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Abstract

Objective: To investigate medication factors and patient characteristics associated with readmissions
following alcohol-related hospitalizations.
Patients and Methods: Adult patients admitted from September 1, 2016, through August 31, 2019, who
had an alcohol-related hospitalization were identified through electronic health records. Patient charac-
teristics and medications of interest administered during hospitalization or prescribed at discharge were
identified. Medications of interest included US Food and Drug Administrationeapproved medications for
alcohol use disorder, benzodiazepines, barbiturates, gabapentin, opioids, and muscle relaxants. The pri-
mary outcome was to identify medications and patient factors associated with 30-day alcohol-related
readmission. Secondary outcomes included medications and patient characteristics associated with mul-
tiple alcohol-related readmissions within a year from the index admission (ie, two or more readmissions)
and factors associated with 30-day all-cause readmission.
Results: Characteristics of the 932 patients included in this study associated with a 30-day alcohol-related
readmission included younger age, severity of alcohol withdrawal, history of psychiatric disorder, marital
status, and the number of prior alcohol-related admission in the previous year. Benzodiazepine or
barbiturate use during hospitalization or upon discharge was associated with 30-day alcohol-related
readmission (P¼.006). Gabapentin administration during hospitalization or upon discharge was not
associated with 30-day alcohol-related readmission (P¼.079).
Conclusion: The findings reinforce current literature identifying patient-specific factors associated with
30-day readmissions. Gabapentin use was not associated with readmissions; however, there was an as-
sociation with benzodiazepine/barbiturate use.
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C hronic alcohol consumption or a
diagnosis of alcohol use disorder
(AUD) has a causal role in more

than 200 health conditions.1 According to
the 2018 National Survey on Drug Use and
Health, 9.2 million men and 5.3 million
women qualified as having AUD with 88,000
yearly alcohol deaths in the United States
alone.2 Moreover, AUD in the United States
is linked with a significant economic burden
correlated with alcohol misuse costing $249
billion in 2010.3 Chronic alcohol consump-
tion has been connected to an increased risk
of hospital readmission rates; thus, it is likely
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Many studies have identified patient char-
acteristics associated with readmission risk.
Patient-specific factors such as race, age, pa-
tient reported gender, body mass index
(BMI), socioeconomic status, comorbid psy-
chiatric illness, concomitant substance or to-
bacco use, hospital length of stay (LOS), and
medical insurance status have been recognized
as significant predictors of readmission
risk.4e10 Various screening tools have also
been used to classify patients at a higher
readmission probability following an
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alcohol-related diagnosis including the Drug
Abuse Screening Test and Alcohol Use Disor-
ders Identification Test; length of stay, acuity
of admission, comorbidities, emergency
department visits (LACE) index; and Charlson
comorbidity index (CCI).11e14 Despite studies
examining patient demographic factors,
limited data are available to assess the associa-
tion between medication exposures or medica-
tions at the time discharge and readmissions
following hospitalization for alcohol-related
diagnoses. The present study aimed to assess
specific medication factors and patient
characteristics that may be associated with
readmission following hospitalization for an
alcohol-related diagnosis.

PATIENTS AND METHODS
Patient data used in this retrospective case-
control study were collected from an elec-
tronic health record integrated into a 2000-
bed academic medical center in Rochester,
MN. Patients were included if they were at
least 18 years of age and admitted to an inter-
nal medicine or family medicine service be-
tween September 1, 2016, and August 31,
2019, for an alcohol-related diagnosis as char-
acterized by International Classification of Dis-
eases, 10th revision codes (Supplemental
Table, available online at http://www.
mayoclinicproceedings.org). Direct psychiatric
admissions were excluded from the study
along with patients with an index admission
resulting in any of the following dispositions:
intensive residential treatment services, com-
munity behavioral health hospital, alcohol-
related rehabilitation services, skilled nursing
facility, hospice care, commitment to a psychi-
atric hospital, or death during the index LOS.
Patients who revoked use of their medical re-
cord to be used for research purposes, pur-
suant to Minnesota statute x144.295, were
also excluded. This study was found exempt
by the Mayo Clinic Investigational Review
Board.

