollment.

Study research assistants identified potentially eligible subjects through review of HMC’s
electronic admission records. Eligible subjects were approached for study consent prior to
transfer from the ICU to the general medical-surgical ward. Since the UW IRB did not allow
surrogate consent for study participation, if the patient was unable to provide consent due to
ongoing delirium and/or cognitive impairment, consent was not obtained, and they were re-
approached once their delirium and/or cognitive impairment had resolved. Cognitive
impairment was assessed using a cutoff score of ≥ 3 errors on the Six-Item Cognitive
Screen.24 The area under the receiver operating characteristic curve for the Six-Item
Cognitive Screen using cognitive impairment as the gold standard was 0.86 for a
community-based sample compared to the Community Screening Instrument for Dementia
and 0.91 for a clinical sample compared to a battery including the Mini-Mental State
Examination and the Consortium for Establishment of Registry for Alzheimer Disease
battery.24

Enrolled patients were administered an in-person interview prior to hospital discharge and
were re-interviewed via telephone at 3 and 12 months post-ICU.

Measurements and Assessments
Probable Acute Stress Disorder—Our independent variable of interest was the
presence of in-hospital probable acute stress disorder. We assessed in-hospital probable
acute stress disorder with the PTSD Checklist-civilian version (PCL-C).25 The PCL-C
includes questions regarding 5 symptoms in the intrusive symptom cluster (e.g., intrusive
thoughts, nightmares), 7 symptoms in the avoidant symptom cluster (e.g., avoidance of
thoughts or activities that remind the patient of the stressor, emotional numbing), and 5
symptoms in the arousal symptom cluster (e.g., impaired sleep, hypervigilance) and
symptom severity is rated on a 5 point Likert scale.25 Probable acute stress disorder can be
ascertained with the PCL-C by following an algorithm that considers a score of 3 or more on
at least 1 intrusive symptom, 3 avoidant symptoms, and 2 arousal symptoms as consistent
with DSM diagnostic criteria.25

Unhealthy Alcohol Use—Our outcome of interest was the degree of alcohol use over the
course of the year post-ICU. We assessed alcohol use during the year pre-ICU and 3 and 12-
months post-ICU with the Alcohol Use Disorders Identification Test (AUDIT).26 The
AUDIT is comprised of 10 questions on amount of alcohol use as well as alcohol abuse-
related behaviors. Using an AUDIT cutoff score of ≥ 8 to define unhealthy alcohol use has
been found to have sensitivities ranging from 50% to 90% and a specificity of
approximately 80%.27
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Patient and ICU-related Characteristics—Baseline patient characteristics and ICU
clinical factors were obtained through medical record review and in-person interview with
the patient. Medical record-obtained characteristics included demographics (i.e., age, sex,
race); ICU admission diagnosis; baseline medical comorbidity information to compute a
Charlson Comorbidity Score;28 illness severity measures at ICU admission to compute a
Simplified Acute Physiology Score II (SAPS II);29 ICU LOS; requirements for mechanical
ventilation and duration of ventilation; requirement for major surgery and number of
surgeries; number of blood product transfusions; days of exposure (both in-ICU and on
medical-surgical ward) to benzodiazepine, opioid, antipsychotic, and antidepressant
medications; requirements for physical restraint and days restrained; presence of delirium in-
ICU per nursing documented assessment using the Confusion Assessment Method-ICU
(CAM-ICU);30 and presence of confusion/disorientation/difficulty following commands in
nursing documentation. We defined probable delirium as a documented positive CAM-ICU
assessment in the ICU or nursing documented presence of confusion/disorientation/difficulty
following commands at any point during the hospitalization.

