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Abstract
Purpose: This study aimed to assess the influence of somatic diseases and patient characteristics (age, gender) in relation to delirium 
tremens (DT) episodes in alcohol withdrawal syndrome (AWS). We also analysed the influence of age, gender and specific somatic 
diseases on the duration of hospital stay and the frequency of comorbid somatic diseases among AWS and DT patients.
Methods: The medical records of patients admitted to an AWS treatment ward in a Polish psychiatric hospital in 2019 were analysed. 
In total, 800 hospitalisations of 656 patients (625 hospitalisations for AWS and 175 for DT) were evaluated.
Results: The most frequent group of  somatic diseases among AWS and DT patients was cardiovascular diseases, with essential 
hyper tension as the main medical condition. Patients suffering from DT were diagnosed with respiratory system diseases (p < 0.001) 
and pneumonia (p < 0.000) more often than AWS patients. Hospital stays were longer for patients with pneumonia, chronic ob-
structive pulmonary disease and duodenal ulcers. Patients with acute pancreatitis were hospitalised for a significantly shorter period 
of time than other patients. Patient gender and age did not significantly affect the development of DT. However, age was positively 
correlated with duration of hospitalisation (p < 0.001).
Conclusions: The presence of respiratory system diseases, especially pneumonia, was found to influence the incidence of DT in 
AWS patients. Increased clinical vigilance for the prevention of lower airway infections in AWS patients is essential.
Key words: respiratory system diseases, pneumonia, alcohol withdrawal syndrome, delirium tremens, somatic comorbidity. 
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Streszczenie
Cel: Celem badania była ocena wpływu poszczególnych grup chorób somatycznych i  poszczególnych jednostek chorobowych 
soma tycznych, a także wieku i płci pacjentów na wystąpienie epizodu majaczenia alkoholowego (łac. delirium tremens – DT) u pa-
cjentów z alkoholowym zespołem abstynencyjnym (AZA). Przeanalizowano również wpływ wieku, płci i poszczególnych chorób 
somatycznych na długość hospitalizacji. Oceniono częstość współwystępowania chorób somatycznych wśród pacjentów leczonych 
z powodu AZA i DT.
Metody: Przeanalizowano dokumentację medyczną pacjentów przyjętych w 2019 r. na oddział leczenia alkoholowych zespołów 
abstynencyjnych jednego z polskich szpitali psychiatrycznych. Analizie poddano 800 hospitalizacji dotyczących 656 pacjentów (625 
hospitalizacji z diagnozą AZA oraz 175 z diagnozą DT).
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INTRODUCTION
Alcohol dependence syndrome (ADS) is a  serious 

medical, social and economic problem in Poland and 
worldwide. According to the  World Health Organiza-
tion (WHO), alcohol abuse led to about 3 million deaths 
worldwide in 2016 [1]. WHO data for 2016 show that 2.2% 
of Poles (4.1% of men and 0.4% of women) suffer from 
ADS. However, information on harmful consumption 
suggests that the problem of alcohol abuse is even more 
serious, as 12.8% of the Polish population (22.7% of men 
and 3.7% of  women) reported excessive alcohol con-
sumption in 2016 [2]. While alcohol abuse is a common 
phenomenon across Europe, the frequency of ADS varies 
by country [3].

Protracted alcohol consumption, especially in large 
doses, may lead to alcohol withdrawal syndrome (AWS) 
after stopping alcohol consumption or reducing the amo-
unt. The course of AWS includes somatic symptoms, such 
as tremor of the upper extremities and tongue, increased 
perspiration, tachycardia, increased blood pressure, oc-
casional grand mal type withdrawal seizures (approx. 3% 
of persons affected by AWS [4]), nausea, vomiting, rapid 
breathing, higher body temperature and headaches. Other 
common symptoms include electrolytic imbalance and 
various mental states such as anxiety, irritability, fear, sle-
ep disorders and psychomotor agitation [5-8]. AWS in its 
most severe form is life-threatening, especially if AWS pa-
tients develop delirium tremens (Latin: delirium tremens – 
DT). If left untreated, DT has a mortality rate above 20%, 
with some sources even suggesting approximately 40%; 
however, with proper diagnostics and treatment the mor-
tality rate is closer to 1% [4, 9]. DT is a  state of  mostly 
qualitative, often fluctuating consciousness disorders and 
problems with altered perceptions that frequently mani-
fest as terrifying hallucinations – mainly visual ones, but 
also auditory – causing strong feelings of fear and anxiety, 
and occasional violence and self-aggression [6]. The neu-
robiological causes of DT may relate to the fact that per-
sons abusing alcohol for extended periods of time display 
down-regulation of gamma amino butyric acid (GABA) 

