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Introduction: Delirium tremens (DT) occurs after stopping prolonged, high alcohol intake and may be life-threatening if untreated. 
We need to know about clinical correlates of DT in order to provide the best clinical care.
Methods: At admission to inpatient treatment a cohort of 114 alcohol use disorder (AUD) patients were interviewed and examined 
concerning psychiatric diagnosis and symptoms, trauma experiences and alcohol related measures and if they had experienced DT.
Results: Twenty-four percent of the patients reported a life-time experience of DT. These patients were predominantly males and had 
lower educational level. More of the patients in the DT than the non-DT group reported at least one suicide attempt, were diagnosed 
with PTSD, and dropped out of treatment. Also, having parents with alcohol problems was more common among these patients, and 
they reported a longer duration of problematic drinking and a higher number of drinks needed to feel an effect of drinking. In the 
multivariable adjusted analysis only a diagnosis of PTSD (OR=5.71; 95% confidence interval (CI): 1.34–24.31) and duration of 
problematic drinking with a 6% increase in risk for every year (OR=1.06; 95% CI: 1.01–1.11) remained significant risk factors for 
having DT experience.
Discussion and conclusion: Having experienced DT was more prevalent in the current investigation than in earlier studies. Patients 
that had experienced DT seemed to have more serious AUD, especially signified by a longer duration of drinking. These patients 
seemed to have many clinical disadvantages including more drop-out and higher suicide rate. PTSD could be a risk factor for DT but 
may also follow the DT experience.
Keywords: alcohol use disorder, delirium tremens, treatment, PTSD

Introduction
Delirium tremens (DT) is a life-threatening condition directly caused by cessation of particularly high and prolonged 
alcohol consumption. It occurs most often in people with alcohol use disorder (AUD), with prevalence estimates ranging 
from 5 to 12%.1–4 Untreated, DT has a mortality rate of up to 35%,5 while correct treatment can reduce mortality to close 
to zero.6

Biologically, DT can be viewed as an organic withdrawal psychosis, occurring 2–4 days after last alcohol intake.7 

Chronic alcohol consumption most probably influences GABA-receptors and causes an imbalance between inhibitory 
GABAergic signaling and excitatory glutamatergic signaling.8 GABAergic activity may be downregulated while 
glutamate activity is upregulated. When alcohol use is stopped, a new imbalance with glutamatergic upregulation and 
hyperexcitability may occur. This leads to hyperactivation of the autonomic nervous system, alterations in sleep/wake 
regulation and alterations to the limbic system.9 Clinically, early signs of DT are similar to alcohol withdrawal syndrome, 
which manifests as sweating, hypertension, tachycardia, tremor, insomnia and anxiety.9,10 If inadequately treated, DT can 
manifest as a state of confusion with predominantly complex visual hallucinations, risk of cardiac arrhythmias and 
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generalized seizures.9,11 Treatment aims to increase the inhibitory GABAergic activity by means of high doses of 
benzodiazepines, in addition to rehydration and vitamin supplements and in some cases barbiturates, beta-blockers, 
antipsychotics, or antiepileptic drugs.12 The condition should be monitored, and treatment guided using the validated 
Clinical Institute Withdrawal Assessment for Alcohol (CIWA-A).7,13

Early detection of signs of alcohol withdrawal is crucial for prevention of DT. In addition to the clinical presentation, 
presence of other risk factors can facilitate early treatment. Heavy alcohol use constitutes a risk factor for DT, and higher 
prevalence estimates have been found in samples with higher severity of dependence.7 In the acute setting, other 
anamnestic risk factors for DT include a history of detoxification, prior history of seizures, presence of concurrent 
illness, older age, and social marginalization.10,14–16 Clinical risk factors include signs of withdrawal, reduced platelet 
count, reduced serum potassium and structural brain lesions.10 There is however little existing research on other 
characteristics of people who have experienced DT, particularly from the recent decade. Research that has been 
conducted, indicate increased mortality among people who have experienced DT, and in particular worsening prognosis 
with repeated DT episodes. These negative outcomes, maybe except for cognitive impairment, have however in some 
studies been explained by other underlying factors,17–19 but these studies have been conducted in intensive care unit 
patients and patients with dementia. Thus, knowledge about DT survivors is still limited, and there is still a need to 
identify clinical characteristics of these patients in order to promote health and facilitate treatment.