The primary outcome assessed was iden-
tification of medications and patient factors
associated with 30-day readmission second-
ary to alcohol-related diagnoses. The second-
ary outcomes investigated were factors
associated with 30-day all-cause readmis-
sion, and factors associated with multiple
alcohol-related readmissions within 1 year
Mayo Clin Proc Inn Qual Out n February
from index admission. The readmission
period for both primary and secondary out-
comes was defined as the time between the
index admission discharge date and subse-
quent hospital admission. Patient character-
istics examined were age, patient-reported
gender, race, BMI, LOS, maximum and
first-documented Clinical Institute With-
drawal Assessment (CIWA) score, CCI score,
LACE score, history of bariatric surgery, his-
tory of a psychiatric disorder (ie, anxiety dis-
orders, mood disorders, and psychotic
disorders), marital status, and number of
alcohol-related admissions in the year before
the index admission. Medication exposures
were also examined and defined as any medi-
cation of interest either administered at least
once during the index hospitalization or pre-
scribed at the time of discharge as indicated
by the discharge summary. Medications of
interest included US Food and Drug
Administrationeapproved medications for
AUD (ie, naltrexone, acamprosate, and disul-
firam), topiramate, gabapentin, opioids,
muscle relaxants, benzodiazepines, and bar-
biturates. Opioids and muscle relaxants
were combined in the analyses after the
initial study feasibility assessment indicated
low muscle relaxant (n¼18) use in this
cohort and was justified given both have cen-
tral nervous systemedepressant properties.
Benzodiazepines and barbiturates were com-
bined for the same reason. Gabapentin was of
particular interest given the increasing use of
the medication for alcohol-related purposes.
For assessing total exposure and exposure
per day of admission, benzodiazepines were
converted to lorazepam equivalents.15,16

Descriptive statistics were reported as
means and standard deviations or medians
and interquartile ranges (IQRs) for contin-
uous data, and as frequencies and percent-
ages for categorical data. Univariate and
multivariable logistic regression were used
to assess the association between patient fac-
tors, medication factors, and readmission.
Least absolute shrinkage and selection oper-
ator (LASSO) was used for the variable selec-
tion for multivariable model. P values less
than or equal to .05 were considered statisti-
cally significant. All analyses were performed
using SAS version 9.4 (SAS Institute Inc.,
Cary, NC).
2022;6(1):1-9 n https://doi.org/10.1016/j.mayocpiqo.2021.11.005
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TABLE 1. Patient Characteristics Associated With 30-Day Readmissiona,b

Factor

All-cause readmission within 30 days Alcohol-related readmission within 30 days

Yes (n¼228) No (n¼704) P Yes (n¼172) No (n¼760) P

Age, mean (SD) 52.6 (13.6) 52.6 (16.2) .90 49.9 (13.6) 53.3 (16.1) .018

Male 163 (71.5) 497 (70.6) .80 120 (69.8) 540 (71.1) .74

Race .56 .43
White 205 (89.9) 623 (88.5) 158 (91.9) 670 (88.2)
American Indian/Alaskan Native 3 (1.3) 10 (1.4) 1 (0.6) 12 (1.6)
Asian 0 (0.0) 8 (1.1) 0 (0.0) 8 (1.1)
Black or African American 9 (3.9) 23 (3.3) 3 (1.7) 29 (3.8)
Other 9 (3.9) 26 (3.7) 7 (4.1) 28 (3.7)
Unknown 2 (0.9) 14 (2.0) 3 (1.7) 13 (1.7)

BMI, mean (SD) 28.4 (7.9) 27.2 (6.3) .21 27.7 (7.2) 27.5 (6.6) .89

LOS, median (IQR) 3.3 (2.1 to 6.0) 3 (2 to 5) .060 3.1 (2 to 5.4) 3.1 (2 to 5.1) .89

