
47

Sol JaworowSki et al.

AbstrAct
Background: Alcohol withdrawal syndrome (AWS) may be 
difficult to diagnose in the hospital setting, particularly 
when there are other comorbid medical conditions. This 
is the first study addressing the relationship between 
the time to make a diagnosis of AWS and the duration of 
hospitalization. The objective  of study was to determine 
whether there was a relationship between the time 
taken to make a diagnosis of AWS and the duration of 
hospitalization.

Method: Twenty-six consecutive patients diagnosed 
with AWS by means of DSM-5 criteria over the last five 
years were retrospectively found through perusal of 
medical files in a general hospital. They were compared 
to a control group of 91 patients with a similar date of 
admission and ward of admission with no AWS. 

Results: The study suggested a significant relationship 
between the time taken to make a diagnosis of AWS 
and the duration of hospitalization. However, the 
retrospective design of the study did not allow for 
discrimination between the time to AWS and the time to 
diagnosis of AWS by the clinician. The patients diagnosed 
with AWS were significantly younger than those patients 
without AWS.

Conclusions: Although the relationship between the 
time taken to make a diagnosis of AWS and length of 
admission appears intuitive, to the best of our knowledge 

this study is the first to provide data to suggest this 
hypothesis is correct. This finding strengthens the need 
for hospital medical and nursing staff to have a high index 
of suspicion of those medically ill patients who are likely to 
develop AWS and also to clarify the reason for unplanned 
cessation of drinking in order to minimize duration of 
hospitalization. Use of specialist nursing staff in alcohol 
use disorder and the use of standardized diagnostic 
instruments such as the AUDIT-PC, AUDIT-C, the 
Prediction of Alcohol Withdrawal Severity Scale (PAWSS) 
and the Clinical Institute Withdrawal Assessment for 
Alcohol-Revised may be used to promote this goal.

Address for Correspondence:  Dr. Sol Jaworowski, Shaare Zedek Medical Center, POB 3235, Jerusalem, Israel 91031   solj@szmc.org.il

IntroductIon
Alcohol related harm is recognized by the World Health 
Organization (WHO) as causing the death of 3.3 million 
people world wide per year. Alcohol Use Disorder (AUD) 
occurs in 20% of men and 10% of women in developed 
countries. This condition can decrease the life span by a 
decade and is associated with severe impairments in social 
functioning and high rates of medical illness (1). AUD is 
a growing problem in Israel (2) particularly among young 
persons of Russian (3) and Ethiopian (4) background.

Alcohol is a central nervous system depressant. Like 
benzodiazepines, it rapidly increases the release of 
γ-aminobutyric acid (GABA) in the brain, with promi-
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nent effects on GABA type A receptors, and it inhibits 
postsynaptic N-methyl-d-aspartate glutamate receptor 
activity (5, 6).

With repeated exposure, the brain adapts to the effects 
of alcohol through changes in receptors and other pro-
teins. These adaptations result in decreased effects of the 
depressant, with the result that higher doses of the agent 
are required to achieve similar results (5, 6). Sudden 
reductions in blood alcohol levels after prolonged heavy 
use may lead to rebound neuro excitatory function driven 
by aspartate and glutamate producing symptoms that are, 
in general, the opposite of the acute effects of the drug. 
Withdrawal symptoms associated with alcohol include 
hand tremor, insomnia, anxiety, increased pulse, respira-
tion rate, body temperature and blood pressure (7, 8). 

Because of the short action of alcohol withdrawal 
symptoms usually begin within 8 hours after blood 
alcohol levels decrease, peak at about 72 hours, and are 
markedly reduced by day 5 through 7 of abstinence (8-10). 