The present study explores factors related to history of DT among patients in long-term inpatient AUD treatment. The 
aim of the study was to investigate aspects of background and current mental health condition in patients with a history 
of DT compared to those without.

Materials and Methods
Study Participants
Data were collected in three rehabilitation clinics in the Eastern region of Norway from January 2018 to August 2019. 
The material has been described in a previous publication.20 The clinics offer long-term residential treatment stays (>30 
days) for people with substance use disorders (SUD), where the majority have a diagnosis of AUD. People were 
considered for inclusion in the study if they were not in an unsuitable condition to participate in the study, as assessed by 
the clinical staff, due to severe somatic illness, psychosis, cognitive impairment, or inability to speak a Scandinavian 
language. Of the 366 patients who were admitted to treatment in the clinics during our inclusion period, 224 (61%) were 
considered eligible for participation in this study. Only patients who had current AUD as diagnosed according to 
International Classification of Diseases 10th Revision (ICD-10) were eligible participants for the current study of 
which 114 (51%) signed informed written consent and were enrolled in the study. At baseline data collection the patients 
had been in treatment for a median 7 days (1st, 3rd quartile: Interquartile range, (IQR): 5–12 days) and reported 
abstinence from alcohol during the last 19 (IQR 12–30) days. Patients who discontinued the treatment program and left 
the clinic before planned discharge were regarded as dropped out as opposed to patients who completed their stay or were 
still in treatment at six months follow-up. The study was approved by the Norwegian Regional Ethics Committee and 
complied with the Helsinki declaration before data collection commenced (ID no: 21505/2017/1314).

Measures
Baseline data collection consisted of an interview, clinical examination, and administration of psychometric questionnaires. 
Selected modules of the Mini International Neuropsychiatric Interview (M.I.N.I.) version 6.0 were conducted by trained 
staff, while all other information was collected using self-report forms. The interview and self-report forms were adminis-
tered at the clinics where the patients were staying. For the current study we included data on sex, age, and level of education. 
Level of education for this study was dichotomized into those with university degree (bachelor or master) or not.

Mental Health Measures
The M.I.N.I. was used to diagnose AUD, as well as lifetime depressive disorder and post-traumatic stress disorder 
(PTSD).
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The level of depressive symptoms was measured using the Beck depression Inventory 2 (BDI-II).21,22 This self-report 
questionnaire consists of 21 questions asking the respondents how they have been feeling the preceding two weeks, with 
responses given on a 4-point Likert scale. Responses are summed up into a total score ranging from 0–63, where higher 
score indicates higher level of depressive symptoms. Patients were also asked if they ever had attempted suicide.

Exposure to trauma was measured using a structured self-report form with five questions which have been previously 
used in a study of psychiatric inpatients.23 The first three questions asked whether the person had experienced the 
following in his or her childhood: sexual assaults (1), physical abuse (2) and other traumatic event that has subsequently 
caused significant problems (3). The last two questions dealt with experiences in adulthood: sexual assault or physical 
abuse (4) and other traumatic event that has subsequently caused significant problems (5). For each item, the response 
alternatives were: 0) “No”, 1) “Yes, once” or 2) “Yes, several times”. Dichotomous variables (“No”/”Yes”, once or 
several times”) for childhood and adulthood trauma, respectively, were constructed. The patients were advised that they 
could speak to a psychologist at the clinic in case the questions evoked negative emotions.

Sleep Measure
Subjective sleep quality was measured by the Sleep Condition Indicator (SCI).24 The SCI consists of 8 items with 
response alternatives ranging from 0 to 4, where 0 indicates a poor state, whereas 4 indicates no/little problems giving 
a range of sum scores from 0–32 where higher score indicates better sleep. A cut-off of 16 had been set, below which 
a sleep problem is considered to be present.