ICU 14 (6.1) 63 (8.9) .18 14 (8.1) 63 (8.3) .95

Maximum CIWA .16 .014
N 151 464 129 486
Median (IQR) 12 (5 to 18) 10 (5 to 16) 12 (6 to 18) 9 (5 to 16)

First CIWA .73 .40
N 151 464 129 486
Median (IQR) 6 (2, 11) 6 (2, 11) 6 (3, 11) 6 (2, 11)

LACE .064 .95
N 228 696 170 754
Median (IQR) 58 (49 to 71) 55 (48 to 69) 55.5 (49 to 68) 55 (48 to 69)

Charlson comorbidity index, median (IQR) 2 (1 to 4) 1 (0 to 3) .001 2 (0 to 3) 2 (0 to 3) .53

History of bariatric surgery 7 (3.1) 12 (1.7) .20 6 (3.5) 13 (1.7) .14

History of psychiatric disorder 167 (73.2) 452 (64.2) .012 132 (76.7) 487 (64.1) .002

Marital status .18 .036
Single 106 (46.5) 293 (41.6) 89 (51.7) 310 (40.8)
Married/life partner 57 (25.0) 222 (31.5) 37 (21.5) 242 (31.8)
Widowed 5 (2.2) 27 (3.8) 4 (2.3) 28 (3.7)
Divorced/legally separated/separated 55 (24.1) 142 (20.2) 35 (20.3) 161 (21.2)
Unknown 5 (2.2) 20 (2.8) 6 (3.5) 19 (2.5)

Number of alcohol related admissions
in the year prior, median (IQR)

0 (0 to 2) 0 (0 to 1) <.001 1 (0 to 2) 0 (0 to 1) <.001

0 123 (53.9) 476 (67.6) 83 (48.3) 516 (67.9)
1 38 (16.7) 116 (16.5) 31 (18.0) 123 (16.2)
2 28 (12.3) 52 (7.4) 24 (14.0) 56 (7.4)
3 11 (4.8) 30 (4.3) 11 (6.4) 30 (4.0)
4þ 28 (12.3) 30 (4.3) 23 (13.3) 35 (4.6)

Benzodiazepine/barbiturate 132 (57.9) 381 (54.1) .32 115 (66.9) 398 (52.4) <.001

Opioid/muscle relaxant 108 (47.4) 264 (37.5) .008 68 (39.5) 304 (40.0) .91

Gabapentin 100 (43.9) 246 (34.9%) .015 79 (45.9%) 267 (35.1%) .008

AUD medication 8 (3.5) 29 (4.1%) .68 9 (5.2%) 28 (3.7%) .35

Lorazepam equivalents, median (IQR) 1 (0 to 10.3) 1 (0, 6) .060 3 (0, 13) 0.5 (0, 5.6) <.001

Lorazepam equivalents per day
hospitalization, median (IQR)

0.3 (0, 3) 0.1 (0, 2.1) .12 0.6 (0, 4.7) 0.1 (0, 1.9) <.001

Continued on next page
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TABLE 1. Continued

Factor

All-cause readmission within 30 days Alcohol-related readmission within 30 days

Yes (n¼228) No (n¼704) P Yes (n¼172) No (n¼760) P

Lorazepam equivalents where
exposure >0 mg, median (IQR)

8.5 (3 to 23.1)c 5.5 (2 to 18)d .055 10 (3.5 to 24)e 5.5 (2 to 17)f .018

Lorazepam equivalents per day of
hospitalization where
exposure >0 mg, median (IQR)

