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Abstract

Background—Unhealthy alcohol use could impair recovery of older patients after medical or 

surgical hospitalizations. However, no prior research has evaluated whether older patients who 

screen positive for unhealthy alcohol use are at increased risk of readmissions or emergency 
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department (ED) visits within 30 days after discharge. This study examined the association 

between AUDIT-C alcohol screening results and 30-day readmissions or ED visits.

Methods—Veterans Affairs (VA) patients age 65 years or older, were eligible if they were 

hospitalized for a medical or surgical condition (2/1/2009–10/1/2011) and had an AUDIT-C score 

documented in their VA electronic medical record in the year before they were hospitalized. VA 

and Medicare data identified VA or non-VA index hospitalizations, readmissions, and ED visits. 

Primary analyses adjusted for demographics, comorbid conditions, and past-year health care 

utilization.

Results—Among 579,330 hospitalized patients, 13.7% were readmitted and 12.0% visited an ED 

within 30 days of discharge. In primary analyses, high-risk drinking (n = 7167) and nondrinking (n 

=357,086) were associated with increased probability of readmission (13.8%, 95% CI 13.0–

14.6%; and 14.2%, 95% CI 14.1–14.3%, respectively), relative to low-risk drinking (12.9%; 95% 

CI 12.7–13.0%). Only nondrinkers had increased risk for ED visits.

Conclusions—Alcohol screening results indicating high-risk drinking that were available in 

medical records were modestly associated with risk for 30-day readmissions and were not 

associated with risk for ED visits.
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1. Introduction

Efforts to improve the quality of hospital care often focus on readmissions within 30 days of 

hospital discharge because readmissions can reflect a poor outcome for patients and higher 

costs for the health care system (Jencks et al., 2009). Hospital readmissions are common 

among older adults and are an international hospital quality indicator (Blunt et al., 2015; 

Gerhardt et al., 2014; Jencks et al., 2009; Parker, 2005). In the U.S., the Centers for 

Medicare and Medicaid Services (CMS) recently implemented the hospital readmission 

reduction program (Centers for Medicare and Medicaid Services, 2014) and funded 

implementation of care coordination interventions (Brock et al., 2013; Voss et al., 2011), 

based on evidence that readmissions can be prevented with proper transitional support and 

discharge planning (Coleman et al., 2006; Leppin et al., 2014). Use of emergency 

departments (ED) could also indicate poor transitions following inpatient care (Baier et al., 

2013; Kocher et al., 2013), but has received less attention from policy makers and is not 

currently monitored as a hospital quality metric. However, previous literature has 

highlighted many complex patient-level characteristics that may contribute to risk for 

readmissions and ED visits, such as patient age, gender, or socioeconomic status 

(Amarasingham et al, 2010; Arbaje et al., 2008), which may not be modifiable 

characteristics within the control of hospitals.

Unhealthy alcohol use is a potentially modifiable health behavior that may be a risk factor 

for readmissions in the elderly. While several studies have examined the association 

between unhealthy alcohol use and readmissions (Kartha et al., 2007; Rubinsky et al., 2012; 
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Walley et al, 2012; Wei et al, 2015), no prior study has focused on older adults. Prior studies 

have also not utilized alcohol screening results documented in the electronic health record 

(EHR) as part of routine care, and have not examined the association between unhealthy 

alcohol use and ED visits in the 30 days after discharge. While unhealthy alcohol use is less 

common among older adults, nearly 9% drink at unhealthy levels based on self-reported 

consumption (Kirchner et al., 2007), although the exact prevalence is unknown. Older adults 

are particularly vulnerable to the adverse effects of alcohol (National Institute on Alcohol 

Abuse and Alcoholism, 2005), but are less likely than younger patients to have alcohol use 

assessed during clinical care (Burman et al, 2004; Duru et al., 2010).

Routine alcohol screening with the Alcohol Use Disorder Identification Test-Consumption 

(AUDIT-C) screening questionnaire was implemented in the U.S. Veterans Health 

Administration (VA) in 2004 (Bradley et al., 2006). The VA is the largest integrated health 

care system in the U.S. and provides care for over 5 million patients annually (Kizer and 

Dudley, 2009). VA patients generally have poorer health status and more comorbidities, 

including mental health conditions, than non-VA patients (Ajmera et al, 2011; Selim et al., 

2010). The VA has emerged as a leader in implementation of alcohol screening and other 

health systems are increasingly implementing alcohol screening as well (Jonas et al., 2012). 

Yet, it is currently unknown whether available alcohol screening results, collected as part of 

routine care during outpatient visits, could be useful for identifying hospitalized older adults 

at increased risk for hospital readmissions and ED visits within 30 days of hospital 

discharge.

