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Abstract
Background Approximately one-quarter of emergency department (ED) visits for alcohol withdrawal result in unscheduled 
1-week ED return visits, but it is unclear what patient and clinical factors may impact this outcome
Methods From January 1, 2015, to December 31, 2018, at three urban EDs in Vancouver, Canada, we studied patients who 
were discharged with a primary or secondary diagnosis of alcohol withdrawal. We performed a structured chart review 
to ascertain patient characteristics, ED treatments, and the outcome of an ED return within 1 week of discharge. We used 
univariable and multivariable Bayesian binomial regression to identify characteristics associated with being in the upper 
quartile of 1-week ED revisits.
Results We collected 935 ED visits among 593 unique patients. Median age was 45 years (interquartile range 34 to 55 years) 
and 71% were male. The risk of a 1-week ED revisit was 15.0% (IQR 12.3; 19.5%). After adjustment, factors independently 
associated with a high risk for return included any prior ED visit within 30 days, no fixed address, initial blood alcohol 
level > 45 mmol/L, and initial Clinical Institute Withdrawal Assessment—alcohol revised score > 23. These factors explained 
41% of the overall variance in revisits.
Conclusion Among discharged ED patients with alcohol withdrawal, we describe high-risk patient characteristics associated 
with 1-week ED revisits, and these findings may assist clinicians to facilitate appropriate discharge planning with access to 
integrated follow-up support.

Keywords Alcohol use disorder · Alcohol withdrawal

Résumé
Contexte Environ un quart des visites aux urgences pour sevrage alcoolique se traduit par un retour non programmé aux 
urgences pendant une semaine, mais les facteurs cliniques et relatifs aux patients qui peuvent avoir une incidence sur ce 
résultat ne sont pas clairs.
Méthodes Du 1er janvier 2015 au 31 décembre 2018, dans trois urgences urbaines de Vancouver, au Canada, nous avons 
étudié les patients qui sont sortis avec un diagnostic primaire ou secondaire de sevrage alcoolique. Nous avons procédé 
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à une analyse structurée des dossiers afin de déterminer les caractéristiques des patients, les traitements aux urgences et 
l'issue d'un retour aux urgences dans la semaine suivant la sortie. Nous avons utilisé une régression binomiale bayésienne 
univariable et multivariable pour identifier les caractéristiques associées au fait d'être dans le quartile supérieur des visites 
aux urgences à une semaine.
Résultats Nous avons recueilli 935 visites aux urgences parmi 593 patients uniques. L'âge médian était de 45 ans (intervalle 
interquartile de 34 à 55 ans) et 71 % étaient des hommes. Le risque d'une nouvelle visite aux urgences à une semaine était 
de 15,0% (IQR 12,3 ; 19,5%). Après ajustement, les facteurs indépendamment associés à un risque élevé de retour compre-
naient toute visite antérieure à l’urgence dans les 30 jours, aucune adresse fixe, le taux d’alcoolémie initial > 45 mmol/L, 
et l’évaluation initiale du sevrage de l’Institut clinique – cote d’alcoolémie révisée > 23. Ces facteurs expliquaient 41 % de 
la variance globale des visites.
Conclusions Parmi les patients sortants des urgences en sevrage alcoolique, nous décrivons les caractéristiques des patients 
à haut risque associés à la réadmission aux urgences après une semaine de sevrage alcoolique. Ces résultats peuvent aider 
les cliniciens à planifier de manière appropriée la sortie de l'hôpital et à accéder à un suivi intégré.

Mots clés Troubles liés à l’utilisation d’alcool · Sevrage de l'alcool

Clinician’s  capsule 

What is known about the topic?
ED patients with alcohol withdrawal have a high 
return rate but factors influencing this are not known

What did this study ask?
What are the factors associated with high risk of 
1-week ED revisit?

What did this study find?
Patients with recent ED visits, no fixed address, 
severe withdrawal, or a high blood alcohol concentra-
tion are at higher risk

Why does this study matter to clinicians?
Physicians can estimate return visits based on simple 
characteristics

Introduction

Alcohol use disorder is common, with over 77,000 Canadian 
alcohol-related hospital admissions in 2016 [1]. From 2003 
to 2016, the number of alcohol-related emergency depart-
ment (ED) visits in Ontario increased fourfold relative to the 
total number of ED visits [2]. Abrupt decrease or cessation 
of alcohol use often causes withdrawal symptoms ranging 
from anxiety and insomnia to delirium tremens, seizures, 
and death [3, 4]. Most ED-based studies have described 
treatment of patients with severe withdrawal [5–9]. How-
ever, most ED patients are not critically ill and are dis-
charged home [10].