2.3 (0.6 to 8.7)c 1.9 (0.6 to 5.2)d .25 2.8 (0.6 to 9.3)e 1.8 (0.6 to 5.2)f .031

aAUD, alcohol use disorder; BMI, body mass index; CIWA, Clinical Institute Withdrawal Assessment; ICU, intensive care unit; IQR, interquartile range; LACE, length of stay,
acuity of the admission, comorbidity of the patient, emergency department use; LOS, length of stay.
bValues shown are n (%) unless otherwise noted.
cn¼130.
dn¼370.
en¼111.
fn¼389.
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RESULTS
The study population included 932 patients
with a median age of 52.6 (SD, 15.7) years,
with a majority being Caucasian (n¼828,
88.8%), and men (n ¼660, 70.8%). Among
all patients, the median LOS for the index
admission was 3.1 (IQR, 2 to 5.1) days and
a total of 77 (8.3%) patients were admitted
to the intensive care unit at any point during
the index hospitalization. Age, psychiatric
diagnosis, marital status, higher maximum
CIWA score, and previous alcohol-related ad-
missions in the prior year were patient charac-
teristics significantly associated with alcohol-
related readmission within 30-days from index
date. Medication administration during the in-
dex hospitalization or prescribed at the time of
discharge associated with a greater likelihood
of a 30-day alcohol-related readmission
included gabapentin and benzodiazepines or
barbiturates (Table 1). Patients with a higher
total benzodiazepine exposure during hospi-
talization (3 mg [IQR, 0 to 13 mg] vs 0.5
mg [IQR, 0 to 5.6 mg]; P<.001) and higher
per day of hospitalization benzodiazepine
exposure (0.6 mg [IQR, 0 to 4.7 mg] vs 0.1
mg (IQR, 0 to 1.9 mg]; P<.001) were more
likely to have an alcohol-related readmission
within 30 days of the index hospitalization.
Findings remained similar when investigating
daily benzodiazepine exposure during hospi-
talization after truncating all LOSs to a
maximum of 8 days. The findings also
remained statistically significant for the benzo-
diazepine exposure variables when only
including those who received greater than
Mayo Clin Proc Inn Qual Out n February
0 mg of lorazepam equivalents. Opioids or
muscle relaxants and AUD medications were
not associated with a greater likelihood of
30-day alcohol-related readmissions. Signifi-
cant factors associated with all-cause 30-day
readmissions included prior hospitalizations,
CCI, and history of psychiatric disorder. Sig-
nificant medication factors included opioids
or muscle relaxants and gabapentin exposure.
Exposure to benzodiazepines or barbiturates
and total lorazepam equivalents received
were not significant in the analysis of 30-day
all-cause readmissions.

Whereas several factors independently
were associated with either 30-day alcohol-
related readmissions or 30-day all-cause
readmission, multivariable analyses were also
conducted to assess the relationships across
factors. Predictors of 30-day alcohol-related
readmissions included prior alcohol-related
admissions within 1 year of index (odds ratio
[OR], 1.16; 95% CI, 1.07 to 1.25) and benzo-
diazepine or barbiturate exposure (OR, 1.65;
95% CI, 1.16 to 2.35). Gabapentin did not
maintain statistical significance (Table 2). After
expanding readmissions to include all-cause
30-day readmission in a multivariable model,
the following factors were associated with
increased risk: the number of admissions in
the previous year, BMI, CCI score, and opioid
or muscle relaxant exposure. Gabapentin was
not associated with an increased likelihood
of all-cause 30-day readmission (Table 2).

Patient factors that were associated with
multiple (ie, >1) alcohol-related readmissions
within 1 year of the index admission included
2022;6(1):1-9 n https://doi.org/10.1016/j.mayocpiqo.2021.11.005
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TABLE 2. Multivariable Analysis of Risk Factors Associated With 30-Day Readmissiona

30-day all-cause readmission OR (95% CI) P
BMI (per kg/m2) 1.02 (1.00-1.05) .038
Charlson comorbidity index (per 1) 1.07 (1.00-1.14) .060
Number of alcohol related admissions in the year prior (per 1) 1.16 (1.07-1.25) <.001
Opioids/muscle relaxant 1.40 (1.02-1.93) .040
Gabapentin 1.19 (0.86-1.64) .30

30-day alcohol-related readmission
Number of alcohol related admissions in the year prior (per 1) 1.16 (1.07-1.25) .002
Benzodiazepine/barbiturate 1.65 (1.16-2.35) .006
Gabapentin 1.36 (0.96-1.92) .079

aBMI, body mass index; OR, odds ratio.