The present study's objectives were to examine whether unhealthy alcohol use, according to 

AUDIT-C scores documented in the VA's EHR, was associated with (1) increased risk for 

readmissions or (2) increased risk for ED visits, in the 30 days following a hospitalization 

for a medical or surgical condition in a national sample of older VA patients. If unhealthy 

alcohol use was associated with increased 30-day hospital readmissions or ED visits, it 

could indicate an opportunity for clinicians and health systems to deliver targeted alcohol-

related interventions for hospitalized patients in an effort to reduce hospital readmissions or 

ED use.

2. Methods

2.1. Data sources and study sample

The VA's Corporate Data Warehouse (CDW) provided data for VA acute care 

hospitalizations, outpatient utilization, AUDIT-C scores, demographics, and date of birth 

and death. The VA Information Resource Center (VIReC) provided Medicare Inpatient, 

Outpatient, and Carrier standard analytic files for non-VA inpatient and outpatient 

utilization.

The study sample included all VA outpatients age 65 or older who were hospitalized for a 

medical or surgical condition at a VA or non-VA hospital (2/1/2009–12/31/2011) and had at 

least one AUDIT-C score available in their VA medical record (2/1/2008–12/31/2011). 

Study eligibility criteria were then applied to this sample based on 30-day readmission 

measures developed for CMS (Horwitz et al., 2013), with some modifications in order to 
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include only community-dwelling older adults discharged to the community. The study was 

restricted to patients discharged to the community because the mechanism by which 

unhealthy alcohol use was hypothesized to impact the risk of readmission or ED visits – 

decreased medication adherence and self-care, or falls due to drinking after discharge – was 

unlikely to impact institutionalized patients. Patients were included if they met the following 

criteria: (1) survived the hospital stay, (2) length of stay <30 days, (3) primary diagnosis not 

for a psychiatric condition, cancer, or physical rehabilitation, (4) admitted from the 

community, (5) not discharged to another facility, (6) not discharged against medical advice, 

(7) discharged before 10/1/2011 (to allow adequate follow-up), and 8) documented AUDIT-

C score 1–365 days prior to admission (Fig. 1). Hospitalizations were categorized as medical 

or surgical based on the Diagnosis Related Group (DRG) code; hospitalizations without a 

valid DRG were excluded. Finally, patients enrolled in Medicare managed care plans in the 

year before or 30 days after hospitalization were excluded because information on 

readmissions and comorbidities would be incomplete. The final study cohort included 

579,330 eligible patients (54% of total hospitalized patients; Fig. 1). For patients with 

multiple eligible hospitalizations, only the first stay was included. This study received 

human subjects approval, including waivers of informed consent and HIPAA authorization, 

from the University of Washington and VA Puget Sound Institutional Review Boards.

2.2. Outcomes

This study assessed two outcomes in the 30 days after discharge from the “index” (i.e., 

initial) hospitalization: (1) any hospital readmission and (2) any ED visit. Readmissions 

were defined as any unplanned hospital admission within 30 days of discharge. The 

algorithm for identifying eligible readmissions was adapted from the CMS hospital-wide all-

cause readmission measure (Supplementary material 11; Horwitz et al, 2013). Potentially 

planned procedures were identified based on DRG codes used in a previous study (Jencks et 

al., 2009) and were excluded unless an acute principal diagnosis was present (Horwitz et al., 

2013). ED visits were defined as any treat-and-release ED visit within 30 days of discharge 

(i.e., ED visits not resulting in re-hospitalization).

2.3. Alcohol risk group

Alcohol risk group was the independent variable of interest, based on each patient's most 

recent AUDIT-C score in the year before index hospitalization. The AUDIT-C is a brief 3-

item screening questionnaire that was validated against in-depth interviews for identifying 

past-year hazardous drinking and/or DSM-IV alcohol use disorders (AUD; Bradley et al, 

2003, 2007; Bush et al., 1998). The AUDIT-C is scored 0–12 points with scores of 0 

indicating no past-year alcohol use and increasing scores associated with increasing 

consumption and probability of AUD (Rubinsky et al., 2013). Patients were assigned to one 

of four AUDIT-C score categories: nondrinking (0 points), low-risk drinking (1–2 women, 

1–3 men), moderate-risk drinking (3–7 women, 4–7 men), and high-risk drinking (8–12). 

Categories were chosen to reflect gender-specific differences in positive screens for alcohol 

misuse (≥3 points for women, ≥4 for men; Bradley et al., 2003, 2007) and increased risk 

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
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associated with scores ≥8 points of hospitalizations for trauma (Williams et al, 2012) and 

gastrointestinal conditions (Au et al, 2007). Nondrinkers have been consistently shown to 

have poorer health outcomes relative to low-risk drinkers, including increased risk of trauma 

(Williams et al., 2012), gastrointestinal conditions (Au et al., 2007), post-operative 

complications (Bradley et al, 2011b), and mortality (Kinder et al., 2009).