Additional patient characteristics obtained from the baseline interviews included
demographics not obtained from medical records (i.e., marital/partner status, education);
assessment of prior trauma exposure with the National Comorbidity Survey-Replication
Trauma History Screen;31 lifetime history of major depression with the Mini International
Neuropsychiatric Interview (MINI) major depressive episode module;32 and drug use in the
prior year with the Drug Abuse Screening Test-10 (DAST-10), with baseline problem drug
use defined as a DAST-10 score ≥ 3.33 Post-ICU cognition was assessed at 3 and 12 month
follow-up with the modified Telephone Interview for Cognitive Status (TICSm).34

Statistical Analysis
We present descriptive data as means and standard deviations (SDs), medians and
interquartile ranges (IQRs) or proportions. To examine if there were significant differences
between patients who did and did not develop probable acute stress disorder during the
course of hospitalization, we used one-way analysis of variance (ANOVA) or Mann-
Whitney U tests for continuous baseline and clinical variables and χ2-tests or Fisher’s Exact
tests for categorical variables. We also examined if there were significant differences
between patients who completed 12-month follow-up and those that did not using one-way
ANOVA for continuous baseline and clinical variables and χ2-tests or Fisher’s Exact tests
for categorical variables.

We used one-way ANOVA to examine the mean changes in alcohol use from baseline to 3
months post-ICU and 3 to 12 months post-ICU, respectively.

We used mixed-model linear regression analyses in order to examine potential risk factors
for increased alcohol use over the course of the year post-ICU. The dependent variable was
the repeated measures of alcohol use at 3 and 12 months post-ICU. Initially, we tested the
associations of in-hospital probable acute stress disorder with post-ICU alcohol use without
adjustment. We then added two groups of potential confounding variables to the regression
models all chosen a priori because they have been found to be important in alcohol and
critical illness-related research:12–14,16,19–21,35 1) demographics and baseline clinical
characteristics (age, sex, race, education, marital/partnered status, lifetime history of major
depression, number of prior traumatic event exposures, presence of unhealthy alcohol use
during the year pre-ICU, problem drug use during the year pre-ICU and Charlson score);
and 2) clinical characteristics of the ICU admission (SAPS II score, duration of mechanical
ventilation, number of surgeries, number of blood product transfusions, days physically
restrained, presence of probable delirium during the hospitalization, days of exposure to
benzodiazepines, opioids, antipsychotics, and antidepressants) and post-ICU TICSm scores.
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For continuous clinical variables that were non-normally distributed (i.e., duration of
mechanical ventilation, number of surgeries, number of blood product transfusions, days
physically restrained, days of exposure to benzodiazepines, opioids, antipsychotics, and
antidepressants), we transformed them into quartiles for inclusion in the final regression
model. We implemented our regression analyses using xtmixed in STATA 11.2 (Stata
Corporation, College Station, TX).

We used two-sided significance tests for all analyses with statistical significance set at a P
value of 0.05. Analyses were performed with appropriate components of the IBM SPSS
Statistics 18 (SPSS Inc., Chicago, IL) and STATA 11.2 statistical software programs.

RESULTS
Of the 150 patients enrolled in the study, 120 (80%) completed a 12-month telephone
follow-up interview (Figure 1). Table 1 presents the baseline and clinical characteristics of
patients who did and did not develop probable acute stress disorder during the course of
hospitalization. Patients who did not complete follow-up were more likely to develop
probable acute stress disorder during their hospitalization (χ2 = 6.7, P = 0.01). Baseline
interviews were completed at a mean of 11.1 days after hospital admission (SD: 9.5, median
8.0, IQR: 5.0, 15.0). Patients’ mean age at hospitalization was 48.2 years (SD: 13.7). Their
median ICU length of stay was 5.0 days (IQR: 3.0, 9.0), and their median SAPS II score on
admission was 23.0 (IQR: 13.0, 37.0). Nearly half required mechanical ventilation during
their ICU admission with a median duration of 2.0 days (IQR: 1.0, 4.0). The prevalence of
probable delirium during the course of hospitalization was 51% and nearly half of patients
were physically restrained. At baseline, 15% developed probable acute stress disorder and
13% exhibited unhealthy alcohol use during the year pre-ICU.