Alcohol Related Measures
Severity of alcohol dependence was examined using the Severity of Dependence Scale (SDS). The SDS was originally 
constructed to measure dependency on illicit drugs,25 but has later shown to also be a reliable and valid measure of 
alcohol dependence.26 It consists of five items that target subjective aspects of dependence during the preceding year, 
such as “Did you think your alcohol use was out of control?” and “Did you wish you could stop drinking?” The response 
alternatives range from 0) “Never” to 3) “Always” for each question. The responses are summed up into a total score 
ranging from 0–15, where higher score indicates more severe dependence.

Subjective effects of alcohol were measured at baseline by the instrument Self-Rating of the Effects of alcohol (SRE), 
a twelve item questionnaire asking how many units a person had to drink to feel any effect, produce dizziness or slurred 
speech, be associated with a stumbling gait or to had fallen asleep at three points in time.27 These times are when first 
starting to drink (SRE early), during the last period when drinking at least once a month (SRE lately) and in periods of 
heavy drinking (SRE heavy). A SRE score was generated by summing the number of drinks required for each effect and 
dividing it by the number of reported effects for each of the three times indicated, resulting in three composite scores 
“SRE early”, “SRE heavy” or “SRE lately”.27,28

Patients were further asked if they had experienced parental drinking problems, their age of alcohol debut, their 
estimated duration of problematic drinking and if they had experienced DT, and if so, how many times. For the present 
study we divided the patient group into those who had or had not experienced DT.

Missing Data
For some analyses (life-time suicide attempt, PTSD, parental drinking problems, age of first drink, duration of problematic 
drinking) there were no missing data. For some variables, the persons with missing data were excluded. These were (number 
of total N included in parenthesis): educational level (N=87), life-time depressive disorder (N=112), childhood trauma 
(N=86), and adult trauma (N=86), and SDS (N=87). For some data imputations of missing values were done. For BDI-II 
mean values from the answered questions were imputed if 17 or more of the 21 questions were answered (N=67). For SCI 
mean values from the answered questions were imputed if 6 or more of the 8 questions were answered (N=83). For SRE 
mean values from the answered questions were imputed if 3 or more of the 4 questions were answered (N=66).
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Statistical Analyses
Bivariate analyses were used to assess the relationship between those who had or had not experienced DT. Chi-squared tests 
or Fisher’s exact tests were used to compare categorical variables, while Mann–Whitney U tests were used to compare 
continuous variables due to the data being non-normally distributed. For multivariable analysis binary logistic regression 
was employed to assess associations between various predictors and experience of DT. The variables that were found to be 
related to DT were adjusted for the relevant background variables. Exact p-values were given, but p-values below 0.050 
were considered significant. SPSS version 23.0 for Windows was used to perform the statistical analyses.

Results
Of the 114 AUD patients, 27 (24%) had experienced DT. Median time of occurrence was 3 years before admission, 
ranging from 25 years to less than one year before admission.

The patients who had experienced DT were predominantly men and less often had university education (Table 1). 
There was no age difference between the DT and non-DT patients. There were no differences in the current depressive 
symptom level (BDI-II) nor life-time depression, but the occurrence of history of suicide attempt was higher among DT 
patients (44 vs 22%; p=0.023). Further, PTSD was more common among DT patients (33 vs 12%; p=0.016) while there 
was no difference in reported experience of traumatic event between the groups. DT patients did not differ from the other 
patients concerning sleep quality. Analysis indicated that DT patients were more likely to drop out of treatment during 
the first 6 weeks (46 vs 26%; p=0.050).

Having parents with alcohol problems was more common among DT patients (70 vs 49%; p=0.050) (Table 2). They 
reported lower age of drinking initiation (p=0.046) and longer duration of problematic drinking (22 vs 11 years; 
p<0.001). The DT patients reported a higher SRE score both during heavy drinking periods (p=0.025) and recent 
drinking episodes (p=0.006), but the groups did not differ in their score on SDS. Supplementary analysis showed that 
males, and at a trend level, participants with lower education reported longer duration of problematic drinking (p=0.001 
and p=0.079, respectively) and higher number of drinks required to feel intoxicated during heavy drinking episodes 
(p=0.026 and p=0.007, respectively) (data not shown in table). Furthermore, across all patients, duration of problematic 
drinking was correlated to SDS (Spearman’s rho=0.304, p=0.004).