According to the Diagnostic and Statistical Manual 
of Mental Disorders 5th ed. (DSM-5) (7) two or more of 
the following symptoms must be present in the setting 
of recent cessation or reduction in alcohol use that has 
been heavy and prolonged to fulfill a diagnosis of AWS:
1. Autonomic hyperactivity (such as sweating or pulse 

rate greater than 100).
2. Increased hand tremor.
3. Insomnia.
4. Nausea or vomiting.
5. Transient visual, tactile or auditory hallucinations 

or illusions.
6. Psychomotor agitation.
7. Anxiety. 
8. Generalized tonic-clonic seizures.

These signs or symptoms are associated with clinically 
significant distress or impairment in social, occupational 
or other important area of functioning and are not attrib-
utable to another medical condition or mental disorder. 
In addition to the DSM-5 criteria, clinical rating scales 
have been used such as the Clinical Institute Withdrawal 
Assessment for Alcohol Revised (Ar-CIWA) (11) which 
has a maximum possible score of 67. Scores above 15 
indicate severe alcohol withdrawal.

Although confusion and changes in consciousness 
are not core criteria for AWS, these signs may be seen 
in alcohol withdrawal delirium in association with a 
clinically relevant medical condition such as liver failure, 
pneumonia or post operative status (7). Among persons 

suffering from AWS approximately 5% will develop an 
alcohol withdrawal delirium which carries a mortality 
of 4%, usually as a result of cardiac rhythm disturbance, 
medical conditions which give rise to hyperthermia (such 
as sepsis or rhabdomyolysis) or complications of the sei-
zures (12). Patients with severe AWS are best managed in 
high dependency wards which enable adequate sedation 
with high dose benzodiazepines or phenobarbitone (13) 
and the use of propofol while maintaining the patient’s 
vital signs. Mortality rates increase when these patients 
are not adequately sedated and use is made of external 
restraints (14).

At least 50% of persons with AUD have symptoms of 
AWS when they reduce or discontinue their alcohol con-
sumption (7,15). It is essential that clinicians know how 
to prevent, recognize, and treat these severe withdrawal 
states to minimize costly hospitalizations and avoidable 
deaths. However, few physicians have been adequately 
trained in identifying and treating these serious problems 
(10). There is little data on duration of hospitalization 
for AWS related to time taken to make this diagnosis. 

Using a validated instrument for measuring knowledge 
of psychiatric aspects of AUD (16) a lack of knowledge 
of alcohol withdrawal disorders was demonstrated in 
medical and nursing staff in an Israeli university affili-
ated hospital. Medical students who had completed their 
internal medicine rotation also demonstrated a lack 
of knowledge in this field (17). A significant improve-
ment occurred in knowledge of alcohol withdrawal states 
among fifth year medical students after a preliminary 
intervention (18) compared to a control group of medical 
students who did not receive the intervention.

The challenge of predicting which medically ill patients 
in the general hospital may be at risk of developing AWS 
has resulted in the use of different standardized tools 
including the Alcohol Use Disorder Identification Test 
(AUDIT)-PC, AUDIT-C and the Prediction of Alcohol 
Withdrawal Severity Scale (PAWSS) (19-21).

In this retrospective case controlled study, we sought 
to answer three questions:
1. Were there significant demographic or clinical differ-

ences between the study group who were diagnosed as 
suffering from AWS and the control group who were 
hospitalized at the same time without a diagnosis of 
alcohol withdrawal? 

2. Was there a difference in the time taken to diagnose 
the condition if the psychiatrist made the diagnosis 
of alcohol withdrawal compared to a non psychiatrist 
clinician?
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3. Was there a relationship between the time taken to 
make the diagnosis and the length of hospitalization?

Methods
The study was analytical, retrospective and observational 
case controlled. The study involved 117 subjects divided 
into two groups: 

Group I included 26 consecutive patients who were 
diagnosed with alcohol withdrawal syndrome. 

Group II included 91 consecutive patients who were 
defined as a control group matched by date and ward 
of admission with no AWS. No correction for age or 
gender was made.