receptors, which explains the positive effect of the admi-
nistration of benzodiazepines as GABAergic treatment on 
the well-being of DT patients [6]. Understanding the re-
asons for DT symptoms in AWS patients is vital from a cli-
nical viewpoint and holds an important place in the medi-
cal literature. Somatic states that may predispose a person 
to develop DT include high blood pressure [10], tremors 
and higher body temperature [12], thrombocytopenia, 
a  high blood level of  homocysteine [11], hypokalaemia, 
a  low serum magnesium level, and advanced age [12], 
among others.

In Poland, AWS is mainly treated in psychiatric ho-
spitals and the  psychiatric wards of  general hospitals, 
although affected patients may be admitted by any sec-
tor of the healthcare system – often hospital emergency 
units and emergency rooms. According to Marczuk et al. 
(2018), head trauma is the  most frequent diagnosis for 
intoxicated patients treated in hospital emergency de-
partments [13].

The goal of this study is to identify somatic diseases 
and groups (according to the WHO International Clas-
sification of  Diseases, version 10 [ICD-10] criteria) re-
lated to a higher frequency of DT in AWS patients. We 
decided to additionally determine the prevalence of par-
ticular diseases (according to ICD-10), including groups 
of somatic diseases (also according to ICD-10) as well as 
the  number of  somatic diseases among patients depen-
dent on alcohol that undergo AWS and DT treatment.

The specific relationships tested are as follows:
•	 the	age	and	gender	of hospitalised	AWS	patients	with	

DT episodes;
•	 the	 correlation	between	patient	 age	 and	duration	of	

AWS and DT treatment in a psychiatric hospital;
•	 the	association	between	patient	gender	and	the presen-

ce of specific somatic diseases (according to the ICD-10 
criteria) and the duration of AWS and DT treat ment in 
a hospital;

•	 the	link	between	the number	of somatic	diseases	and	
the number of AWS and DT hospital treatments per 
year among patients hospitalised due to AWS or DT; 
and

Wyniki: Najczęstszą grupą chorób somatycznych wśród pacjentów z AZA i DT są choroby układu krążenia, a jednostką chorobo-
wą – nadciśnienie tętnicze pierwotne. Pacjenci z DT częściej mieli diagnozowane choroby układu oddechowego (p < 0,001) oraz 
zapalenie płuc (p = 0,000) niż pacjenci z AZA. Hospitalizacje trwały dłużej wśród pacjentów, u których stwierdzono zapalenie płuc, 
przewlekłą obturacyjną chorobę płuc, wrzody dwunastnicy, a krócej – u których stwierdzono zapalenie trzustki. Płeć i wiek pacjen-
tów nie miały wpływu na rozwinięcie DT. Wiek pacjentów korelował dodatnio z długością hospitalizacji (p < 0,001).
Wnioski: Występowanie chorób układu oddechowego, a zwłaszcza zapalenia płuc, wpływa na rozwój DT u pacjentów leczonych 
z powodu AZA. Konieczna jest wzmożona czujność kliniczna w zakresie zapobiegania rozwojowi infekcji dolnych dróg oddecho-
wych wśród pacjentów z AZA.
Słowa kluczowe: choroby układu oddechowego, zapalenie płuc, alkoholowy zespół abstynencyjny, majaczenie alkoholowe, współ-
chorobowość somatyczna. 
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•	 the	 association	 of  particular	 somatic	 diseases	 and	 
groups (according to the  ICD-10 criteria) with the 
number ofAWS and DT treatmentsper year among pa-
tients with ADS.

MeThODS 
Materials

The research material comprised data gathered from 
the medical documentation archives of a psychiatric ho-
spital in central Poland. The research was carried out with 
the written approval of the hospital management, followed 
all Polish and European regulations on personal data pro-
tection, and observed the Declaration of Helsinki (1964, as 
amended).