Unfortunately, up to one-quarter of ED visits for alco-
hol withdrawal result in an unscheduled 1-week ED revisit, 
[10] far higher than the 2–3% reported for the general ED 

population. [11, 12] Short-term ED revisits may be a marker 
of unmet patient needs, suboptimal ED or community care, 
or clinical deterioration, and are a marker of increased mor-
tality [13]. In addition, ED revisits ensure further strain on 
the system; as such, it is critical to attempt to address all 
patient issues at the index ED visit. Prior research has used 
administrative databases to identify older age, lack of fam-
ily or social supports, painful conditions, or chronic disease 
[14–21] as predictors of short-term revisits.

While patients with substance use are known to frequently 
attend EDs, their risk factors for short-term revisits are 
unclear. When managing a patient with alcohol withdrawal 
who is at high risk of short-term ED return, an emergency 
physicians (EP) might choose different management—
including consultation and follow-up strategies—than for a 
patient at low risk. We identified demographic and clinical 
factors associated with 1-week ED revisits for patients with 
alcohol withdrawal who are discharged from the ED. The 
impetus for return visits is multifactorial and may depend on 
elements beyond ED control, [11–21] and we recognized we 
would only be able to identify some of the factors.

Methods

Setting and study type

This is a secondary analysis of a prior study investigating 
benzodiazepines in patients with alcohol withdrawal at three 
university affiliated EDs in Vancouver [10]. St Paul’s Hos-
pital is an urban site with 90,000 annual ED visits; Lions 
Gate hospital is a suburban community ED with 60,000 
visits, and  Mount St Joseph's hospital is a community ED 
with 35,000 visits. Emergency physicians have discretion 
over testing, treatment, and admitting decisions. Nurses use 
the Clinical Instrument Withdrawal Assessment—alcohol 
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revised (CIWA—AR, abbreviated CIWA; [22]) at hourly 
intervals to grade and manage withdrawal severity, and 
patients are typically discharged home if they achieve a 
score of ten within 6 to 8 h, although such patients cannot be 
directly discharged to a detoxification facility. The University 
of British Columbia and Providence Healthcare research eth-
ics boards approved.

Patient selection: We have previously described patient 
selection and medical record review methods, [10] includ-
ing STROBE criteria [23]. In brief, we used the Vancouver 
Coastal Health regional database to identify all ED patients 
at the study sites from January 1, 2015, to December 31, 
2018, with a primary or secondary diagnosis of alcohol 
withdrawal. (ICD 9 291.8) We excluded cases with an acute 
concurrent medical, traumatic, or psychiatric condition since 
management is generally determined by the primary condi-
tion; those admitted at the index visit; and out-of-province 
patients since no follow-up was possible.
Data collection

All sites electronically record demographics, ED investiga-
tions and results, and ED and hospital discharge summaries. 
We used a random number generator to select half of all 
charts for review. We extracted demographics, initial vital 
signs, laboratory and imaging investigations and results, 
admission status, and 1-week return visits from hospital 
databases. Using Kaji criteria, [24] three medical students 
and a medical resident reviewed charts to identify ED-
administered medications, seizures, CIWA scores, concur-
rent illnesses, and all discharge medications. (See appendix). 
We estimated quality of chart review by calculating inter-
rater agreement for “prior seizure”.

Outcomes

The pre-specified primary outcome was an all-cause return 
to any of the three sites within 1 week of the index ED visit.

Analysis

We reported discrete variables as percentages and con-
tinuous variables as medians with interquartile ranges 
(IQR). To estimate 1-week return risk, we constructed 
hierarchical Bayesian binomial regression models for the 
entire population. The unit of analysis was the unique 
patient, determined by the unique provincial healthcare 
number. To account for repeat visits by the same patient 
and potential clustering effects of each hospital, we clus-
tered by individual patient and hospital site. We gener-
ated estimates of baseline risk of returning from a model 
with no predictors.