The control group was recruited retrospectively 
through the medical records by selecting consecutive 
patients without a diagnosis of AWS who were admitted 
to the same ward at the same date as the patients in the 
study group. Unfortunately it was not possible to recruit 
patients of the same ages.

The data were collected through a retrospective review 
of medical records of patients who had been hospitalized 
between the years 2013-2018 at Shaare Zedek Medical 
Center, a 1,000-bed university-affiliated hospital. 

The psychiatric assessment of the study group patients 
was routinely included in the computerized medical 
record. When the diagnosis of AWS was first documented 
in the medical file by the attending psychiatrist in his/her 
assessment, the diagnosis of AWS was seen to have been 
made by the attending psychiatrist. When the diagnosis of 
AWS was first documented in the file by non-psychiatric 
staff, this was seen as a diagnosis of AWS having been 
made by non-psychiatric staff.

The signs and symptoms of the patients in both the 
control group and the study group were measured and 
documented after detailed history and physical exami-
nation.

The study was approved by the hospital ethics com-
mittee in keeping with the Declaration of Helsinki.

 stAtIstIcAl Methods
In order to test the association between two categorical 
variables the c2 test as well as the Fisher’s exact test were 
used. The comparison of quantitative variables between 
two independent groups was carried out by applying 
the Mann-Whitney non-parametric test. The Pearson 
correlation coefficient as well as the non-parametric 
Spearman correlation coefficient were calculated for 

assessing the strength of the association between two 
quantitative variables. Non-parametric tests were used 
due to non-normal distribution of some of the variables 
analyzed. 

Age was not taken as a stratifier in the study design. 
However, in order to correct for the possible effect of age 
as a confounding variable a multivariate logistic regres-
sion model was applied to the data. In this model, all 
the risk factors significantly associated with AWS in the 
univariate analysis, including age, were entered into the 
model. In this model, age was not found to be statistically 
significant. Therefore, it was concluded that despite the 
fact that age was significantly different between the study 
and the control groups in the univariate analysis, it was 
not found to be significant in the multivariate model. 

All tests applied were two-tailed, and a p-value of 0.05 
or less was considered statistically significant.

results
a. Subjects with AWS were found to be younger than 

the subjects in the control group (mean age: 67.5, 
Standard Deviation: 13.3) vs. study group (mean age: 
55.6, Standard Deviation: 15.5) (p <0.001). There was 
no significant difference in the proportion of women 
in the two groups: study group (11.5%) control group 
(6.6%). 

b. The prevalence of the following signs and symptoms 
was compared in the study group and the control group 
(Table 1): hand tremor: p<0.001, agitation: p<0.001, 
anxiety: p<0.001, delirium: p<0.001, hallucinations: 
p<0.001, convulsions: p<0.001, insomnia: p<0.002, 
diaphoresis: p<0.05, elevated Gamma–glutamyl trans-
ferase (GGT),Transaminases and Mean Corpuscular 

Table 1. Symptom frequency in the study group and the 
control group

p value

Control 
Group
 (N=91)

Study 
Group 
(N= 26)Symptom

p<0.0011 (1.1%)17 (65.4%)Agitation

p<0.0010 (0%)12 (46%)Anxiety

p<0.0021 (1.1%)15 (57%)Hand Tremor

p<0.0012 (2.2%)10 (38.5%)Convulsion

p<0.0010 (0%)8 (30.8%)Delirium

p<0.0010 (0%)8 (30.8%)Hallucinations

p<0.0021 (1.1%) 5 (19.2%)Insomnia

p<0.050 (0%)2 (7.7%)Diaphoresis

p<0.0518 (19.8%)15 (57.7%)Elevated GGT, Transaminases & MCV
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Volume (MCV): p<0.05 were found to be significantly 
more common in the study group than the control 
group. 

c. The time period in days from admission to the diagno-
sis of alcohol withdrawal was found to be between 0-11 
days. The mean duration of time until the diagnosis 
of alcohol withdrawal was made was found to be 2.13 
days, and the median duration was 1 day (Figure 1). 
No data were available regarding the exact timing 
since the last alcohol consumption.

