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Objective The objective was to identify risk factors for
multiple admissions for alcohol withdrawal syndrome (AWS)
in patients admitted to a general medicine service.

Methods: A retrospective study was performed examining
records of patients admitted for AWS between January 1,
2006 and December 31, 2008 to an academic tertiary
referral hospital. Patients with a single admission were
compared to patients with multiple admissions with respect
to demographic and clinical variables.

Results: Three hundred and twenty-two patients accounted
for 788 admissions. Of the 322 patients, 142 (44%) had
multiple admissions. Compared to patients with a single
admission, patients with multiple admissions were more

likely to have a high school education or less (p¼0.0071), a
higher Charlson comorbidity index score (p¼0.0010), a
positive urine drug screen for non-alcohol drug (p¼0.0002),
psychiatric comorbidity (p¼0.0303) and a higher CIWA-Ar
maximum total score (p<0.0001).

Conclusion: In patients with AWS, we identified
demographic and clinical variables associated with multiple
admissions to a general medicine service. Our results
indicate areas for a targeted multidisciplinary and
multispecialty approach at initial intervention, which is
especially important given the high rates of recidivism in
this patient population. Journal of Hospital Medicine
2012;7:617–621.VC 2012 Society of Hospital Medicine.

Many patients are admitted and readmitted to acute
care hospitals with alcohol-related diagnoses, includ-
ing alcohol withdrawal syndrome (AWS), and experi-
ence significant morbidity and mortality. In patients
with septic shock or at risk for acute respiratory dis-
tress syndrome (ARDS), chronic alcohol abuse is asso-
ciated with increased ARDS and severity of multiple
organ dysfunction.1 Among intensive care unit (ICU)
patients, those with alcohol dependence have higher
morbidity, including septic shock, and higher hospital
mortality.2 Patients who experience AWS as a result
of alcohol dependence may experience life-threatening
complications, such as seizures and delirium tre-
mens.3,4 In-hospital mortality from AWS is histori-
cally high,5 but with benzodiazepines used in a symp-
tom-driven manner to treat the complications of
alcohol use, hospital mortality rates are more recently
reported at 2.4%.6

As inpatient outcomes1,2,7 and hospital mortality8–10

are negatively affected by alcohol abuse, the post-hos-
pital course of these patients is also of interest. Specifi-
cally, patients are often admitted and readmitted with
alcohol-related diagnoses or AWS to acute care hospi-

tals, but relatively little quantitative data exist on
readmission factors in this population.11 Patients read-
mitted to detoxification units or alcohol and substance
abuse units have been studied, and factors associated
with readmission include psychiatric disorder,12–17

female gender,14,15 and delay in rehabilitation
aftercare.18

These results cannot be generalized to patients with
AWS who are admitted and readmitted to acute-care
hospitals. First, patients hospitalized for alcohol
withdrawal symptoms are often medically ill with
more severe symptoms, and more frequent coexisting
medical and psychiatric illnesses, that complicate the
withdrawal syndrome. Detoxification units and sub-
stance abuse units require patients to be ‘‘medically
stable’’ before admission, because they do not have
the ability to provide a high level of supervision and
treatment. Second, much of what we know regarding
risk factors for readmission to detoxification centers
and substance abuse units comes from studies of
administrative data of the Veterans Health Adminis-
tration,12,13 Medicare Provider Analysis and Review
file,16 privately owned outpatient substance abuse
centers,14 and publicly funded detoxification cen-
ters.18 These results may be difficult to generalize to
other patient populations. Accordingly, the objective
of this study was to identify demographic and clini-
cal factors associated with multiple admissions to a
general medicine service for treatment of AWS over a
3-year period. Characterization of these high-risk
patients and their hospital course may help focus
intervention and reduce these revolving door
admissions.
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METHODS
The Mayo Clinic Institutional Review Board deemed
the study exempt.