All medical documentation for patients age ≥ 18 treat-
ed at the psychiatric hospital for AWS or DT in 2019 were 
reviewed. A total of 800 case histories were analysed, inc-
luding 625 with an AWS diagnosis and 175 with a DT dia-
gnosis. Hospitalisations concerned 656 persons, as some 
patients were hospitalised several times at the same hospi-
tal in the analysed year. 586 of the patients  were hospita-
lized only once in the analysed year, 52 were hospi talized 
twice, 12 patients were hospitalized 3 times, 5 patients  
4 times and only one patient was hospitalized 5 times. 
Persons with a  simultaneous diagnosis of  AWS and DT 
were excluded (n = 15). In addition, due to missing data, 
five hospitalisations of five patients (n = 5) were excluded. 
Thus, the  AWS group included 506 persons (Females 
[F] = 69, 13.6% of all patients with AWS) age 45.51 ± 11.83 
years (mean ± standard deviation [SD]), while the  DT 
group included 150 persons (F = 26, 17.3% of all patients 
with DT ) age 46.19 ± 12.57 years. Diseases were classified 
according to the WHO ICD-10 criteria. 

Statistical analyses
Statistical analyses were performed using IBM SPSS 

Statistics (version 26.0). Fisher’s exact test was used to 
determine the  relationship between nominal variables. 
The Mann-Whitney U test was used to determine diffe-
rences between the two groups. Differences between two 
qualitative variables were assessed using Spearman’s rank 
correlation coefficient. To establish predictions, linear 
and logistic regression analysis using the  introduction 
method was carried out. The level of statistical significan-
ce was set at α = 0.05.

ReSUlTS
Analysed groups 

In the  period analysed, a  total of  625 AWS-related 
hospitalisations and 175 hospital stays due to DT dia-
gnoses were noted. The average length of hospitalisation 

in the subgroup of patients with AWS was 10.5 days (SD 
± 4.57) and in the subgroup of patients with DT it was 
11.83 days (SD ± 6.13). Hospitalisations of patients with 
DT diagnoses were significantly longer (p = 0.001) than 
those for patients with AWS.

Occurrence of somatic diseases in alcohol 
dependence syndrome patients that underwent 
alcohol withdrawal syndrome and delirium 
tremens treatment in a psychiatric hospital

While analysing data of patients undergoing AWS and 
DT treatment in a psychiatric hospital in 2019, it was conc-
luded that the  most common group of  somatic diseases 
among ADS patients was circulatory system diseases, which 
affected 19.2% of AWS patients and 13.3% of DT patients. 
Among the  various circulatory system diseases the  most 
common was essential hypertension, which was diagno-
sed in 16.0% of AWS patients and 10.7% of DT patients. 
The second most common was atrial fibrillation, which was 
found in 1.8% of AWS patients and 3.3% of DT patients. 
The second most common group of diseases was disorders 
of  internal secretion, nutrition and metabolism. Diabetes 
was most common, with insulin-independent diabetes dia-
gnosed in 2.8% of patients and the administration of insu-
lin considered essential for 1.8%. For DT patients, the se-
cond most common group of diseases was respiratory tract 
diseases. Such diseases were confirmed in 8.7% of DT pa-
tients, with pneumonia being the most prevalent diagnosis 
(4.7%). The third most common group of diseases in both 
subgroups was digestive tract diseases, which were found 
in 4.7% of AWS patients and DT patients. The frequency 
of somatic diseases and groups of somatic diseases (accor-
ding to the ICD-10 classification) among ADS patients un-
dergoing AWS or DT is shown in Table 1.

We also analysed the number of somatic diseases no-
ted in the medical records of patients hospitalised due to 
AWS and DT. The  majority of  patients (69.8% of  AWS 
patients and 70.0% of  DT patients) did not suffer from 
somatic diseases. 22.5% of patients with AWS and 22.0% 
of patients with DT had only one  somatic disease. Two 
comorbid somatic diseases were diagnosed in 5.3% of pa-
tients with AWS and DT. 2.2% of AWS and 2.7% of DT 
patients suffered from three somatic diseases. 

Next, we looked for the possible differences in the oc-
currence of somatic diseases in the patient subgroups re-
lated to gender or age. It should be noted that the results 
presented do not stem from longitudinal observations. 
The  subgroups of  patients (with AWS and DT) did not 
differ significantly with regard to current age and gender. 
The only statistically significant difference was for males 
in their sixth decade of age: Males aged 50-59 diagnosed 
with DT suffered from respiratory system diseases more 
frequently than those diagnosed with AWS. Detailed re-
sults of this analysis are presented in Table 2.
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Table 1. Frequency of somatic diseases (according to ICD-10) among patients that were hospitalised and underwent alco-
hol withdrawal syndrome (AWS) and delirium tremens (DT) treatment

Factor AWS, n = 506 DT, n = 150 p φ/r

Certain infectious and parasitic diseases, n (%)