We selected the following variables for analysis: age and 
sex, prior ED visit within 30 days [20, 21], illness sever-
ity (measured by seizure presentation, initial vital signs 
and CIWA score, and laboratory testing), and provision of 
medications upon discharge, [16] since those might prevent 
revisit. We first explored the association of binary (prior ED 
visit, no fixed address, seizure presentation, discharge medi-
cation provided) and continuous (vital signs, CIWA score, 
and laboratory testing) variables with the primary outcome. 
To assess association of individual predictors, we first added 
age and an interaction between age and sex to the baseline 
model, and then added other predictors to allow exploration 
of potential associations of each predictor independent of 
age or sex. For continuous predictors, we used spline func-
tions to model a non-linear relationship with the outcome. 
To avoid inflation of the apparent effector of a predictor due 
to multiple visits by the same patient, we modeled mixed 
effects clustered by the individual patient [25]. We generated 
absolute risk estimates from posterior distributions, holding 
age and sex constant, which are displayed visually across the 
range of continuous measures or are reported as the median 
and interquartile range (IQR) for categorical predictors, rep-
resenting the most probable risk estimate for 50% of the 
population.

We examined individual marginal effects and selected 
high-risk predictors for inclusion into a multivariable model, 
allowing for the independent marginal effects of the predic-
tors to be estimated. We a priori considered predictors to 
be “high-risk” if they estimated an ED revisit likelihood 
within the top quartile. Although our choice is arbitrary, this 
threshold represents a risk greater than 75% of the baseline 
population. We generated adjusted absolute risk estimates, 
holding the other predictors constant, and estimated the 
proportion of explained variation in new data using all the 
strong predictors with a Bayesian R2. For two predictors 
with an expected large amount of missing data (for example, 
CIWA and blood alcohol level), we conducted a separate 
analysis contrasting the risk among patients with complete 
data present to those with data missing. In this analysis, 
similar risk would suggest that the variables were missing 
at random with respect to the outcome.

We completed analysis using R ‘brms’ packages with 
Stan for Bayesian modeling. We used prior predictive simu-
lation to select priors and held them constant for all models. 
For the intercept and each coefficient, we used a normal (0, 
1) prior; for the standard deviation, we used a Cauchy (0, 1) 
prior; for splines, we used a student T (3, 0, 10) prior; and for 
the correlation between mixed effects, we used an LKJ [2] 
prior. These are all minimally informative and conservative 
priors that allow data to inform the estimates.
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Results

During the study period, 2,446 visits received a diagnosis 
of alcohol withdrawal, and we collected data on 1,223. We 
excluded 90 patients, (Fig. 1; 58 patients attended the week 
prior; 13 were out-of-province; 19 had an acute concurrent 
illness and the overall agreement for the 19 latter patients 
with an acute concurrent illness was 80.6%) leaving 1,133 
encounters for analysis. For chart review quality, inter-rater 
agreement for “prior seizure” was 0.85. (95% CI 0.79; 0.90).

Of the 1,133 index ED visits, 197 were admitted to hos-
pital and we analyzed the 935 (593 unique patients) who 
were discharged home. Median age was 34 (IQR 34; 55), 
71.2% male, 15.9% had no fixed address, 40.5% arrived by 
ambulance, 18.7% had an ED visit in the preceding 30 days, 
median initial CIWA score was 16 (IQR 12; 22), and 46.2% 
were provided with a benzodiazepine to-go. (Table  1) 
Among the 593 unique patients, 89 (15.0%, IQR 12.3; 
19.5%) had at least one return visit within 1 week. This risk 
varied between individuals (standard deviation for difference 
in odds 3.9 [IQR 3.3; 4.5]) and site (standard deviation for 
difference in odds 1.8 [IQR 1.4; 2.8]).

In the unadjusted analysis, among categorical predic-
tors, prior ED presentation within 30 days (28.0%) and 
no fixed address (24.0%) were associated with an upper-
quartile ED revisit risk; seizure, ambulance arrival, or 

discharge medications were not associated with increased 
risk. (Table 2) For continuous predictors, age, sex, and initial 
vital signs were not associated with higher risk. Otherwise, 
initial blood alcohol level and CIWA score were associated 
with higher risk. (Supplementary File 2).