Patient Selection

The study was conducted at an 1157-bed academic
tertiary referral hospital, located in the Midwest, that
has approximately 15,000 inpatient admissions to
general medicine services annually and serves as the
main referral center for the region. Patients included
in this study were adults admitted to general medicine
services and treated with symptom-triggered Clinical
Institute Withdrawal Assessment—Alcohol Revised
(CIWA-Ar) protocol19 between January 1, 2006 and
December 31, 2008. Patients were identified using the
Mayo Clinic Quality Improvement Resource Center
database, as done in a previous CIWA-Ar study.20

Patients were excluded if the primary diagnosis was a
non–alcohol-related diagnosis (Figure 1).
Patients were placed in 1 of 2 groups based on num-

ber of admissions during the study period, either a sin-
gle-admission group or a multiple-admissions group.
While most readmission studies use a 30-day mark
from discharge, we used 3 years to better capture
relapse and recidivism in this patient population. The 2
groups were then compared retrospectively. To insure
that a single admission was not arbitrarily created by
the December 2008 cutoff, we reviewed the single-
admission group for additional admissions through
June of 2009. If a patient did have a subsequent admis-
sion, then the patient was moved to the multiple-
admissions group.

Clinical Variables

Demographic and clinical data was obtained using the
Mayo Data Retrieval System (DRS), the Mayo Clinic

Life Sciences System (MCLSS) database, and elec-
tronic medical records. Clinical data for the multiple-
admissions group was derived from the first admission
of the study period, and subsequently referred to as
‘‘index’’ admission. Specific demographic information
collected included age, race, gender, marital status,
employment status, and education. Clinical data col-
lected included admitting diagnosis, comorbid medical
disorders, psychiatric disorders, and CIWA-Ar evalua-
tions including highest total score (CIWA-Ar score
[max] and component scores). The CIWA-Ar protocol
is a scale to assess the severity of alcohol withdrawal,
based on 10 symptoms of alcohol withdrawal ranging
from 0 (not present) to 7 (extremely severe). The pro-
tocol requires the scale to be administered hourly, and
total scores guide the medication dosing and adminis-
tration of benzodiazepines to control withdrawal
symptoms. Laboratory data collected included serum
ammonia, alanine aminotransferase (ALT), and admis-
sion urine drug screen. For the purposes of this study,
a urine drug screen was considered positive if a sub-
stance other than alcohol was present. Length of stay
(LOS) and adverse events during hospitalization (delir-
ium tremens, intubations, rapid response team [RRT]
calls, ICU transfers, and in-hospital mortality) were
also collected.
Medical comorbidity was measured using the Charl-

son Comorbidity Index (CCI).21 The CCI was scored
electronically using diagnoses in the institution’s medi-
cal index database dating back 5 years from patient’s
first, or index, admission. Originally validated as a
prognostic tool for mortality 1 year after admission in
medical patients, the CCI was chosen as it accounts
for most medical comorbidities.21 Data was validated,
by another investigator not involved in the initial
abstracting process, by randomly verifying 5% of the
abstracted data.

Statistical Analysis

Standard descriptive statistics were used for patient
characteristics and demographics. Comparing the
multiple-admissions group and single-admission
group, categorical variables were evaluated using the
Fisher exact test or Pearson chi-square test. Continu-
ous variables were evaluated using 2-sample t test.
Multivariate logistic model analyses with stepwise
elimination method were used to identify risk factors
that were associated with multiple admissions. Age,
gender, and variables that were statistically significant
in the univariate analysis were used in stepwise regres-
sion to get to the final model. A P value of �0.05 was
considered statistically significant. All statistical analy-
ses were performed using SAS version 9.3 software
(SAS Institute, Cary, NC).