READMISSIONS AFTER ALCOHOL-RELATED DIAGNOSES
LACE index score (P¼.001), CCI index score
(P<.001), history of psychiatric disorder
(P<.001), marital status (P<.001), and num-
ber of alcohol-related admissions in the prior
year (P<.001). Having higher first-
documented (P¼.019) or higher maximum
CIWA score (P<.001) was also associated
with increased risk of more than one alcohol
related readmission within 1 year from the in-
dex hospitalization. Benzodiazepine or barbi-
turate exposure (P¼.005), total
benzodiazepine exposure, (P<.001), and
gabapentin exposure (P¼.002) were medica-
tion factors associated with a significant likeli-
hood of multiple alcohol-related readmissions.
When reviewing factors associated with more
than one admission within a 1-year time
from the index hospitalization, results were
similar except for opioid or muscle relaxants
exposure being significant (P¼.045) and
benzodiazepine or barbiturate exposure losing
significance.

In the multivariable analysis, factors asso-
ciated with multiple alcohol-related readmis-
sions within 1 year from index admission
were CCI score, psychiatric diagnosis, being
single, being divorced/separated, and the
number of prior alcohol-related admissions
within 1 year before index date (Table 3).
No medications factors were found to be asso-
ciated with multiple alcohol-readmissions
within 1 year from index admission in the
multivariable model.

DISCUSSION
Although there are several studies assessing
patient demographics associated with
Mayo Clin Proc Inn Qual Out n February 2022;6(1):1-9 n https://do
www.mcpiqojournal.org
readmissions following hospitalization for
alcohol-related diagnoses, the data are lacking
regarding the impact of medication exposures
on readmissions. Medications represent a crit-
ical component in the macroscopic view of pa-
tient readmission rate dynamics that requires
investigation both from a substance use and
medical standpoint. This study attempted to
examine this by assessing medications primar-
ily used for alcohol withdrawal syndrome
(AWS) or AUD and identified that benzodiaz-
epines or barbiturates and degree of exposure
during hospitalization were risk factors for 30-
day and multiple alcohol-related rehospitaliza-
tions. Benzodiazepines, and less commonly
barbiturates, are recommended by guidelines
for the management of AWS; thus, recognition
of these medications as having a potential in-
fluence on rehospitalization is important.17

In this study, benzodiazepines and barbitu-
rates were combined due to the low use of bar-
biturates (n¼11) with all patients
administered, or discharged using, phenobar-
bital. Although benzodiazepine or barbiturate
administration and the cumulative dose dur-
ing hospitalization are likely markers of AWS
and AUD severity, exposure may have a nega-
tive influence on cravings, anxiety, sleep, and
risk of a return to drinking in early sobriety
leading to a risk of rehospitalization.17 This
may be especially true when appropriate
referral or follow-up for alcohol use disorder
and substance use treatment is not completed.
Further studies should be completed to char-
acterize the impact of benzodiazepine or barbi-
turate exposure during hospitalization for
alcohol-related admissions.
i.org/10.1016/j.mayocpiqo.2021.11.005 5
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TABLE 3. Multivariable Analysis of Risk Factors Associated With Multiple Alcohol-Related Readmissions Within
1 Year of Index Hospitalizationa

Odds Ratio (95% CI) P

Charlson (per 1) 1.13 (1.05-1.21) .001

History of psychiatric disorder (yes vs no) 1.45 (1.00-2.10) .050

Marital status
Single 2.39 (1.56-3.65) <.001
Married/life partner Reference
Widowed 0.93 (0.34-2.54) .89
Divorced/legally separated/separated 1.93 (1.20-3.10) .007
Unknown 2.28 (0.79-6.57) .13

Number of alcohol related admissions in the year prior (per 1) 1.40 (1.26-1.55) <.001