Chronic viral hepatitis B 0 (0) 0 (0)

Chronic viral hepatitis C 1 (0.2) 0 (0) 1.000 0.02

Acute hepatitis B 0 (0) 0 (0)

Acute hepatitis C 0 (0) 0 (0)

Acute delta-(super)infection of hepatitis B carrier 0 (0) 0 (0)

Human immunodeficiency virus (HIV) disease 1 (0.2) 0 (0) 1.000 0.02

Diseases of circulatory system, n (%) 97 (19.2) 20 (13.3) 0.115 0.06

Heart failure 1 (0.2) 1 (0.7) 0.405 0.04

Oesophageal varices 1 (0.2) 0 (0) 1.000 0.02

Ischaemic heart diseases 5 (1.0) 1 (0.7) 1.000 0.01

Hypertensive diseases 81 (16.0) 16 (10.7) 0.117 0.06

Atrial fibrillation 9 (1.8) 5 (3.3) 0.330 0.05

Endocrine nutritional diseases and metabolic, n (%) 29 (5.7) 3 (2.0) 0.082 0.07

Disorders of lipoprotein metabolism and other lipidaemias, n (%) 3 (0.6) 0 (0) 1.000 0.04

Diabetes mellitus type I, n (%) 9 (1.8) 0 (0) 0.222 0.06

Diabetes mellitus type II, n (%) 14 (2.8) 3 (2.0) 0.774 0.02

Diabetes mellitus type I or II, n (%) 23 (4.5) 4 (2.7) 0.481 0.04

Hypothyroidism, n (%) 2 (0.4) 0 (0) 1.000 0.03

Hyperthyroidism, n (%) 0 (0) 0 (0)

Digestive system diseases, n (%) 24 (4.7) 7 (4.7) 1.000 <0.01

Gastric ulcer 0 (0) 0 (0)

Duodenal ulcer 0 (0) 1 (0.7) 0.239 0.07

Peptic ulcer, site unspecified 0 (0) 0 (0)

Gastrojejunal ulcer 0 (0) 0 (0)

Gastritis and duodenitis 2 (0.4) 0 (0) 1.000 0.03

Alcoholic liver disease 17 (3.4) 5 (3.3) 1.000 0.01

Alcoholic cirrhosis 2 (0.4) 1 (0.7) 0.542 0.02

Toxic liver disease 0 (0) 0 (0)

Fibrosis and cirrhosis of liver 0 (0) 0 (0)

Acute pancreatitis 2 (0.4) 1 (0.7) 0.542 0.02

Chronic pancreatitis 2 (0.4) 0 (0) 1.000 0.03

Crohn disease 1 (0.2) 0 (0) 1.000 0.02

Ulcerative disease 0 (0) 0 (0)

Respiratory system diseases, n (%) 7 (1.4) 13 (8.7) < 0.001 0.18

Pneumonia, organism unspecified 2 (0.4) 7 (4.7) 0.001 0.15

Bacterial pneumonia 0 (0) 0 (0)

Viral pneumonia 0 (0) 0 (0)

Pneumonia due to Streptococcus pneumoniae 0 (0) 0 (0)

Pneumonia due to Haemophilus influenza 0 (0) 0 (0)

Pneumonia due to other infectious organisms, not elsewhere classified 0 (0) 0 (0)

Chronic obstructive pulmonary disease 3 (0.6) 1 (0.7) 1.000 <0.01

Asthma 1 (0.2) 2 (1.3) 0.133 0.07

Diseases of nervous system, n (%) 8 (1.6) 5 (3.3) 0.186 0.05

Epilepsy 5 (1.0) 3 (2.0) 0.392 0.04

Alcoholic polyneuropathy 2 (0.4) 2 (1.3) 0.226 0.05
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Factor AWS, n = 506 DT, n = 150 p φ/r

Others, n (%)

Urinary infection 3 (0.6) 0 (0) 1.000 0.04

Glaucoma 1 (0.2) 0 (0) 1.000 0.02
ICD-10 – International Classification of Diseases 10th edition. Statistically significant results (p < 0.05) are bolded, φ/r – effect size.

Table 1. Cont.