The median duration of hospitalization in the 
study group was 4 days (Inter Quartile Range: 3-10 
days). There was a significant relationship between 
the elapsed period of time until a diagnosis of alcohol 
withdrawal was made and the length of hospitaliza-
tion: the shorter the time to diagnosis, the shorter the 
hospitalization (p <0.001) (Figure 2).

d. There was no significance in the time taken to make a 
diagnosis of alcohol withdrawal made by a psychiatrist 
compared to a non-psychiatrist clinician. (Psychiatrist: 
mean: 2.06 days, SD:1.95 vs Other Medical Staff: mean: 
2.80 days, SD: 4.76. Asymp Significance: 0.496).

e. The standard treatment regime involved admission 
to a high dependency area on an internal medicine 
ward with regular administration of benzodiazepines 
(oxazepam, lorazepam or midazolam administered 
orally or parenterally according to the patient’s level 
of cooperation). Psychiatrists were routinely consulted 
in cases of suspected AWS.

dIscussIon
In a paper published by Heinik et al. (22) length of psy-
chiatric hospitalization in Israel was compared in two 
groups of patients suffering from delirium tremens: one 
group under the age of 65 and the second group over the 
age of 65. There was no significant difference in length of 
hospitalization contrary to the expectation that the older 
group would be hospitalized for a longer duration of time. 

The median duration of hospitalization of patients 
with AWS in a general hospital in the United Kingdom 
was two days (Interquartile range: 1-5 days) (23). This 
finding is shorter than the duration found in the current 
study. This may be related to the greater experience of 
the U.K. physicians in diagnosing AWS.

Introduction of a symptom triggered regime of ben-
zodiazepines by the alcohol liaison team in a university-
affiliated general hospital in the U.K. rather than a fixed 
regime resulted in a decreased duration of hospitilization 

and also a decrease in the total use of benzodiazepine (24).
Ghionni et al. (25) showed that ethnic differences 

were found for length of hospitalization in intensive 
care units for treatment of AWS in addition to higher 
doses of administered benzodiazepines for Caucasions 
compared to African Americans. Concomitant drug 
ingestion, comorbidities, or other social and disposi-
tion issues could contribute to longer length of stays for 
Caucasians. Our study did not address ethnic factors or 
dose of benzodiazepines. Additionally, it is important to 
consider the reason for cessation of alcohol ingestion. 
While patients may admit ceasing alcohol consumption 
for multiple reasons, it is important to consider acute 

Figure 1. Time between admission to diagnosis of AWS

Figure 2. Duration of hospitalization in the study group 
compared to time between admission and diagnosis of 
alcohol withdrawal
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illnesses which require their own discrete treatment. 
Alcoholic patients may develop diseases such as pneu-
monia, pancreatitis, hepatitis, alcoholic gastritis, sepsis, 
acute coronary syndrome, meningitis/encephalitis, to 
name the more common pathological conditions leading 
to alcohol withdrawal (26). 

In this study we were not able to obtain data on the 
amount of time that had elapsed since the last consump-
tion of alcohol prior to admission until the appearance of 
AWS symptoms and the diagnosis of AWS. It is possible 
that as a result of the patient’s medical illness, a significant 
period of time had already elapsed between the patient’s 
last consumption of alcohol and his/her admission to 
hospital. Therefore the mean duration of time between 
admission and a diagnosis of AWS of 2.13 days may 
reflect only part of the total period of time involved 
in the development of the AWS. The time to diagnosis 
of AWS was calculated from the time of admission to 
hospital and not the time from admission to the internal 
medicine ward.