2.4. Covariates

Patient demographic and clinical characteristics that have known associations with alcohol 

use and acute care utilization were selected as potential covariates. Demographic covariates 

included age at time of index hospitalization, gender, and race (white/nonwhite). Patients for 

whom race was unknown/missing were categorized as nonwhite, given that patients missing 

race/ethnicity in administrative data more often report nonwhite race (Kressin et al., 2003). 

Measures of prior health care utilization included the number of past-year hospitalizations, 

number of past-year ED visits, index length of stay, and an indicator for any past-year 

discharge against medical advice. Year of discharge was included as a covariate to account 

for potential time trends (2009–2011). Binary indicators of common health conditions from 

a previously validated comorbidity index (Gagne et al, 2011) were constructed for each 

patient from inpatient or outpatient diagnoses during the index stay and year prior (listed in 

Supplementary material 22). The overall comorbidity index score was also calculated to 

describe the level of comorbidity in the sample. Additional binary indicators for diagnoses 

of past-year tobacco use disorder and post-traumatic stress disorder (PTSD) were also used. 

Elapsed time from AUDIT-C screen to the initial hospitalization (0-3, 3-6, 6-12 months) was 

included to account for potential changes in alcohol use over time. VA copayment status due 

to disability or low income (copayment exempt vs. copayment required) was used as a proxy 

for socioeconomic status (SES) and lower health status (Kazis et al., 1998). VA patients are 

typically exempt from copayments (i.e., receive free VA care) if they have disabilities 

related to their military service (over 50% of disability is due to military service), or if their 

incomes are below a minimum threshold. Marital status (married, unmarried, unknown/

missing) was used as an indicator of social support.

2.5. Analyses

Analyses were conducted in the total sample and separately for patients with either a 

medical or surgical index stay, due to known differences in medical and surgical inpatients 

(Jencks et al, 2009; Rosen et al., 2014). Descriptive analyses summarized patient 

characteristics, comorbidities, and the most common conditions responsible for index 

hospitalizations and readmissions across alcohol risk groups. Three models were planned a 

priori. The primary multivariable logistic regression model adjusted for age, gender, race, 

tobacco use disorder, PTSD diagnosis, time from AUDIT-C screen to hospitalization, 

comorbid conditions, number of prior year hospitalizations (or ED visits), index length of 

stay, any prior year discharge against medical advice, and year of discharge. These 

covariates were selected a priori for the primary model because they represent types of 

clinical and demographic characteristics that are often included in 30-day readmission 

2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
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models (Kansagara et al., 2011) and are available in or could be readily generated from 

administrative data sources. Fixed effects for the VA facility where each patient was 

screened (n =130) were included to account for unobserved facility-level characteristics that 

may influence both patients' AUDIT-C scores and health care utilization. In secondary 

analyses, the primary multivariable logistic regression model was additionally adjusted for 

marital status and VA copayment exempt status, indicators of social support and SES, 

respectively. These covariates were not included in the primary analysis because they are 

thought to characterize the patient's post-discharge environment (Arbaje et al., 2008) and 

reflect social risk factors often omitted from analyses of 30-day readmissions (Calvillo-King 

et al., 2013). Finally, analyses that adjusted for age, gender, race, and year of discharge were 

conducted for comparison with primary and secondary analyses, and in order to account for 

basic demographic characteristics available to clinicians and thought to have clinical 

relevance. The method of recycled predictions was used to estimate the average adjusted 

probability of readmissions and ED visits, for each alcohol risk group (Kleinman and 

Norton, 2009). Post-estimation Wald tests evaluated differences in outcomes for alcohol risk 

groups relative to low-risk drinkers. Low-risk drinkers were selected a priori as the referent 

group rather than nondrinkers because nondrinkers are known to have poorer health 

outcomes, as above.

3. Results

Among 579,330 patients included in the study sample, most patients reported nondrinking 

(61.6%), based on AUDIT-C screening results, and smaller proportions reported low-risk 

drinking (27.1%), moderate-risk drinking (10.0%), or high-risk drinking (1.2%). Overall, the 

mean age was 77 (SD = 7.4) and most patients were white, male, married, and exempt from 

VA copayments. Table 1 shows descriptive analyses comparing patient demographic and 

clinical characteristics in the four alcohol risk groups. Additional clinical characteristics, 

including for medical or surgical subgroups, are outlined in Supplementary material 2–33.

In primary analyses for the total sample, high-risk drinkers had significantly increased risk 

for 30-day readmission (1%), relative to low-risk drinkers (p<0.05; Table 2). This 

association was attenuated from that in analyses adjusted only for demographics. However, 

for high-risk drinkers relative to low-risk drinkers, the difference was no longer significant 

after adjusting for indicators of social support (marital status) and SES (VA copay-exempt). 