Table 2. Analysis of the frequency of somatic diseases among patients with alcohol dependence syndrome (ADS) under-
going treatment because of alcohol withdrawal syndrome (AWS) and delirium tremens (DT) with regard to age and gender

Factor Women p φ Men p φ

AWS DT AWS DT

Circulatory system diseases, n (%)

20-29 y/o 1 (16.7) 0 (0) 1.000 0.22 1 (2.9) 0 (0) 1.000 0.08

30-39 y/o 0 (0) 1 (20.0) 0.250 0.40 13 (115) 1 (3.0) 0.192 0.12

40-49 y/o 4 (14.3) 2 (33.3%) 0.281 0.19 18 (13.1) 4 (11.1) 0.791 0.03

50-59 y/o 1 (11.1) 1 (12.5) 1.000 0.02 27 (31.0) 3 (12.0) 0.115 0.16

60-69 y/o 4 (40.0) 3 (60.0) 0.608 0.19 24 (42.9) 4 (22.2) 0.164 0.18

70 y/o and above – – – – 4 (40.0) 1 (25.0) 1.000 0.14

Endocrine, nutritional and metabolic diseases, n (%)

20-29 y/o – – – – 2 (5.9) 0 (0) 1.000 0.12

30-39 y/o – – – – 4 (3.5) 0 (0) 0.575 0.09

40-49 y/o 1 (3.6) 0 (0) 1.000 0.08 3 (2.2) 1 (2.8) 1.000 0.02

50-59 y/o 1 (11.1) 0 (0) 1.000 0.24 8 (9.2) 0 (0) 0.200 0.14

60-69 y/o 2 (20.0) 0 (0) 0.524 0.28 6 (10.7) 1 (5.6) 1.000 0.08

70 y/o and above – – – – 2 (20.0) 1 (25.0) 1.000 0.06

Digestive system diseases, n (%)

20-29 y/o – – – – – – – –

30-39 y/o – – – – 6 (5.3) 5 (15.2) 0.125 0.16

40-49 y/o – – – – 9 (6.6) 1 (2.8) 0.690 0.07

50-59 y/o – – – – 7 (8.0) 0 (0) 0.341 0.13

60-69 y/o – – – – 2 (3.6) 1 (5.6) 1.000 0.04

70 y/o and above – – – – – – – –

Respiratory system diseases, n (%)

20-29 y/o – – – – – – – –

30-39 y/o – – – – – – – –

40-49 y/o 2 (7.1) 1 (16.7) 0.453 0.13 1 (0.7) 1 (2.8) 0.374 0.08

50-59 y/o 0 (0) 1 (12.5) 0.471 0.27 1 (1.1) 4 (17.4) 0.007 0.32

60-69 y/o 1 (10.0) 2 (40.0) 0.242 0.35 2 (3.6) 3 (16.7) 0.089 0.22

70 y/o and above – – – – 0 (0) 1 (25.0) 0.286 0.44

Diseases of nervous system, n (%)

   20-29 y/o – – – – 1 (2.9) 0 (0) 1.000 0.08

   30-39 y/o – – – – 1 (0.9) 2 (6.1) 0.128 0.15

   40-49 y/o 1 (3.6) 0 (0) 1.000 0.08 3 (2.2) 0 (0) 1.000 0.07

   50-59 y/o – – – – 1 (1.1) 2 (8.7) 0.110 0.19

   60-69 y/o 1 (10.0) 0 (0) 1.000 0.19 0 (0) 1 (5.6) 0.243 0.21

   70 y/o and above – – – – – – – –
Statistically significant results (p < 0.05) are bolded, φ – effect size.
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The assessment of the influence of somatic 
diseases on delirium tremens in persons with 
alcohol dependence syndrome hospitalised 
in a psychiatric hospital because of alcohol 
withdrawal syndrome diagnosis

A logistic regression analysis was performed for di-
sease groups (according to the  ICD-10 classification). 
The applied model was well-selected (Hosmer-Lemeshow 
test results: χ2(2) = 0.69, p = 0.708) and explained about 
3% of variation in group classifications. The occurrence 
of respiratory system diseases was associated with nearly 
six-fold (odds ratio (OR) = 5.93) more frequent DT deve-
lopment. Next, logistic regression analyses using the in-
troduction method were performed for all  AWS and 
DT hospitalisations to examine what diseases increased 
the risk of DT (patients who stayed in the hospital several 
times had each hospitalisation recorded separately; this 
allowed for the analysis to consider diseases of an acute 
nature, e.g., infections, surgeries, etc.). The  model con-
sidered all diseases that occurred at least four times. 
The  applied model turned out to be well-selected (Ho-

smer-Lemeshow test results: χ2(2) = 1.14, p = 0.768) and 
explained about 3% of variation in group classifications. 
It was concluded that pneumonia (J18 acc. to ICD-10) 
was related eleven times more to DT cases. However, 
none of  the  analysed circulatory system diseases, chro-
nic obstructive pulmonary diseases (COPD), asthma, or 
acute pancreatitis were related to the  frequency of  DT 
diagnoses in ADS patients undergoing treatment. The re-
sults of  the  logistic regression analyses are presented in 
Table 3. 