Alcohol Use Following Medical-Surgical ICU Admission
Figure 2 illustrates the change in mean AUDIT scores from baseline to 3 months (mean:
88.8 days, SD: 28.0) and 12 months (mean: 356.4 days, SD: 29.2) post-ICU. There was a
significant decline in the mean AUDIT score from baseline to 3 months post-ICU (P < 0.001
by one-way ANOVA, F = 13.6), with a significant increase between 3 and 12 months post-
ICU (P < 0.001 by one-way ANOVA, F = 33.7), although not returning to baseline levels.
Patients with in-hospital probable acute stress disorder had significantly higher mean
AUDIT scores at baseline (8.3 [SD: 12.3] vs. 3.2 [SD 4.4], P < 0.001, F = 13.3) as well as at
3-month (3.8 [SD: 7.2] vs. 1.2 [SD: 1.8], P = 0.001, F = 10.8) and 12-month follow-up (5.6
[SD: 9.0] vs. 2.3 [SD: 3.8], P = 0.01, F = 6.2) than those without substantial acute stress
symptoms.

The prevalence of unhealthy alcohol use at 3 months post-ICU was 3.8% (95% Confidence
Interval [95%CI]: 1.0%, 7.1%), and increased to 7.5% by 9 months later (95%CI: 2.7%,
12.3%). Eighty percent of patients with unhealthy alcohol use at 3 months post-ICU were
drinking excessively during the year prior to the ICU admission, while two-thirds of patients
with unhealthy alcohol use 12 months post-ICU were exhibiting unhealthy alcohol use pre-
ICU.

Patient and Clinical Characteristics and Post-ICU Alcohol Use
In unadjusted analyses, probable acute stress disorder during the hospitalization was
associated with a 2.9 point higher AUDIT score (95%CI: 1.1, 4.7; P = 0.001) over the course
of the year following the ICU admission. After adjusting for baseline patient characteristics,
probable acute stress disorder was associated with a 2.1 point higher AUDIT score (95%CI:
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0.4, 3.8; P = 0.02) (Table 2). In addition, unhealthy alcohol use during the year pre-ICU was
associated with increased post-ICU alcohol use (beta: 5.5, 95%CI: 3.8, 7.3; P < 0.001).

In the final model that adjusted for both patient and in-hospital clinical characteristics of the
ICU admission as well as post-ICU cognition, in-hospital probable acute stress disorder
remained independently associated with higher levels of alcohol use over the course of the
year post-ICU (beta: 3.0, 95%CI: 1.0, 5.1; P = 0.004). Unhealthy alcohol use during the year
pre-ICU (beta: 5.5, 95%CI: 3.6, 7.5; P < 0.001) was the only additional factor consistently
associated with higher levels of post-ICU alcohol use.

DISCUSSION
To our knowledge, the present study is the first longitudinal investigation of alcohol use
over the course of the year following medical-surgical ICU admission. Alcohol use among
medical-surgical ICU survivors decreased in the first 3 months after hospitalization and then
increased significantly by one year after hospitalization, a pattern of drinking similar to that
found in traumatic injury survivors,12–14 a patient population in which SBI has been found
to be effective.11 Prior work has identified that the severity of acute illness at the time of
ICU admission may be associated with greater readiness to change drinking behavior in
critically ill patients with unhealthy alcohol use.16 These findings along with the decline in
drinking during the early aftermath of a medical-surgical ICU admission found in our study
suggest that surviving a critical medical illness may indeed represent a “teachable moment”
for some patients that could warrant screening and intervention. Although the evidence for
the effectiveness of SBI for unhealthy alcohol use in general medical inpatients has been
mixed,11,36–39 these interventions have not been studied in medical-surgical ICU patients,15

and our results argue that further studies in this population are warranted.

Importantly, we found that in-hospital probable acute stress disorder was associated with
increased alcohol use over the course of the year post-ICU even after adjusting for unhealthy
alcohol use during the year before ICU admission. Since in-hospital probable acute stress
disorder was associated with loss to follow-up at 12 months, the association we found here
is likely an underestimate. Our findings suggest that high levels of patient distress prior to
hospital discharge may be a potential risk factor for increased alcohol use in addition to prior
studies identifying their role as a risk factor for mental disorders such as PTSD.40 Acute
stress disorder in patients surviving admission to medical-surgical ICUs may be amenable to
treatment if distressed patients are identified and receive evidence-based treatments early,
potentially preventing longer-term adverse outcomes.41 Studies that test novel interventions
for unhealthy alcohol use and acute stress disorder in patients admitted to medical-surgical
ICUs with the goal of preventing the development of PTSD as well as reducing alcohol
consumption are needed.