Among patients whose index hospitalization was for a medical condition, high-risk drinking 

was associated with a significantly higher risk for readmissions (1%), relative to low-risk 

drinking patients (p <0.05). These associations were no longer significant for high-risk 

drinkers in secondary analyses. There were no significant differences in readmission rates 

for surgical patients with high-risk drinking relative to low-risk drinking. In addition, high-

risk drinkers did not have significantly higher rates of ED visits relative to low-risk drinkers 

in primary or secondary analyses, in the total sample or the subset of patients hospitalized 

for medical or surgical conditions (Table 3).

3Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
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Similar to high-risk drinking patients, nondrinkers in the total sample had significantly 

increased risk for readmission (1%), relative to low-risk drinking patients (p<0.001). Among 

patients hospitalized for a medical condition, nondrinkers also had significantly higher risk 

for readmission (1%), relative to low-risk drinking patients (p<0.001; Table 2). Among 

patients hospitalized for a surgical condition, nondrinkers had higher readmission rates 

relative to low-risk drinkers in all analytic models. Nondrinkers had significantly greater risk 

for 30-day ED visits (1%), relative to low-risk drinkers, in primary analyses for the total 

sample (p<0.001; Table 3). Among patients hospitalized for surgical conditions, only 

nondrinkers had significantly higher rates of 30-day ED visits compared to low-risk drinkers 

in primary analyses (1%; p<0.001).

Reasons for index hospitalization and readmission differed markedly by alcohol risk group 

and by whether the index hospitalization was for a medical or surgical condition 

(Supplementary material 4–94). Overall, the most common reason for index hospitalizations 

was pneumonia, followed by coronary atherosclerosis and cardiac dysrhythmias 

(Supplementary material 45). The most common reason for both the index hospitalization 

and readmission among high-risk drinkers was alcohol-related disorders, followed by 

chronic obstructive pulmonary disease (COPD), while among all other groups the most 

common condition at readmission was CHF (Supplementary material 4 and 76).

4. Discussion

This study is the first to evaluate the association of unhealthy alcohol use and 30-day 

hospital readmissions or ED visits in older adults. In this large sample of older adults 

hospitalized for a medical or surgical condition, patients with routine alcohol screening 

results indicating high-risk drinking had approximately 1% greater risk of readmissions 

relative to low-risk drinkers, and this was not explained by demographics, comorbidities, or 

prior health care utilization. The increased risk of readmission associated with unhealthy 

alcohol use was restricted to the subgroup of patients admitted initially for a medical 

condition. However, in secondary analyses additionally adjusted for indicators of SES and 

social support, there was no longer a significant association. This suggests that the increased 

risk for readmissions among those with high-risk drinking may reflect differences in SES 

and social support, rather than the acute adverse consequences of high-risk drinking.

Few studies have examined the association between unhealthy alcohol use and readmissions 

(Kartha et al., 2007; Rubinsky et al., 2012; Walley et al., 2012; Wei et al., 2014). One study 

examined diagnoses for AUD during index hospitalization as a risk factor for 30-day 

readmissions, but found a significant association with increased readmissions only among 

patients with comorbid AUD and substance use disorders (Walley et al, 2012). A hospital 

quality improvement implementation study reported that inpatients with alcohol-related 

diagnoses had higher rates of 30-day readmissions than those without (Wei et al., 2014). 

4Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
5Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
6Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
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However, alcohol-related diagnoses under-identify in patients with AUD (Smothers et al, 

2004) and as a result, may not adequately characterize alcohol use in inpatients. Two studies 

examined alcohol use based on the AUDIT-C (Rubinsky et al, 2012) or 10-item AUDIT 

(Kartha et al, 2007) and risk for readmissions. The first found no significant association 

between screening scores and readmissions among surgical inpatients (Rubinsky et al., 

2012), while the second found no association among general medical inpatients (Kartha et 

al, 2007). However, neither focused on older adults, assessed 30-day ED visits, or utilized 

screening results documented in routine care.

This study extends the literature by examining unhealthy alcohol use, as measured by 

routine outpatient screening, as a potentially modifiable risk factor for 30-day readmissions 

and ED visits among a large sample of older VA patients. In the present study, almost two-

thirds of patients with high-risk drinking had a past-year diagnosis of AUD. In addition, 

10% of high-risk drinking patients who were readmitted were hospitalized for alcohol-

related conditions during the readmission stay. However, patients with high-risk drinking 

were a small proportion of hospitalized patients (1%) and in analyses that adjusted for 

indicators of SES and social support, high-risk drinking was no longer associated with 

readmission risk. Nevertheless, health systems may be interested in intervening and 

delivering post-discharge interventions to high-risk drinking patients who may be more 

likely to return for reasons due to alcohol use. Patients with AUD could be offered evidence-

based alcohol interventions (Bradley and Kivlahan, 2014; Jonas et al., 2014). However, 

because the elevated risk for readmissions among high-risk drinking patients could be 

explained by other factors (marital status, lower SES), interventions may need to focus on 

factors other than alcohol use (e.g., in home support and care coordination).