Assessment of delirium tremens frequency 
depending on the age and gender of patients 
with alcohol dependence syndrome 
undergoing alcohol withdrawal syndrome 
treatment in a psychiatric hospital

To determine whether patient age or gender was re-
lated to the  occurrence of  DT, linear regression analy-
sis was performed. The  applied model turned out 
to be well-selected (Hosmer-Lemeshow test results: 
χ2(8) = 5.12, p = 0.744) and explained less than 1% of va-

Table 3. Presence of diseases from groups of diseases and particular diseases (according to ICD-10) and the development 
of delirium tremens (DT) in patients with alcohol dependence syndrome (ADS) undergoing alcohol withdrawal syndrome 
(AWS) treatment in a psychiatric hospital

Factor B Se Z(1) p OR 95% CI for OR

ll Ul

Groups of diseases

Constant –1.27 0.10 167.56 < 0.001 0.28

Disease of circulatory system  –0.28 0.25 1.33 0.250 0.75 0.46 0.46

Internal secretion system disorders –1.04 0.62 2.76 0.097 0.36 0.11 0.11

Digestive system diseases –0.16 0.44 0.14 0.712 0.85 0.36 0.36

Respiratory system diseases 1.78 0.44 16.13 < 0.001 5.93 2.49 2.49

Nervous system diseases 0.56 0.60 0.88 0.349 1.76 0.54 0.54

Diseases 

Constant –1.26 0.10 169.89 0.000 0.28

Heart failure 0.39 1.28 0.09 0.759 1.48 0.12 18.00

Ischaemic heart diseases –0.37 1.10 0.11 0.736 0.69 0.08 5.99

Hypertensive diseases –0.33 0.27 1.55 0.213 0.72 0.43 1.21

Atrial fibrillation 0.46 0.59 0.60 0.441 1.58 0.49 5.06

Diabetes mellitus –0.78 0.62 1.59 0.208 0.46 0.14 1.55

Alcoholic liver disease –0.26 0.53 0.23 0.630 0.77 0.27 2.20

Alcoholic cirrhosis 0.76 1.37 0.31 0.576 2.15 0.15 31.27

Acute pancreatitis 0.57 1.23 0.21 0.645 1.76 0.16 19.56

Pneumonia, organism unspecified 2.48 0.70 12.58 0.000 11.89 3.03 46.70

Chronic obstructive pulmonary disease –0.07 1.12 0.00 0.953 0.94 0.10 8.46

Asthma 2.07 1.23 2.81 0.094 7.89 0.70 88.51

Epilepsy 0.46 0.76 0.37 0.545 1.59 0.36 7.09

Alcoholic polyneuropathy 0.68 1.14 0.35 0.553 1.97 0.21 18.56
ICD-10 – International Classification of Diseases 10th edition. Statistically significant results (p < 0.05) are bolded.  
LL – lower limit of the confidence interval, UL – upper limit of the confidence interval.
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Table 4. Age and gender of patients with alcohol dependence syndrome (ADS) undergoing alcohol withdrawal syndrome 
(AWS) and delirium tremens (DT) treatment in a psychiatric hospital and the length of hospitalization

Factor B Se Beta t p 95% CI for B

ll Ul

(Constant) 7.87 0.45 17.44 < 0.001 6.98 8.75

Gender 0.25 0.28 0.03 0.89 0.372 –0.30 0.81

Age 0.05 0.01 0.24 6.36 < 0.001 0.04 0.07

Statistically significant results (p < 0.05) are bolded.  
LL – lower limit of the confidence interval, UL – upper limit of the confidence interval.

riation in the dependent variable (Cox and Snell’s pseudo 
R2  =  0.002). The  analysis of  all AWS-related hospitali-
sations showed that neither age (p = 0.314) nor gender 
(p = 0.46) was a significant predictor of DT. 

length of alcohol withdrawal syndrome and 
delirium tremens hospital treatment of patients 
with alcohol dependence syndrome in relation 
to age, gender and specific diseases

On the  basis of  all hospitalisations needed for AWS 
and DT treatment registered in 2019 at the  hospital, 
the authors conducted a linear regression analysis to see 
whether the  age and gender of  patients were related to 
the length of their hospital stay. The analysis did not inc-
lude extreme hospitalisations (above 3SD and patients di-
scharged within 24 hours). The applied model was well-
selected for the dataset (F(2.742) = 20.51, p = 0.001) and 
explained approximately 5% of  variation in the  depen-
dent variable. The results showed that the  length of ho-
spital stay increased by a unit of 0.05 with each additional 
year of age. It was also determined that patient  gender 
was not related to duration of hospital stay for AWS or 
DT treatment. Detailed results are presented in Table 4. 