We identified that patients in our cohort who reported a pattern of unhealthy alcohol use
during the year prior to ICU admission and/or who had a lifetime history of major
depression were more likely to develop probable acute stress disorder during the
hospitalization. This finding has important clinical implications because unrecognized
comorbid psychiatric symptoms may impede the effectiveness of SBI for unhealthy alcohol
use.42 In addition to amount of pre-ICU alcohol use and severity of the acute illness,16

psychiatric comorbidity should also be examined as a moderator of treatment response in
studies of SBI in patients hospitalized for critical medical illnesses.

Our study has several limitations. Since we were unable to obtain surrogate consent from
patients who were persistently delirious and therefore could not include them, our study may
be subject to selection bias, necessitating caution when interpreting our findings.
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Information on pre-ICU substance use, prior traumatic event exposure, and lifetime major
depression history may be subject to recall bias since this data was obtained from patients
while they were still in the hospital, and is therefore retrospective in nature. Although it is
possible that our assessment of in-hospital probable acute stress disorder could be
confounded by residual hyperactive delirium, this prospect is minimized by patients having
to pass a validated cognitive screen prior to providing consent for study participation, which
likely would exclude the majority of persistently delirious patients. Further, while we cannot
exclude the possibility that our assessment of in-hospital probable acute stress disorder was
confounded by alcohol withdrawal symptoms, the majority of patients in our cohort were
assessed for in-hospital acute stress disorder beyond the window typical for alcohol
withdrawal.

Since we assessed in-hospital probable acute stress disorder as well as alcohol use pre- and
post-ICU with questionnaires, we could not make clinical diagnoses of acute stress disorder
or alcohol abuse or dependence. Also, although it is possible that alcohol use over the year
following a medical-surgical ICU admission may not change in a linear fashion, our study
lacked sufficient statistical power to model post-ICU alcohol use differently. We did not
examine specific post-ICU physical impairments in our study, and therefore could not
ascertain their potential correlation with post-ICU alcohol use. Further, our study was
conducted in a single center serving a safety net population and our sample size was
relatively small. Additionally, we lack data on the representativeness of our sample relative
to the entire population of critically ill patients admitted to medical-surgical ICUs at HMC.
Therefore our results may not be generalizable to the entire population of medical-surgical
ICU survivors. Finally, the possibility of residual confounding remains as in any
observational study.

In conclusion, in the first investigation of alcohol use following medical-surgical ICU
admission, we found that alcohol use decreased in the early aftermath post-ICU and then
increased significantly by one year post-ICU. In addition to unhealthy alcohol use during the
year prior to ICU admission, we identified that a potentially modifiable factor, in-hospital
probable acute stress disorder, was independently associated with increased alcohol use over
the course of the year post-ICU. Further study of SBI in patients admitted to medical-
surgical ICUs as well as into interventions targeting both unhealthy alcohol use and
psychiatric comorbidity is crucially important in light of the enormous toll that alcohol use
disorders, mental disorders such as PTSD, and critical illnesses take on patients, their
families and society.
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Figure 1. Study Flow Diagram
Abbreviations (in alphabetical order): HMC = Harborview Medical Center; ICU = intensive
care unit.
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Figure 2. Alcohol use over the course of the year following medical-surgical intensive care unit
admission
Abbreviations (in alphabetical order): AUDIT = Alcohol Use Disorders Identification Test;
CI = confidence interval; ICU = intensive care unit.
Interpretation: The mean AUDIT score decreased from 3.9 (95%CI: 2.9, 5.0) at baseline to
1.5 (95%CI: 1.0, 2.1) at 3 months post-ICU, and then increased to 2.7 (95%CI: 1.8, 3.5) at
12 months post-ICU.
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Table 1

Baseline patient characteristics and intensive care unit factors by probable acute stress disorder status

Variables Probable acute stress
disorder (n = 23)

Without probable acute
stress disorder (n = 127)