The lack of a significant association between high-risk drinking and readmissions for 

surgical patients is consistent with one prior study (Rubinsky et al., 2012). Differences in the 

patient characteristics between medical and surgical inpatients, as well as conditions treated, 

could explain why associations between high-risk drinking and readmissions were observed 

only among medical inpatients. Surgical inpatients in our sample and elsewhere were 

generally younger, had fewer comorbid conditions (including AUD and other mental health 

conditions; Rosen et al., 2014), and lower readmission rates than medical inpatients (Jencks 

et al., 2009; Rosen et al., 2014). In the present study, the most common reasons for 

readmissions among surgical inpatients were complications of care. However, reasons for 

readmissions among medical inpatients were varied and included conditions that may be 

more influenced by post-discharge health behaviors (CHF, COPD). Unhealthy alcohol use is 

associated with poorer adherence to medications (Braithwaite et al., 2005; Bryson et al., 

2008) and poorer self-care (Thomas et al., 2012), and may play a greater role in influencing 

readmission risk for medical inpatients.

As expected based on previous research, patients reporting no alcohol use in the past year 

were at increased risk for 30-day readmissions and ED visits compared to patients with low-

risk drinking. Prior studies have shown patients who report no alcohol use have lower health 

status (Green and Polen, 2001) and greater all-cause mortality (Bridevaux et al., 2004; 

Kinder et al., 2009) than current drinkers. Nondrinking based on alcohol screening scores 

may serve as a marker for poorer health status and greater health care need. Patients who 
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report current nondrinking may have reduced drinking due to prior problems due to drinking 

or may abstain from alcohol due to health conditions (Green and Polen, 2001; Stranges et 

al., 2006). In the present study, analyses adjusted for comorbidities and prior utilization, it is 

likely that residual confounding influenced findings regarding nondrinkers. Nevertheless, 

patient-reported nondrinking was common among older adults in this study (62%). Given 

that this group of patients was the largest subgroup of older adults, and that routine alcohol 

screening conducted prior to admission identified their heightened risk for 30-day 

readmission, health care providers may want to be aware of nondrinkers' vulnerability for 

poor outcomes following hospital discharge. Select patients might benefit from additional 

post-discharge support.

This study has several limitations. First, although analyses included numerous covariates 

typical of readmission studies, these measures are unlikely to capture all differences 

correlated with both alcohol use and study outcomes, such as mental health conditions. 

Second, routinely administered AUDIT-C screens may under-identify patients with 

unhealthy alcohol use. Approximately 61% of VA patients who screened positive for 

alcohol misuse on a confidential, mailed survey were not identified during a recent 

outpatient visit (Bradley et al., 2011a). Therefore, some patients categorized as nondrinkers 

or low-risk drinkers may have been misclassified and differences in outcomes for alcohol 

risk groups relative to low-risk drinkers may be attenuated. Third, patients were excluded 

from the study sample if they did not have an AUDIT-C score in the year prior to 

hospitalization. Relative to the study sample, VA patients missing AUDIT-C scores had a 

lower prevalence of some conditions, such as chronic pulmonary disease, psychosis, AUD, 

and tobacco use disorders (Supplementary material 107), consistent with previous studies of 

VA care (Liu et al., 2011; Petersen et al., 2010). Thus, AUDIT-C scores do not appear to be 

missing at random and we do not know whether similar associations would be observed 

between alcohol risk groups and study outcomes had AUDIT-C scores been available for 

excluded patients. Study findings may be most generalizable to populations with greater 

burden of comorbidity. Given that women made up only a small minority of the study 

sample (2%), results may not be generalizable to women. Future research is needed to 

understand the association between alcohol screening results and risk for post-discharge 

readmissions or ED visits among women.

The present study suggests that hospitalized patients who are nondrinkers and those who 

screen positive for high-risk drinking prior to hospitalization are at greater risk for 30-day 

readmissions relative to those with low-risk drinking, after adjusting for demographic 

characteristics, comorbidities, and prior utilization. However, the modest association 

between high-risk drinking and increased risk of readmissions was restricted to medical 

patients and appeared to reflect lower social support and SES among those patients. These 

results suggest that indicators social risk such as marital status and socioeconomic status – 

when available in health system data – may be of greater utility than alcohol screening 

results for identifying patients in need of post-discharge support following hospital 

7Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2015.11.008.
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discharge. Both patients with high-risk drinking and nondrinkers might benefit from such 

support.