RESULTS
The CIWA-Ar protocol was ordered on 1199 admis-
sions during the study period. Of these, 411 (34.3%)

FIG. 1. Study design. Abbreviations: AWS, alcohol withdrawal syndrome;

CIWA-Ar, Clinical Institute Withdrawal Assessment—Alcohol Revised.
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admissions were excluded because AWS was not the
primary diagnosis, leaving 788 (65.7%) admissions
for 322 patients, which formed the study population.
Of the 322 patients, 180 (56%) had a single admis-
sion and 142 (44%) had multiple admissions.
Univariate analyses of demographic and clinical

variables are shown in Tables 1 and 2, respectively.
Patients with multiple admissions were more likely
divorced (P ¼ 0.028), have a high school education or
less (P ¼ 0.002), have a higher CCI score (P <
0.0001), a higher CIWA-Ar score (max) (P < 0.0001),
a higher ALT level (P ¼ 0.050), more psychiatric
comorbidity (P < 0.026), and a positive urine drug
screen (P < 0.001). Adverse events were not signifi-
cantly different between the 2 groups (Table 2).
Multivariate logistic model analysis was performed

using the variables age, male gender, divorced marital
status, high school education or less, CIWA-Ar score
(max), CCI score, psychiatric comorbidity, and posi-
tive urine drug screen. With a stepwise elimination
process, the final model showed that multiple admis-
sions were associated with high school education or
less (P ¼ 0.0071), higher CCI score (P ¼ 0.0010),
higher CIWA-Ar score (max) (P < 0.0001), a positive
urine drug screen (P ¼ 0.0002), and psychiatric
comorbidity (P ¼ 0.0303) (Table 3).

TABLE 1. Univariate Analysis of Demographic
Variables and Multiple Admissions

Variable

Single

Admission

N ¼ 180

Multiple

Admissions

N ¼ 142 P Value

Age, years (SD) 47.85 (12.84) 45.94 (12) 0.170
Male, No. (%) 122 (68) 109 (77) 0.080
Race/Ethnicity, No. (%) 0.270

White 168 (93) 132 (93)
African American 6 (3) 3 (2)
Asian 0 (0) 1 (1)
Middle Eastern 3 (2) 0 (0)
Other 3 (2) 6 (4)

Relationship status, No. (%) 0.160
Divorced 49 (27) 55 (39) 0.028*
Married 54 (30) 34 (24) 0.230
Separated 9 (5) 4 (3) 0.323
Single 59 (33) 38 (27) 0.243
Widowed 5 (3) 3 (2) 0.703
Committed 4 (2) 7 (5) 0.188
Unknown 0 (0) 1 (1) 0.259

Education, No. (%) 0.002*
High school graduate, GED, or less 49 (28) 67 (47)
Some college or above 89 (49) 60 (42)
Unknown 41 (23) 15 (11)

Employment, No. (%) 0.290
Retired 26 (14) 12 (8)
Employed 72 (40) 51 (36)
Unemployed 51 (28) 51 (36)
Homemaker 9 (5) 4 (3)
Work disabled 20 (11) 23 (16)
Student 1 (1) 0 (0)
Unknown 1 (1) 1 (1)

Abbreviations: GED, General Educational Development; SD, standard deviation. *P � 0.05 and significant.

TABLE 2. Univariate Analysis of Clinical Variables
and Multiple Admissions

Variable

Single

Admission

N ¼ 180

Multiple

Admissions

N ¼ 142 P Value

LOS, mean (SD) 3.71 (7.10) 2.72 (3.40) 0.130
Charlson Comorbidity Index, mean (SD) 1.7 (2.23) 2.51 (2.90) 0.005*
Medical comorbidity, No. (%)
Diabetes mellitus 6 (3) 16 (11) 0.005*
Cardiovascular disease 6 (3) 15 (11) 0.050*
Cerebrovascular disease 0 (0) 3 (2) 0.009*
Hypertension 53 (30) 36 (25) 0.400
Cancer 17 (7) 10 (9) 0.440

Psychiatric comorbidity, No. (%) 97 (54) 94 (66) 0.026*
Adjustment disorder 0 (0) 6 (4) 0.005*
Depressive disorder 85 (47) 76 (54) 0.260
Bipolar disorder 6 (3) 10 (7) 0.130
Psychotic disorder 4 (2) 6 (4) 0.030*
Anxiety disorder 30 (17) 25 (18) 0.820
Drug abuse 4 (2) 4 (3) 0.730
Eating disorder 0 (0) 3 (2) 0.050*

CIWA-Ar scores
CIWA-Ar score (max), mean (SD) 15 (8) 20 (9) <0.000*
Component, mean (SD)