P Valuea

Patient Baseline Characteristics

Age 47.1 (11.9) 48.5 (14.1) 0.66

Female 8 (34.8%) 53 (41.7%) 0.51

Non-white 10 (43.5%) 30 (23.6%) 0.06

< High school graduate 4 (17.4%) 17 (13.4%) 0.62

Married/partnered 9 (39.1%) 66 (52.0%) 0.24

Prior history of major depression per interview 11 (47.8%) 32 (25.2%) 0.03

Lifetime number of traumatic event exposures 5.7 (2.9) 3.9 (2.7) 0.006

Unhealthy alcohol use (AUDIT ≥ 8) in the year pre-ICU 7 (30.4%) 13 (10.2%) 0.009

Problem drug use (DAST-10 ≥ 3) in the year pre-ICU 6 (26.1%) 13 (10.2%) 0.04

Charlson Comorbidity score 1.7 (2.2) 1.7 (2.0) 0.95

Admission Clinical Characteristics

ICU LOS (days) 4.0, (3.0, 7.0) 5.0 (3.0, 9.0) 0.86

SAPS II 31.7 (16.7) 25.4 (15.0) 0.07

Admission diagnostic category

 Cardiovascular 1 (4.3%) 10 (7.9%) 1.00

 Pulmonary 3 (13.0%) 16 (12.6%) 1.00

 Infectious Disease 8 (34.8%) 34 (26.8%) 0.45

 Neurologic 5 (21.7%) 36 (28.3%) 0.50

 Vascular Surgery 3 (13.0%) 19 (15.0%) 1.00

 Gastrointestinal 3 (13.0%) 15 (11.8%) 1.00

 Endocrine/Renal 2 (8.7%) 5 (3.9%) 0.30

 Orthopedic 1 (4.3%) 10 (7.9%) 1.00

 Oncologic 1 (4.3%) 4 (3.1%) 0.57

 Other 1 (4.3%) 4 (3.1%) 0.57

Mechanically ventilated 12 (52.2%) 56 (44.1%) 0.49

MV duration among ventilated (days) 1.5 (1.0, 3.8) 2.0 (1.0, 4.0) 0.67

Number of surgeries among patients requiring surgery 2.0 (1.0, 3.0) 1.0 (1.0, 2.0) 0.32

Number of blood product transfusions among transfused 2.0 (2.0, 3.0) 2.0 (1.0, 2.8) 0.47

Probable delirium 14 (60.9%) 62 (48.8%) 0.30

Restrained in hospital 13 (56.5%) 59 (46.5%) 0.39

Days restrained in hospital among patients requiring restraints 4.0 (1.5, 9.0) 3.0 (1.0, 5.3) 0.54

Total days received benzodiazepines 3.0 (1.0, 10.0) 3.0 (2.0, 7.0) 0.69

Total days received opioids 17.0 (9.0, 32.0) 9.0 (5.0, 17.0) 0.001

Total days received antipsychotics 13.5 (6.8, 24.0) 3.5 (1.0, 7.8) 0.03

Total days received antidepressants 12.0 (7.3, 28.5) 8.5 (3.0, 15.3) 0.15

Post-ICU 3 TICSm Scores
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Variables Probable acute stress
disorder (n = 23)

Without probable acute
stress disorder (n = 127)

P Valuea

 3 Months Post-ICUb 22.4 (3.9) 23.8 (4.3) 0.22

 12 Months Post-ICUc 22.2 (4.8) 24.2 (4.6) 0.14

All values are mean ± SD, median (IQR) or n (%) unless otherwise indicated.