After adjustment, the strongest categorical predictors of 
revisit were prior ED visit (risk 24.4%, IQR 15.3; 38.6) and 
no fixed address (risk 22.1%, IQR 12.5; 35.6%). (Table 2) 
For continuous variables, initial alcohol levels > 45 mmol/L 
and CIWA scores > 23 were associated with a higher risk. 
(Appendix 2) Patients with no CIWA score or no blood alco-
hol level measured had similar risk for ED revisits (median 
difference − 0.19 IQR − 1.8 to 0.78 for CIWA and 0.58% 
IQR − 0.27 to 2.4 for alcohol).

2446 consecutive ED patients discharge diagnosis alcohol withdrawal

13 patients from out-of-region

58 visits within 1 week of index visit

19 patients with acute underlying medical issue 

4 acutely suicidal

3 worsening dementia

2 pneumonia 

2 colitis

1 new metastatic cancer

1 rapid atrial �ibrillation

1 new liver failure

1 hyponatremia

1 acute kidney injury

1 alcoholic ketoacidosis

1 fractured humerus

1 subdural hematoma

1133 patients with alcohol withdrawal and no other condition (690 

unique patients. 

1223 patients randomly selected for review

Fig. 1  Study flow diagram

Table 1  Baseline variables (n = 935)

ED emergency department, IQR interquartile range, CIWA Clinical 
Institute Withdrawal Assessment for Alcohol
*Overall, 321 (34%) patients were missing both alcohol level and 
CIWA

Variable, n (%) unless indicated Value

Demographics
 Age median (interquartile range) 46 (35–56)
 Male 423 (71.3)
 Ambulance arrival to ED 240 (40.5)
 No fixed address 94 (15.9)
 Prior seizure 167 (28.2)
 At least one ED visit in last 30 days 111 (18.7)

Initial ED vital signs, median (IQR) unless noted
 Heart rate, beats/min 100 (89.5–112)
 Systolic blood pressure, mm Hg 137 (127–152)
 Respiratory rate, breaths/min 18 (16–20)
 Oxygen level, % on room air 98 (96–99)
 Glasgow Coma Scale less than 15 32 (3.4%)

ED management, median (IQR)
 Blood glucose 6.6 (5.7–8.2)
 Blood alcohol level* 5.0 (0–35)
 White blood cell count 7.1 (5.5–9.3)
 Hemoglobin 138 (128–149)
 Serum creatinine 64 (53–76)
 Lactate 2.3 (1.5–3.6)
 International normalized ratio 1.0 (0.9, 1.1)
 Initial CIWA* 16(12, 21)
 Difference CIWA* 8 (4, 13)

Benzodiazepine-to-go, n (%)
 No benzodiazepine 384 (55.7)
 Lorazepam 132 (19.1)
 Diazepam 172 (24.9)
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Discussion

Interpretation

We reviewed 935 emergency department visits from 593 
unique patients discharged for alcohol withdrawal. The 
strongest predictors of a 1-week return were a prior ED 
visit within 30 days and no fixed address; both are evident 
at triage. A high initial blood alcohol level and more severe 
initial symptoms were also associated with higher risk. No 
other predictors, including ambulance arrival, seizure, vital 
signs, additional blood testing, or discharge medications 
were associated with increased risk. Our sensitivity analysis 
in patients with complete data demonstrated similar results.
Previous studies

Nearly all studies looking at frequent ED visitors have been 
conducted with large administrative databases, which are 
typically unable to incorporate chart review detail such as 
alcohol levels, CIWA scoring, or discharge medications [5, 
9]. However, some patterns have been clearly established. 
Patients with alcohol use disorder attend EDs disproportion-
ately, [26] as do patients who are underhoused. However, 
this does not necessarily mean that revisits occur within the 
next week, and there are few data to inform EPs of the risk 
of a short-term return in this cohort of patients.

Studies of short-term revisits—again, typically from data-
bases—have investigated populations with undifferentiated 
illnesses, rather than with a specific condition. To illustrate, 
Wu theorized that ED revisits were related to illness, patient, 
and physician factors, but did not consider chronic illness, 
[14] while Chan [11] and Robinson [17] felt that patient fac-
tors drove revisits. Meldon used a five-item tool to predict 

risk factors for ED revisits in patients greater than 75 years 
old; [15] although LaMantia, working with the same age 
group, was unable to produce a sufficiently discriminating 
model predicting ED revisits [16]. These conflicting results 
demonstrate that it is challenging to provide reliable predic-
tors for short-term revisits, but our model allows clinicians 
to estimate ED returns with simple criteria.