Supplementary Material
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Highlights

• Evaluated the association of unhealthy drinking with 30-day readmissions.

• Unhealthy drinking identified through routine outpatient alcohol screening.

• High-risk drinking associated with 1% greater absolute risk for 30-day 

readmissions.

• Other social risk factors appeared to account for this elevated risk.
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Fig. 1. 
Study flow diagram and eligibility criteria.aThe first eligible index stay is used for patients 

with multiple potentially eligible index stays.

Chavez et al. Page 15

Drug Alcohol Depend. Author manuscript; available in PMC 2017 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chavez et al. Page 16

T
ab

le
 1

D
em

og
ra

ph
ic

 a
nd

 c
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 s

tu
dy

 s
am

pl
e,

 b
y 

al
co

ho
l r

is
k 

gr
ou

p.

N
on

dr
in

ke
r 

n=
35

7,
08

6
L

ow
-r

is
k 

dr
in

ki
ng

 n
=1

56
,9

28
M

od
er

at
e-

ri
sk

 d
ri

nk
in

g 
n 

= 
58

,1
49

H
ig

h-
ri

sk
 d

ri
nk

in
g 

n=
71

67
T

ot
al

 n
=5

79
,3

30

A
ge

, m
ea

n 
(S

D
)

77
.4

 (
7.

4)
76

.6
 (

7.
3)

76
.6

 (
7.

3)
71

.1
 (

6.
0)

77
.0

 (
7.

4)

M
al

e,
 n

 (
%

)
35

0,
17

1(
98

.1
%

)
15

4,
90

3(
98

.7
%

)
57

,3
24

(9
8.

6%
)

71
49

(9
9.

7%
)

56
9,

54
7(

98
.3

%
)

R
ac

e,
 n

 (
%

)

 
W

hi
te

30
0,

74
3(

84
.2

%
)

13
9,

49
9(

88
.9

%
)

53
,6

28
(9

2.
2%

)
60

11
(8

3.
9%

)
49

9,
88

1(
86

.3
%

)

 
N

on
w

hi
te

56
,3

43
(1

5.
8%

)
17

,4
29

(1
1.

1%
)

45
21

(7
.8

%
)

11
56

(1
6.

1%
)

79
,4

49
(1

3.
7%

)

M
ar

ita
l s

ta
tu

s,
 n

 (
%

)

 
U

nm
ar

ri
ed

12
2,

55
7(

34
.3

%
)

50
,3

26
(3

2.
1%

)
19

,2
59

(3
3.

1%
)

39
44

(5
5.

0%
)

19
6,

08
6(

33
.8

%
)

 
M

ar
ri

ed
23

3,
30

1(
65

.3
%

)
10

6,
08

4(
67

.6
%

)
38

,6
42

(6
6.

5%
)

32
02

(4
4.

7%
)

38
1,

22
9(

65
.8

%
)

 
M

is
si

ng
/u

nk
no

w
n

12
28

(0
.3

%
)

51
8(

0.
3%

)
24

8(
0.

4%
)

21
(0

.3
%

)
20

15
(0

.3
%

)

C
op

ay
 e

xe
m

pt
 s

ta
tu

s,
 n

 (
%

)

 
C

op
ay

 r
eq

ui
re

d
99

,6
57

(2
7.

9%
)

62
,0

95
(3

9.
6%

)
25

,0
87

(4
3.

1%
)

16
79

(2
3.

4%
)

18
8,

51
8(

32
.5

%
)

 
C

op
ay

 e
xe

m
pt

25
5,

17
4(

71
.5

%
)

93
,8

83
(5

9.
8%

)
32

,7
28

(5
6.

3%
)

54
44

(7
6.

0%
)

38
7,

22
9(

66
.8

%
)

 
M

is
si

ng
/u

nk
no

w
n

22
55

(0
.6

%
)

95
0(

0.
6%

)
33

4(
0.

6%
)

44
(0

.6
%

)
35

83
(0

.6
%

)

T
ob

ac
co

, n
 (

%
)

47
,2

92
(1

3.
2%

)
22

,6
20

(1
4.

4%
)

10
,8

88
(1

8.
7%

)
32

18
(4

4.
9%

)
84

,0
18

(1
4.

5%
)

PT
SD

, n
 (

%
)

19
,8

42
(5

.6
%

)
70

53
(4

.5
%

)
22

07
(3

.8
%

)
68

1(
9.

5%
)

29
,7

83
(5

.1
%

)

A
U

D
, n

 (
%

)
10

,2
45

(2
.9

%
)

74
22

(4
.7

%
)

93
14

(1
6.