Table 1 Background Characteristics, Health Related Measures and Psychological Measures for AUD Patients 
That Had or Had Not Experienced Delirium Tremens

Experience of Delirium Tremens p-value

No Yes
n = 86 (76%) n = 27 (24%)

Demographics

Age (years) Median (IQR) 52.7 (44.0–58.1) 54.3 (49.6–57.5) 0.284a

Sex (female) n (%) 29 (34) 3 (11) 0.023a

Educational level (any university degree) n (%) 22 (33) 2 (10) 0.033a

Psychiatric comorbidities

BDI-IIb score Median (IQR) 15.0 (8.0–25.0) 19.0 (11.7–29.0) 0.195c

Life-time depressive disorder n (%) 60 (71) 21 (78) 0.476a

Life-time suicide attempt n (%) 19 (22) 12 (44) 0.023a

Childhood trauma experience n (%) 46 (72) 15 (68) 0.742a

Adulthood trauma experience n (%) 39 (61) 15 (68) 0.544a

PTSD n (%) 10 (12) 9 (33) 0.016d

Sleep related parameters
Below SCIe cut-off indicating insomnia n (%) 33 (53.2) 11 (52.4) 0.947a

Dropped out of treatment n (%) 22 (26) 12 (46) 0.050a

Notes: aChi-squared; bBeck Depression Inventory version II; cMann–Whitney U test; dFisher’s exact; eSleep Condition Indicator, bold numbers 
indicate p-values that are significant (p-value < 0.05).
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In the multivariable analysis (Table 3) we adjusted the clinical measures for the two background variables related to 
DT: sex and educational level. Patients with PTSD more often reported having experienced DT (OR 5.71; 95% CI 1.34– 
24.31). There was also a relationship between DT and drinking duration (1.06; 1.01–1.11), indicating a 6% increase in 
risk of having experienced DT for every extra year of drinking.

Discussion
In the present study we found that one in four AUD patients in treatment had experienced delirium tremens (DT). Among 
males and among those with lower education there were more patients who had experienced DT. Several other factors 
seemed to be related to DT (lifetime suicide attempt, dropping out of treatment, parental drinking problems, subjective 
effects of alcohol, duration of problematic drinking and having PTSD), but only duration of problematic drinking and 
having PTSD remained associated with DT in adjusted analyses.

As many as 24% of the patients in the study reported having experienced DT, higher than shown in previous studies 
reporting from 5 to 12%.2–4,29 It has been estimated that treatment for AUD in Norway only captures about 5–7% of 

Table 2 Alcohol Related Measures of the AUD Patients That Had or Had Not Experienced Delirium 
Tremens

Experience of Delirium Tremens p-value

No Yes
n = 87 (76%) n = 27 (24%)

Parents with alcohol problem n (%) 42 (49) 19 (70) 0.050a

Age at first drink (years) Median (IQR) 15 (14–16) 14 (13–15) 0.046b

Duration of problematic drinking (years) Median (IQR) 12 (6–20) 22 (16–30) <0.001b

SREc early (number of drinks) Median (IQR) 5.0 (3.7–7.3) 6.8 (4.9–7.9) 0.111b

SREc heavy (number of drinks) Median (IQR) 10.8 (8.4–16.1) 16.8 (11.3–30.0) 0.025b

SREc recent (number of drinks) Median (IQR) 8.8 (7.0–12.0) 12.5 (9.3–18.0) 0.006b

Severity of Dependence Scale (score) Median (IQR) 10 (8–12) 11 (9–13) 0.111b

Notes: aChi-squared for categorical variables; bMann–Whitney U test for continuous variables; cself rated effects of alcohol, bold 
numbers indicate p-values that are significant (p-value < 0.05).