Strengths and limitations

This study was undertaken at three EDs in a single urban 
Canadian health region and our findings may not apply 
elsewhere. Our descriptive analysis can only demonstrate 
associations for measured variables, and some patients, 
particularly those who were less sick, may not have had 
blood testing or CIWA scoring. However, our separate 
analysis on patients with complete data should hopefully 
mitigate these concerns. While a higher CIWA score and 
higher alcohol levels might seem counterintuitive, we 
could not account for time: a patient with a high initial 
alcohol level might have their first CIWA a few hours 
later once their alcohol level had decreased. Alcohol 
withdrawal is a clinical determination, and we cannot 
estimate the rate of false positive or false negative diag-
noses. It is likely some return visits may not have been 
directly related to alcohol use. As a corollary, we have 
almost certainly underestimated total downstream contact 
with medical care, as patients may have sought care in 
other settings that we could not track. Our designation of 
the upper quartile of revisit probability as the threshold 
for “high risk” is arbitrary; had we selected a different 
threshold, we might have obtained different predictors. 
Less than half of patients had benzodiazepines provided 

Table 2  Marginal estimates for 
risk factors for 1-week return 
to ED

We considered patients to be “high-risk” if the estimated return risk for any predictor exceeded the upper 
quartile for baseline risk (19.5%)
ED emergency department, IQR interquartile range

Predictor Crude estimated risk (IQR) Adjusted probability risk (IQR)

Baseline return risk (all patients) 15.0% (12.3–19.5%)
ED visit past 30 days 28.0% (22.7–40.3%) 24.2% (15.3–38.6%)
No ED visit past 30 days 13.8% (10.7–21.4%) 15% (9.3–24.9%)
No fixed address 24.0% (18.8–30.6%) 22% (12.5–35.6%)
Fixed address 15.2% (12.3–19.3%) 15% (9.3–24.9%)
Lorazepam “to-go” 19.2% (15.2–25.2%)
Diazepam “to-go” 15.4% (12.2–20.0%)
No benzodiazepine to-go 16.7% (13.2–21.4%)
Prior seizure 18.2% (14.5–23.1%)
No prior seizure 15.2% (12.2–19.2%)
Ground ambulance arrival 16.5% (13.2–21.3%)
No ambulance 15.9% (12.7–20.2%)
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at ED discharge; had more patients received to-go med-
ications, the return proportion might have been lower, 
although such medications can mitigate withdrawal for 
only a few days and cannot prevent return visits for new 
withdrawal, or new non-withdrawal concerns. Patients 
may be brought to the ED against their will, especially if 
potentially intoxicated, [27] and we could not ascertain 
when this occurred. We did not consider costs.

Clinical implications

It is uncertain whether EPs use criteria such as mental 
health comorbidities, substance use disorders, social or 
financial precarity, marginal housing, ethnocultural back-
ground, and inadequate access to outpatient care, to ascer-
tain appropriateness for discharge or transition. Given that 
patients will likely remain in the ED for 4–6 h, [10] our 
findings allow EPs to identify at-risk patients very early in 
their presentation. For high-risk patients, physicians may 
consider strategies beyond symptom-based disposition. 
Importantly, EPs should reject a sense of futility [26, 27]. 
If available, referral to an addictions specialist, even for a 
seemingly mild case of withdrawal, may be appropriate. 
EPs may use brief interviews that reduce alcohol use and 
injuries, [28] while brief intervention and treatment referral 
appear cost effective in patients with alcohol use disor-
der [29]. Patients directly referred to treatment may be far 
more likely to enrol in a formal treatment program as those 
undergoing standard care [30, 31]. Other options referral 
to a rapid outpatient clinic: an Ottawa initiative reduced 
all-cause ED visits by 80% while decreasing alcohol use, 
anxiety, and depression [32].

Conclusions

Among discharged ED patients with alcohol withdrawal, we 
describe high-***risk patient characteristics associated with 
1-week ED revisits, and these findings may assist clinicians 
to facilitate appropriate discharge planning with access to 
integrated follow-up support.
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