Agitation† 20 (11) 36 (25) 0.001*
Anxiety† 23 (13) 38 (27) 0.001*
Auditory disturbance† 4 (2) 9 (6) 0.110
Headache† 11 (6) 26 (18) 0.001*
Nausea/vomiting† 5 (3) 17 (12) 0.003*
Orientation‡ 52 (29) 72 (51) 0.001*
Paroxysm/sweats† 9 (5) 17 (12) 0.023*
Tactile disturbance‡ 25 (14) 54 (38) 0.001*
Tremor† 35 (19) 47 (33) 0.004*
Visual disturbance‡ 54 (30) 77 (54) 0.001*

ALT (U/L), mean (SD) 76 (85) 101 (71) 0.050*
Ammonia (mcg N/dl), mean (SD) 25 (14) 29 (29) 0.530
Positive urine drug screen, No. (%) 25 (14) 49 (35) <0.001*
Tetrahydrocannabinol 14 (56) 19 (39)
Cocaine 8 (32) 8 (16)
Benzodiazepine 6 (24) 11 (22)
Opiate 4 (16) 13 (26)
Amphetamine 2 (8) 2 (4)
Barbiturate 1 (4) 0 (0)

Adverse event, No. (%)
RRT 1 (1) 1 (1) 0.866
ICU transfer 32 (18) 20 (14) 0.550
Intubation 12 (7) 4 (3) 0.890
Delirium tremens 7 (4) 4 (3) 0.600
In-hospital mortality 0 (0) 0 (0)

Abbreviations: ALT, alanine aminotransferase; CIWA-Ar, Clinical Institute Withdrawal Assessment—Alcohol
Revised; ICU, intensive care unit; LOS, length of stay (days); RRT, rapid response team; SD, standard devia-
tion. *P � 0.05 and significant. †Score >5. ‡Score >3.

TABLE 3. Multivariate Analysis of Variables
Associated With Multiple Admissions

Variable Adjusted Odds Ratio (95% CI) P Value

High school education or less 2.074 (1.219, 3.529) 0.0071*
CIWA-Ar score (max) 1.074 (1.042, 1.107) <0.0001*
Charlson Comorbidity Index 1.232 (1.088, 1.396) 0.0010*
Psychiatric comorbidity 1.757 (1.055, 2.928) 0.0303*
Positive urine drug screen 3.180 (1.740, 5.812) 0.0002*

Abbreviations: CI, confidence interval; CIWA-Ar, Clinical Institute Withdrawal Assessment—Alcohol Re-
vised. *P � 0.05 and significant.
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DISCUSSION
We provide important information regarding identifica-
tion of individuals at high risk for multiple admissions
to general medicine services for treatment of AWS.
This study found that patients with multiple admissions
for AWS had more medical comorbidity. They had
more cases of diabetes mellitus, cardiovascular disease,
and cerebrovascular disease, and their CCI scores were
higher. They also had higher CIWA-Ar (max) scores,
as well as higher CIWA-Ar component scores, indicat-
ing a more severe withdrawal.
Further, psychiatric comorbidity was also associated

with multiple admissions. Consistent with the high prev-
alence in alcoholic patients, psychiatric comorbidity was
common in both patients with a single admission and
multiple admissions. We also found that a positive urine
drug screen was associated with multiple admissions.
Interestingly, few patients in each group had a diagnosis
recorded in the medical record of an additional sub-
stance abuse disorder, yet 14% of patients with a single
admission and 29% of patients with multiple admis-
sions had a positive urine drug screen for a non-alcohol
substance. Psychiatric comorbidity, including additional
substance abuse, is a well-established risk factor for
readmission to detoxification centers.12–15,17,22,23 Also,
people with either an alcohol or non-alcohol drug addic-
tion, are known to be 7 times more likely to have
another addiction than the rest of the population.24