The association between specific diseases and length 
of hospital stay was also investigated by linear regression 
analysis using the introduction method (using the same 
dataset so as not to exclude acute diseases). The applied 
model was well-selected for the dataset (F(24.729) = 3.41, 
p < 0.001). The analysis revealed that pneumonia (ICD-
10 category J18), COPD (ICD-10 category J44) and 
duodenal ulcer (ICD-10 category K26) were associated 
with a hospital stay that was longer by about 6 days. For 
patients with acute pancreatitis, their hospitalisation was 
significantly shorter by about 3 days compared to patients 
without such a  diagnosis. Next, the  linear regression 
analysis was conducted for disease groups (according to 
ICD-10 classifications). The applied model was well-se-
lected for the dataset (F(5.3737) = 6.60, p < 0.001) and 
explained about 4% of variation (R2 = 0.036). The analysis 
showed that patients with diagnosed respiratory system 
diseases were hospitalised significantly longer by about 
3 days compared to other patients. Detailed results are 
presented in Table 5. 

Assessment of the influence of diseases on 
the number of alcohol withdrawal syndromes 
(alcohol withdrawal syndrome and delirium 
tremens) per year that require alcohol 
withdrawal syndrome and delirium tremens 
treatment in a psychiatric hospital

Next, we examined the  question of  whether any di-
sease or group of  diseases (according to ICD-10 clas-
sifications) was related to the  number of  AWS and DT 
cases that required treatment in a  psychiatric hospital. 
This analysis was possible because of the region-specific 
psychiatric treatments applied de facto in the  province  
(voivodeship) of Poland in which this study was conduc-
ted. First, ADS patients undergoing treatment were divi-
ded into two groups: those that underwent AWS and DT 
treatment in the hospital only once in the study period 
(586 persons) and those hospitalised more than once (70 
persons). The analysis only considered diseases diagno-
sed in at least four patients. The ordinal regression analy-
sis revealed that none of the diseases included was asso-
ciated with an increase in hospitalisations per year. 

There was also the  question of  whether any group 
of somatic diseases (according to ICD-10 classifications) 
was related to an  increase or decrease in hospital stay 
caused by AWS or DT per year at the  studied hospital. 
The results of the ordinal regression analysis did not iden-
tify any significant relationships. 

DISCUSSION
This study of  ADS patients undergoing treatment 

for AWS or DT at a psychiatric hospital in Poland reve-
aled that the most common group of somatic diseases in 
such patients is circulatory system diseases (present in 
19.2% of AWS patients and 13.3% of those with DT), with 
the most common condition being essential hypertension 
(diagnosed in 16% of AWS patients and 10.7% of  those 
with DT). The majority of patients in this study did not 
have a somatic disease diagnosis (69.8% of AWS patients 
and 70% of DT patients). However, men aged 50-59 dia-
gnosed with DT suffered from respiratory tract diseases 
more often than men of the same age with an AWS dia-
gnosis. When examining the association of somatic dise-
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Table 5. The  occurrence of  particular somatic diseases and groups of  diseases (according to ICD-10) and the  length 
of hospitalisation of patients with alcohol dependence syndrome (ADS) undergoing treatment in a psychiatric hospital due 
to alcohol withdrawal syndrome (AWS) and delirium tremens (DT)

Factor B Se β t p 95% CI for B

ll Ul

Diseases 

Constant 10.14 0.11 89.61 0.000 9.92 10.37

Chronic viral hepatitis C 2.86 2.72 0.04 1.05 0.294 –2.48 8.20

Human immunodeficiency virus (HIV) disease –0.14 2.72 0.00 –0.05 0.958 –5.48 5.20