The low incidence of insomnia in the control group 
(1.1%) compared to the study group (19.5%) may also 
be explained in part by the fact that the internal medi-
cine physician may have been less rigorous in eliciting a 
symptom of sleep disturbance by the patient during the 
admission compared to the psychiatrist who may have 
been more likely to see sleep disturbance as a routine 
part of the psychiatric assessment.

Given the lack of physician training in recognizing 
AWS (10,16) it was hypothesized that psychiatrists may 
be more likely to make the diagnosis of AWS in the 
general hospital. This hypothesis was not supported by 
the data shown in this study. It was also hypothesized 
that there would be a relationship between the time 
taken in making the diagnosis of AWS and the duration 
of hospitalization of these patients. 

As a result of the retrospective design of this study 
it is possible that the time to onset of AWS rather than 
the time to diagnosis of AWS was related to duration of 
hospitalization.

lIMItAtIons of the study
The number of patients in the study group was relatively 
small. The patients in the control group were not matched 
for age because of the limited number in the available 
patient group using a retrospective design study. There 
was a significant difference in age between the control 
group and the study group on univariate statistical analysis. 
However, when a multi-variate logistic regression model 

was applied to the data, age was not found to be significant. 
The retrospective design of the study did not allow 

for the discrimination between the time of onset of AWS 
and the time until the diagnosis of AWS in relation to the 
length of hospitalization of the patients in the study group.

The length of time since the patient’s last consump-
tion of alcohol was not available in this study. This data 
would have been useful to clarify what period of time 
elapsed between the last consumption of alcohol and the 
appearance of AWS/diagnosis of AWS.

Future prospective studies should monitor onset of 
AWS symptoms in addition to time of diagnosis of AWS 
in order to clarify the relationship between these variables 
and also the nature of their relationship to duration of 
hospitalization. 

conclusIons
This study suggests that the sooner the staff can make a 
clinical diagnosis of AWS, the shorter the period of hos-
pitalization. This finding has major implications for the 

Table 2. Length of hospitalization related to time until 
diagnosis of AWS 

Time from Admission until AWS 
Diagnosis is Made (Days) Length of Hospitalization (Days)
1 1

4 6

11 13

0 2

0 3

0 10

3 4

1 13

7 1

0 7

5 6

0 3

1 13

2 100

4 5

3 4

1 4

2 14

2 4

0 4

0 4

0 4

1 3

0 5
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need to improve physician awareness of AWS particular 
in a country such as Israel where AUD is a relatively 
recent phenomenon and increasing (2). 

However, the retrospective design of the study does 
not provide the means to discriminate between onset to 
AWS or time to diagnosis of AWS as a significant vari-
able related to length of hospitalization in the group of 
patients diagnosed with AWS. 

When diagnosing AWS one should be aware that the 
syndrome may also occur in relatively young persons. In 
addition, the following symptoms and signs were shown 
to be reliable signs of diagnosing alcohol withdrawal 
syndrome: tremor, agitation, anxiety, delirium, halluci-
nations, diaphoresis, seizures, insomnia and confusion. 
This finding is in accordance with the DSM-5.

Laboratory findings, for example,elevated liver 
enzymes such as Gamma glutamyltransferase (GGT), 
elevated alanine and aspartate transminases (ALT, AST), 
were also useful. 

Prospective research should be dedicated to promoting 
ways of improving education of AWS among physicians 
in the community and the general hospital mainly in the 
emergency room staff so as to expedite the diagnosis of 
AWS. Staff with expertise in the field of AUD, the use of 
standardized diagnostic tools such as the AUDIT (27), the 
Prediction of Alcohol Withdrawal Severity Scale (PAWSS) 
(21) in order to predict which medically ill patients in 
hospital are likely to develop AWS and also the Clinical 
Institute Withdrawal Assessment for Alcohol-Revised 
(11) in order to definitively diagnose AWS, may be used 
to promote this goal. 

The authors have no financial relationship or interest in any commercial entity 
that may relate to the subject matter of this article.
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