Table 3 Logistic Regression of Variables Related to Delirium Tremens Among the Treated AUD Patients in the Study (N=114)

Reference Unadjusted OR  
(95% CI)

p-values Adjusteda OR  
(95% CI)

p-values

Demographics

Sex Male 0.25 (0.07–0.88) 0.032 0.30 (0.06–1.47) 0.137
Educational level No university degree 0.21 (0.04–0.99) 0.048 0.25 (0.05–1.21) 0.086

Psychiatric comorbidities

PTSD No 3.80 (1.35–10.72) 0.012 5.71 (1.34–24.31) 0.018
Suicide attempt No 2.82 (1.13–7.04) 0.026 2.38 (0.77–7.32) 0.131

Dropped out of treatment No 2.45 (0.99–6.11) 0.053 1.72 (0.57,5.20) 0.338

Alcohol related problems
Parents with alcohol problem No 2.49 (0.98–6.29) 0.054 2.63 (0.87–7.97) 0.087

Age at first drink Continuous 0.82 (0.66–1.02) 0.074 0.85 (0.65–1.10) 0.210

Duration of problematic drinking (years) Continuous 1.08 (1.03–1.13) 0.001 1.06 (1.01–1.11) 0.032
SREb early Continuous 1.07 (0.93–1.24) 0.349 1.02 (0.87–1.19) 0.794

SREb heavy Continuous 1.07 (1.01–1.14) 0.023 1.06 (0.99–1.13) 0.068

SREb recent Continuous 1.07 (1.00–1.15) 0.041 1.06 (0.98–1.13) 0.122

Notes: aAdjusted for sex and level of education (sex adjusted for level of education, level of education adjusted for sex); bself rated effects of alcohol, bold numbers indicate 
p-values that are significant (p-value < 0.05).
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those with AUD30 and it is reasonable to believe that people in treatment have the most severe conditions with a higher 
severity of dependence and thus a higher prevalence of DT could be observed.7 Regardless, this high prevalence among 
in-patients is important clinical information as history of DT is a risk factor for subsequent DT.31

There were more male patients and patients with low educational level that had experienced DT. This is in line with 
previous studies showing that males are more at risk for DT, maybe due to more intense drinking.32 Other studies 
correcting for level of drinking fail to find a sex effect.7 Also in the present study, low educational level and male sex 
may be less important than other clinical features as these background variables were related to duration of problematic 
drinking and self-reported effects of alcohol.

The relationship between DT and severity of AUD is further underlined by the observed relationship between DT and 
duration of problematic drinking. Longer experience of heavy drinking means longer exposure time, which could also 
represent an indirect measure of severity of drinking. In bivariate analyses, duration of problematic drinking was indeed 
related to severity of dependence (SDS). In other bivariate analyses both parental drinking and how much alcohol the 
person could take (SRE) were also related to DT, indicating that patients with more severe AUD were most at risk of 
DT.7 In the present study patients with DT experience reported 12–16 units of alcohol being required to produce an 
effect, which is lower than the 20 units reported among DT in a Danish study,32 possibly related to higher population- 
level of alcohol consumption in Denmark than in Norway.

We found that one in three DT patients had a comorbid diagnosis of PTSD. Too little is known about delirium 
tremens and its relationship with PTSD,33 but some studies show that PTSD may follow DT,34,35 but also that PTSD 
could be a risk factor for DT.36 As both trauma and DT in the current study are identified as past life experiences, we do 
not know the order of these events. However, patients do not have current DT but are diagnosed with current PTSD, 
which could indicate some support to PTSD following DT, however without any claims of causality.

DT patients in the present study did not report worse sleep quality than those not having experienced DT. We know 
from other sources that grave disease, like DT, may be accompanied with disturbances in the circadian rhythm.37 

However, more than half the patients in both the DT and non-DT groups reported poor sleep in the present study, which is 
in line with other studies showing poor sleep following heavy alcohol use.38

In addition to PTSD, one of the best known adverse events following DT is cognitive deterioration,18 at least in the 
already impaired.19 Our study is limited in investigating this as it did not include measures of cognitive function. Other 
limitations to the current study include retrospective self-report of DT and other elements, even if PTSD and major 
depression was diagnosed by trained staff. The relatively limited number of observations may also have rendered the 
investigation underpowered to detect some aspects of the DT patients, which could also influence lack of statistical 
significance for some of the variables after adjustments for sex and educational level.

Conclusion
In the present study delirium tremens (DT) had been experienced by one in four AUD patients. A history of DT was 
associated with having a diagnosis of PTSD and the duration of problematic drinking. Identifying factors associated with 
DT may be important in both clinically and preventive perspectives, and larger and prospective studies are warranted to 
further map risk factors for DT.
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