This study suggests clinicians may underrecognize addi-
tional substance abuse disorders which are common in
this patient population.
In contrast to studies of patients readmitted to detoxi-

fication units and substance abuse units,14,15,18,22 we
found level of education, specifically a high school edu-
cation or less, to be associated with multiple admis-
sions. In a study of alcoholics, Greenfield and colleagues
found that lower education in alcoholics predicts
shorter time to relapse.25 A lack of education may
result in inadequate healthcare literacy. Poor health
behavior choices that follow may lead to relapse and
subsequent admissions for AWS. With respect to other
demographic variables, patients in our study population
were predominantly men, which is not surprising. Gen-
der differences in alcoholism are well established, with
alcohol abuse and dependence more prevalent in men.26

We did not find gender associated with multiple
admissions.
Our findings have management and treatment impli-

cations. First, providers who care for patients with
AWS should not simply focus on treating withdrawal
signs and symptoms, but also screen for and address
other medical issues, which may not be apparent or
seem stable at first glance. While a comorbid medical
condition may not be the primary reason for hospital
admission, comorbid medical conditions are known to
be a source of psychological distress27 and have a neg-
ative effect on abstinence. Second, all patients should
be screened for additional substance abuse. Initial lab-

oratory testing should include a urine drug screen.
Third, before discharging the patient, providers should
establish primary care follow-up for continued surveil-
lance of medical issues. There is evidence that primary
care services are predictive of better substance abuse
treatment outcomes for those with medical
problems.28,29

Finally, inpatient psychiatric consultation, upon
admission, is essential for several reasons. First, the
psychiatric team can help with initial management
and treatment of the alcohol withdrawal regardless of
stage and severity, obtain a more comprehensive psy-
chiatric history, and assess for the presence of psychi-
atric comorbidities that may contribute to, aggravate,
or complicate the clinical picture. The team can also
address other substance abuse issues when detected by
drug screen or clinical history. The psychiatric team,
along with chemical-dependency counselors and social
workers, can provide valuable input regarding chemi-
cal-dependency resources available on discharge and
help instruct the patient in healthy behaviors. Because
healthcare illiteracy may be an issue in this patient
population, these instructions should be tailored to
the patient’s educational level. Prior to discharge, the
psychiatry team, social workers, or chemical-depend-
ency counselors can also assist with, or arrange, reha-
bilitation aftercare for patients. Recent work shows
that patients were less likely to be readmitted to crisis
detoxification if they entered rehabilitation care within
3 days of discharge.18

Our study has significant limitations. This study was
performed with data at a single academic medical cen-
ter with an ethnically homogeneous patient popula-
tion, limiting the external validity of its results.
Because this is a retrospective study, data analyses are
limited by the quality and accuracy of data in the elec-
tronic medical record. Also, our follow-up period may
not have been long enough to detect additional admis-
sions, and we did not screen for patient admissions
prior to the study period. By limiting data collection
to admissions for AWS to general medical services, we
may have missed cases of AWS when admitted for
other reasons or to subspecialty services, and we may
have missed severe cases requiring admission to an in-
tensive care unit. While we believe we were able to
capture most admissions, we may underreport this
number since we cannot account for those events that
may have occurred at other facilities and locations.
Lastly, without a control group, this study is limited
in its ability to show an association between any vari-
able and readmission.
In our study, 142 patients accounted for 608 admis-

sions during the 3-year study period, which speaks to
the high recidivism rates for patients with AWS. This
disease is associated with high morbidity, high medi-
cal costs, and high utilization of healthcare. Our study
provides insight regarding identification of patients at
high risk of multiple admissions with respect to
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demographic (lower level of education) and clinical
characteristics (worse withdrawal severity, more medi-
cal and psychiatric comorbidity, and polysubstance
abuse). We believe collaboration between social serv-
ices, chemical-dependency counselors, psychiatry, and
medicine is necessary to effectively treat this popula-
tion of patients and assist with the crucial transition
to the outpatient setting. Future studies should include
key social factors, such as health literacy in the read-
mission risk assessment, as well as primary care fol-
low-up and rehabilitation aftercare.

Disclosure: Results from this study were presented at the American
Psychiatric Association annual meeting in Honolulu, Hawaii on May 14,
2011. All authors disclose no relevant or financial conflicts of interest.
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