Abbreviations (in alphabetic order): AUDIT = Alcohol Use Disorders Identification Test; DAST-10 = Drug Abuse Screening Test=10; ICU =
intensive care unit; LOS = length of stay; MV = mechanical ventilation; SAPS II = Simplified Acute Physiology Score II; TICSm = Modified
Telephone Interview for Cognitive Status.

a
Results from Pearson χ2 test with 1 degree of freedom, Fisher’s Exact test, Mann-Whitney U test, or F-statistic with 148 degrees of freedom.

b
131 subjects (18 with probable in-hospital acute stress disorder and 113 without) completed 3 month follow-up.

c
120 subjects (14 with probable in-hospital acute stress disorder and 106 without) completed 12 month follow-up.
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Table 2

Unadjusted and fully adjusted associations of patient and clinical characteristics with alcohol use following
medical-surgical intensive care unit admissiona

Adjusted for Patient Characteristics Adjusted for Hospitalization Characteristics and Post-
ICU Cognition

β Coefficient (95% Confidence Interval)

In-hospital probable acute stress disorder 2.1 (0.4, 3.8)* 3.0 (1.0, 5.1)†

Baseline unhealthy alcohol use 5.5 (3.8, 7.3)‡ 5.5 (3.6, 7.5)‡

Age 0.002 (−0.04, 0.1) 0.01 (−0.04, 0.1)

Male −0.1 (−1.2, 1.0) 0.2 (−1.0, 1.4)

Non-white −0.7 (−2.0, 0.6) −0.8 (−2.2, 0.7)

Education less than high school 0.8 (−0.9, 2.4) 0.9 (−1.1, 2.8)

Married −1.0 (−2.1, 0.1) −1.1 (−2.4, 0.1)

Illicit drug problem at baseline −0.9 (−2.7, 0.9) −0.9 (−3.1, 1.3)

Lifetime history of major depression −0.04 (−1.3, 1.2) 0.2 (−1.2, 1.6)

Prior traumatic event exposure −0.02 (−0.2, 0.2) −0.1 (−0.3, 0.1)

Charlson Comorbidity Score −0.1 (−0.3, 0.2) −0.1 (−0.4, 0.3)

SAPS II −0.02 (−0.1, 0.04)

MV duration

 1 – 2 days −1.0 (−3.3, 1.4)

 2 – 4 days −1.3 (−4.5, 1.8)

 > 4 days −0.9 (−4.2, 2.4)

Number of major surgeries

 1 −1.2 (−2.7, 0.3)

 2 −1.2 (−3.6, 1.1)

 > 2 −2.6 (−5.1, −0.1)*

Number of blood product transfusions

 1 – 2 0.6 (−1.2, 2.3)

 2 – 3 −1.5 (−7.5, 4.5)

 > 3 −0.2 (−4.0, 3.5)

Probable delirium −0.3 (−2.0, 1.3)

Days physically restrained

 1 – 3 days 2.9 (0.8, 5.0)†

 3 – 6 days 2.7 (−0.4, 5.9)

 > 6 days 1.0 (−2.4, 4.5)

Days of benzodiazepines

 1 – 3 days −0.6 (−2.2, 0.9)

 3 – 7.3 days −2.0 (−4.3, 0.2)

 > 7.3 days 1.2 (−1.3, 3.6)

Days of opioids

 5 – 10 days 1.7 (−0.1, 3.4)

 10 – 19 days 0.6 (−1.5, 2.6)
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Adjusted for Patient Characteristics Adjusted for Hospitalization Characteristics and Post-
ICU Cognition

β Coefficient (95% Confidence Interval)

 > 19 days 1.5 (−1.3, 4.3)

Days of antipsychotics

 1.3 – 4.5 days 0.6 (−2.2, 3.4)

 4.5 – 9 days −2.1 (−5.1, 1.0)

 > 9 days −0.4 (−3.5, 2.6)

Days of antidepressants

 3.8 – 9 days −1.3 (−3.8, 1.2)

 9 –16 days 0.03 (−2.4, 2.5)

 > 16 days −1.9 (−5.0, 1.3)

Post-ICU TICSm scores 0.1 (−0.04, 0.2)

Abbreviations (in alphabetic order): MV = mechanical ventilation; ICU = intensive care unit; SAPS II = Simplified Acute Physiology Score II;
TICSm = Modified Telephone Interview for Cognitive Status.

a
The dependent variable of the mixed-model regression analyses above are the repeated measures of alcohol use at 3 and 12 months following

medical-surgical ICU admission. The β coefficients can be interpreted as mean change in AUDIT scores.

*
P < 0.05

†
P < 0.01

‡
P < 0.001
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