0%
)

44
12

(6
1.

6%
)

31
,3

93
(5

.4
%

)

C
om

or
bi

di
ty

 in
de

x,
 m

ea
n 

(S
D

)a
3.

7 
(3

.0
)

3.
2 

(2
.9

)
3.

1 
(2

.8
)

3.
3 

(2
.7

)
3.

5 
(2

.9
)

Pa
st

-y
r 

ho
sp

ita
liz

at
io

ns
, m

ea
n 

(S
D

)
0.

5 
(1

.0
)

0.
3 

(0
.8

)
0.

3 
(0

.8
)

0.
5 

(1
.1

)
0.

4 
(0

.9
)

Pa
st

-y
r 

E
D

 v
is

its
, m

ea
n 

(S
D

)
1.

2 
(2

.0
)

0.
8 

(1
.6

)
0.

8 
(1

.5
)

1.
3 

(2
.4

)
1.

0 
(1

.9
)

In
de

x 
le

ng
th

 o
f 

St
ay

, m
ea

n 
(S

D
)

4.
0 

(3
.6

)
3.

7 
(3

.3
)

3.
7 

(3
.4

)
4.

4 
(4

.1
)

3.
9 

(3
.5

)

A
ny

 A
M

A
, n

 (
%

)
21

45
(0

.6
%

)
75

5(
0.

5%
)

30
1(

0.
5%

)
15

0(
2.

1%
)

33
51

(0
.6

%
)

N
ot

e:
 D

if
fe

re
nc

es
 a

cr
os

s 
th

e 
fo

ur
 A

U
D

IT
-C

 g
ro

up
s 

w
er

e 
st

at
is

tic
al

ly
 s

ig
ni

fi
ca

nt
 f

or
 a

ll 
ch

ar
ac

te
ri

st
ic

s 
in

 th
is

 ta
bl

e 
(p

<
 0

.0
01

),
 b

as
ed

 o
n 

C
hi

-s
qu

ar
e 

te
st

s 
fo

r 
ca

te
go

ri
ca

l v
ar

ia
bl

es
 a

nd
 a

na
ly

si
s 

of
 v

ar
ia

nc
e 

fo
r 

co
nt

in
uo

us
 v

ar
ia

bl
es

.

a Pr
ev

al
en

ce
 o

f 
sp

ec
if

ic
 c

om
or

bi
d 

co
nd

iti
on

s 
in

cl
ud

ed
 in

 p
ri

m
ar

y 
an

al
ys

es
 a

va
ila

bl
e 

in
 A

pp
en

di
x 

2.

Drug Alcohol Depend. Author manuscript; available in PMC 2017 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chavez et al. Page 17

Table 2

Probability of post-discharge 30-day hospital readmissions, across AUDIT-C Risk Groups.

Nondrinking Low-risk drinking Moderate-risk drinking High-risk drinking

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

N = 357,086 N= 156,928 N = 58,149 N=7167

Total 30-day hospital readmissions

 Unadjusted 14.7 (14.6–14.9%)*** 12.1 (11.9–12.2%) 12.0 (11.7–12.3%) 14.5 (13.7–15.3%)***

 Adjusted for demographicsa 14.6 (14.5–14.7%)*** 12.2 (12.0–12.3%) 12.2 (11.9–12.5%) 15.4 (14.5–16.3%)***

 Primary modelb 14.2 (14.1–14.3%)*** 12.9 (12.7–13.0%) 12.9 (12.6–13.1%) 13.8 (13.0–14.6%)*

 Secondary modelc 14.2 (14.0–14.3%)*** 12.9 (12.8–13.1%) 13.0 (12.8–13.3%) 13.7 (12.9–14.5%)

N= 267,746 N= 105,023 N = 37,981 N=5300

30-day readmissions after index hospitalization for a medical condition

 Unadjusted 16.0 (15.8–16.1%)*** 13.6 (13.4–13.8%) 13.7 (13.4–14.1%) 16.2 (15.2–17.2%)***

 Adjusted for demographicsa 15.9(15.8–16.0%)*** 13.6 (13.4–13.9%) 13.8 (13.5–14.2%) 16.8 (15.8–17.8%)***

 Primary modelb 15.6 (15.5–15.7%)*** 14.3 (14.0–14.5%) 14.4 (14.0–14.7%) 15.3 (14.4–16.3%)*

 Secondary modelc 15.5 (15.4–15.7%)*** 14.3 (14.1–14.6%) 14.6 (14.2–14.9%) 15.3 (14.3–16.3%)

N= 89,340 N = 51,905 N = 20,168 N= 1867

30-day readmissions after index hospitalization for a surgical condition

 Unadjusted 11.1 (10.9–11.3%)*** 9.0 (8.7–9.2%) 8.8 (8.4–9.2%) 9.6 (8.3–11.0%)