Gabapentin 1.23 (0.88-1.71) .22

aMultivariable model with use of the LASSO (least absolute shrinkage and selection operator) score.
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Gabapentin failed to maintain significance
in the multivariable analyses for 30-day and
multiple readmissions and may represent an
important finding given it is increasingly being
investigated for use in the management of
AWS and AUD. In other studies, gabapentin
has been described as a predictive factor of
substance use disorders and there are data
linking coprescribing of opioids or the inci-
dence of chronic pain with an increase in
morbidity and mortality.18e20 As such, opi-
oids (combined with muscle relaxants given
the low use [n¼18]) were included. In the
univariate analyses, opioid or muscle relaxant
exposures were not associated with either
30-day alcohol-readmissions or multiple
alcohol-related readmissions within 1 year of
the index hospitalization. They were associ-
ated with 30-day all-cause readmission and
multiple all-cause readmissions. Pre-hospital
opioid exposure or prescription at discharge
has previously been reported in other studies
to be associated with increased health care
use and readmissions as well.18,19 Of patients
readmitted for any reason, 187 of 932
(20.1%) patients had an opioid or muscle
relaxant at the time of discharge. This repre-
sents a broader safety concern for a subset of
patients and should be further investigated.
As it relates to medications used for AUD, it
is difficult to draw conclusions because of
the low exposure or prescribing rates; howev-
er, it represents an additional opportunity for
improvement as it relates to evidence-based
treatments for AUD. It is well described in
Mayo Clin Proc Inn Qual Out n February
the literature that AUD pharmacotherapy is
highly underutilized.21

Findings from this study are congruent
with other publications in that factors such
as marital status, psychiatric diagnoses, and
prior alcohol-related admissions were found
to be associated with the risk of readmission.
Yedlapati et al5 reported that 30-day readmis-
sion following hospitalization for alcohol with-
drawal was predicted by discharge against
medical advice, socioeconomic status as pre-
sumed by zip code, and presence of a comor-
bid psychotic disorder. Hansen et al4, as well
as Yedlapati et al,5 identified that predictors
for readmission following outpatient treatment
for AUD were younger age, those with longer
treatment episodes in the setting of severe
AUD, and history of psychiatric problems
(eg, depression, psychosis). Data compiled
from 2004 Medicare patients as reported by
Jencks et al8 found a higher risk of 30-day
readmission with increased rehospitalizations,
longer LOS, increasing age, male sex, and
receiving supplemental security income.
Similar risk factors for readmission in the
setting of AUD were investigated in this study
with results varying in agreement when
compared to existing literature. There was no
association found between BMI or bariatric
surgery and increased risk of readmission,
contrary to previous studies.9,10 If BMI has
an impact on readmission risk for alcohol-
related diagnoses, it could be that this popula-
tion’s mean BMI of 27.5 kg/m2 was not high
enough to become sensitive to that effect.
2022;6(1):1-9 n https://doi.org/10.1016/j.mayocpiqo.2021.11.005
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READMISSIONS AFTER ALCOHOL-RELATED DIAGNOSES
One reason for the lack of association pertain-
ing to bariatric surgery could be the low
enrollment of patients with history of bariatric
surgery (n¼19, or 2.4%). Age, marital status,
history of psychiatric disorder, and prior read-
missions were associated with increased risk of
readmission. These societal aspects are postu-
lated to indicate a poor support structure,
thus resulting in higher rates of relapse and
increasing dropout rates from support pro-
grams.22,23 Depression is commonly comorbid
with AUD, and social factors including marital
status and psychiatric disorder directly relate
to that mental health state.24 Consideration
has been given to the use of antidepressants
in reducing alcohol-related readmission with
comorbid depression; however, recent evi-
dence has not found an association between
antidepressant use and a decrease in alcohol-
related readmission.24,25 Clinicians should
ensure that proper resource allocation is pur-
sued to connect AUD patients with social
workers and support programs. Further
research is indicated to elucidate how estab-
lishing support systems and social resource
provisions can attenuate readmission risk
due to social factors.