 Adjusted for demographicsa 10.9(10.7–11.2%)*** 9.1 (8.8–9.3%) 8.9 (8.5–9.3%) 10.4 (9.0–11.9%)

 Primary modelb 10.5 (10.3–10.7%)*** 9.6 (9.3–9.9%) 9.6 (9.2–10.1%) 9.6 (8.3–11.0%)

 Secondary modelc 10.4 (10.2–10.6%)*** 9.7 (9.4–9.9%) 9.7 (9.3–10.2%) 9.6 (8.2–10.9%)

a
Adjusted for age, gender, race, year of discharge.

b
Adjusted for age, gender, race, year of discharge, past-year tobacco diagnosis, past-year PTSD diagnosis, comorbid condition indicators, days 

from AUDIT-C screen to index stay, index length of stay, number of past-year hospitalizations, any past-year discharge AMA.

c
Adjusted for age, gender, race, year of discharge, past-year tobacco diagnosis, past-year PTSD diagnosis, comorbid condition indicators, days 

from AUDIT-C screen to index stay, index length of stay, number of past-year hospitalizations, any past-year discharge AMA, VA copay exempt 
status, marital status.

***
p<0.001.

**
p<0.01.

*
p<0.05 compared low-risk drinking (referent group).
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Table 3

Probability of post-discharge 30-day treat and release ED visits, across AUDIT-C Risk Groups.

Nondrinking Low-risk drinking Moderate-risk drinking High-risk drinking

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

N=357,086 N= 156,928 N = 58,149 N=7167

30-day ED treat and release visits

 Unadjusted 12.9 (12.8–13.0%)*** 10.7 (10.5–10.8%) 10.4 (10.1–10.6%)* 12.7 (11.9–13.5%)***

 Adjusted for demographicsa 12.8(12.7–12.9%)*** 10.9 (10.7–11.0%) 10.5 (10.3–10.8%)* 12.5 (11.8–13.3%)***

 Primary modelb 12.4 (12.3–12.5%)*** 11.4 (11.3–11.6%) 11.2 (10.9–11.4%) 11.1 (10.4–11.8%)

 Secondary modelc 12.3 (12.2–12.5%)*** 11.5 (11.4–11.7%) 11.4 (11.1–11.6%) 11.1 (10.4–11.8%)

N= 267,746 N= 105,023 N = 37,981 N = 5300

30-day ED visits after index hospitalization for a medical condition

 Unadjusted 13.2 (13.1–13.4%)*** 11.1 (10.9–11.3%) 10.9 (10.6–11.2%) 13.8 (12.8–14.7%)***

 Adjusted for demographicsa 13.2 (13.0–13.3%)*** 11.2 (11.0–11.4%) 11.0 (10.7–11.3%) 13.3 (12.4–14.2%)***

 Primary modelb 12.9 (12.7–13.0%)*** 11.8 (11.6–12.0%) 11.7 (11.3–12.0%) 11.9 (11.1–12.8%)

 Secondary modelc 12.8 (12.7–12.9%)*** 11.9 (11.7–12.1%) 11.8 (11.5–12.2%) 11.9 (11.0–12.7%)

N= 89,340 N = 51,905 N = 20,168 N= 1867

30-day ED visits after index hospitalization for a surgical condition

 Unadjusted 11.7 (11.5–12.0%)*** 9.9 (9.7–10.2%) 9.4 (9.0–9.8%)* 9.7 (8.4–11.1%)

 Adjusted for demographicsa 11.6(11.4–11.9%)*** 10.0 (9.8–10.3%) 9.5 (9.1–9.9%)* 9.8 (8.5–11.2%)

 Primary modelb 11.3 (11.1–11.5%)*** 10.5 (10.2–10.7%) 10.1 (9.6–10.5%) 9.0 (7.7–10.3%)*

 Secondary modelc 11.2 (11.0–11.4%)*** 10.5 (10.3–10.8%) 10.2 (9.7–10.6%) 9.0 (7.7–10.2%)*

a
Adjusted for age, gender, race, year of discharge.

b
Adjusted for age, gender, race, year of discharge, past-year tobacco diagnosis, past-year PTSD diagnosis, comorbid condition indicators, days 

from AUDIT-C screen to index stay, index length of stay, number of past-year ED visits, any past-year discharge AMA.

c
Adjusted for age, gender, race, year of discharge, past-year tobacco diagnosis, past-year PTSD diagnosis, comorbid condition indicators, days 

from AUDIT-C screen to index stay, index length of stay, number of past-year ED visits, any past-year discharge AMA, VA copay exempt status, 
marital status.

***
p< 0.001.

**
p<0.01.

*
p<0.05 compared to low-risk drinkers (referent group).
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