Although descriptive analysis of risk fac-
tors for readmission is useful, the true value
of risk factor identification lies within pre-
scriptive implementation of existing patterns
to prevent potential readmissions. One such
application to reduce 30-day and beyond
readmissions is the construction and imple-
mentation of artificial intelligence (AI)ebased
risk factor identification. Artificial intelligence
has gained popularity within the scientific
community given the ability to analyze large
sets of data with multiple complex variables
to establish statistically endorsed outcomes.26

A common pitfall in this application lies
within poorly gathered or biased data that
the AI “learns” from, resulting in overfitting
or other misapplication of analyzed patterns.26

Artificial intelligence is currently being used
for medication decisions to treat patients and
make drug selection decisions; therefore, it
can be feasibly implemented to align with
risk factor identification.26 The current data
gathered from this study, although a valuable
start, may incorporate bias, including the
high prevalence of Caucasian men, and would
require a larger pool of a diverse population in
Mayo Clin Proc Inn Qual Out n February 2022;6(1):1-9 n https://do
www.mcpiqojournal.org
which to train an AI device to predict readmis-
sion based upon investigated factors.

Study Limitations
Limitations to this study include the retrospec-
tive design in which any association does not
equate to causation. This study also is reliant
on accurate coding of diagnoses and discharge
medication lists. Several patient factors had
limited occurrences such as a history of bariat-
ric surgery and prescribed AUD medications
which may result in improper weight of indi-
vidual risk factors. As compared to other
studies that used large insurance databases to
find patient characteristics associated with
alcohol-related hospitalization readmissions
(eg, Yedlapati et al,5 with more than 300,000
patients), this study had a much smaller sam-
ple size. However, using electronic health re-
cords allowed collection of details not
reported in prior studies, such as medication
exposures, total lorazepam equivalents during
the index hospitalization, and discharge med-
ications. Future studies may also wish to
include medication exposures and duration
of those exposures before hospitalization as
well as the influence of other medications
that impact the central nervous system, such
as psychotropic medications. This represents
a surrogate marker for the use of psychiatric
medications. Another limitation was the
inability to draw any conclusion about the in-
fluence of medications US Food and Drug
Administrationeapproved for AUD given the
small number (n¼37). This low number, how-
ever, was important to note given the known
under-prescribing of medications for AUD
and need to increase initiatives that promote
use of medications such as naltrexone and
acamprosate. It is possible that prescribing or
ordering bias was present and that benzodiaz-
epines were more commonly used in those pa-
tients who had or were suspected to have a
higher severity of AWS as compared to those
prescribed gabapentin; thus, there would be
a difference in risk of readmission. For this
population, median first CIWA scoring was 6
(IQR, 2 to 11) and median maximum CIWA
scoring was 10 (IQR, 5 to 17), which repre-
sents mild-to-moderate withdrawal. However,
as this study did not aim to compare rates of
readmission between agents, we are unable
to discern if there is less of a concern for
i.org/10.1016/j.mayocpiqo.2021.11.005 7
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readmission with gabapentin as compared to
benzodiazepines or barbiturates. Also, use of
medications for indications other than AWS
or AUD was not censored, such as gabapentin
for neuropathy. A broad approach was taken
to include all indications to better capture
medication exposures and readmissions
regardless of the underlying diagnosis for a
medication. Larger, prospective studies assess-
ing the risks of medication exposures consid-
ering patient specific characteristics are
needed.

CONCLUSION
These findings reinforce current literature re-
ports that age, marital status, history of psychi-
atric disorder, and previous admissions are
associated with increased 30-day readmission
risk. Gabapentin use was not associated with
readmission risk. Benzodiazepine and barbitu-
rate use were associated with increased 30-day
readmission risk. Given these factors, gaba-
pentin and benzodiazepine use in the setting
of AUD warrants further examination. Pre-
scriber education and implementation of iden-
tification tools are needed to lessen patient
mortality and health-system cost associated
with AUD readmissions.
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