Heart failure 0.85 1.46 0.02 0.58 0.560 –2.02 3.72

Oesophageal varices 0.03 3.89 0.00 0.01 0.993 –7.61 7.67

Ischaemic heart diseases 1.84 1.12 0.06 1.64 0.101 –0.36 4.04

Hypertensive diseases 0.39 0.28 0.05 1.36 0.176 –0.17 0.94

Atrial fibrillation –0.27 0.75 –0.01 –0.37 0.715 –1.74 1.20

Disorders of lipoprotein metabolism and other lipidaemias 0.27 1.58 0.01 0.17 0.866 –2.84 3.37

Diabetes mellitus type 1 and 2 –0.76 0.57 –0.05 –1.34 0.182 –1.89 0.36

Hypothyroidism 2.36 1.93 0.04 1.22 0.221 –1.42 6.14

Duodenal ulcer 5.86 2.72 0.08 2.15 0.032 0.52 11.20

Gastritis and duodenitis 2.86 2.72 0.05 1.05 0.294 –2.48 8.20

Alcoholic liver disease –0.03 0.61 0.00 –0.06 0.956 –1.23 1.16

Alcoholic cirrhosis 0.52 1.70 0.01 0.31 0.760 –2.81 3.85

Acute pancreatitis –3.14 1.57 –0.07 –2.00 0.046 –6.23 –0.05

Chronic pancreatitis 0.36 1.93 0.01 0.19 0.853 –3.42 4.14

Crohn disease –0.14 2.72 0.00 –0.05 0.958 –5.48 5.20

Glaucoma  2.14 3.25 0.03 0.66 0.511 –4.24 8.52

Pneumonia, organism unspecified 5.63 1.00 0.21 5.63 < 0.001 3.67 7.60

Chronic obstructive pulmonary disease 6.36 1.36 0.16 4.66 < 0.001 3.68 9.04

Asthma –0.60 1.57 –0.01 –0.38 0.701 –3.69 2.49

Epilepsy –0.07 0.94 0.00 –0.07 0.943 –1.90 1.77

Alcoholic polyneuropathy 1.99 1.62 0.05 1.23 0.220 –1.19 5.17

Urinary tract infection  –2.68 1.58 –0.06 –1.70 0.090 –5.79 0.42

Groups of diseases

Constant 10.29 0.11 – 95.58 0.000 10.08 10.50

Diseases of circulatory system 0.14 0.25 0.02 0.57 0.570 –0.35 0.63

Endocrine nutritional diseases and metabolic –0.59 0.47 –0.05 –1.25 0.212 –1.52 0.34

Digestive system diseases 0.33 0.46 0.03 0.71 0.476 –0.58 1.23

Respiratory system diseases 3.31 0.66 0.18 5.04 0.000 2.02 4.59

Diseases of nervous system 1.23 0.73 0.06 1.69 0.092 –0.20 2.66
Statistically significant results (p < 0.05) are bolded. LL – lower limit of the confidence interval, UL – upper limit of the confidence interval.

ases with DT, it was noted that DT patients suffered from 
respiratory tract diseases and pneumonia (J18 according 
to ICD-10) significantly more often than AWS patients 
(p < 0.000). The analysis also allowed for the conclusion 
that the  age and gender of  patients were not related to 
the frequency of DT symptoms. The dataset showed that 
the  length of  hospital stay increased significantly with 
patient age. Somatic diseases also affected the  duration 

of  hospitalisation. Acute pancreatitis patients were ho-
spitalised for a significantly shorter period of  time than 
other patients (by approximately 3 days), while patients 
with COPD and duodenal ulcers were hospitalised si-
gnificantly longer than other patients (by approximately  
6 days). It was also found that none of the diseases or gro-
ups of diseases were related to the number of hospitalisa-
tions per year for AWS or DT treatment.
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These findings highlight the important role of somatic 
factors in DT development in patients with AWS, which 
is consistent with previous studies. In a study from Ger-
many, the risk factors for developing DT in AWS patients 
were (among others) hypokalaemia and the  presence 
of brain lesions [14].

A Spanish cohort study by Monte et al. revealed that 
AWS-treated patients with seizures, a  body temperature 
above 38oC measured in the armpit, and a systolic blood 
pressure above 150 mmHg were at a  higher risk of  de-
veloping DT [10]. Another study pointed to frequent 
thrombocytopenia in patients with severe AWS, along 
with complications in the  form of  alcoholic seizures or 
DT [15]. A  study conducted by Polish researchers re-
ported a  relation between the occurrence of  thrombocy-
topenia and higher risk of  developing complicated AWS 
(with DT or withdrawal seizures) in a population of Po-
lish patients with AWS. The researchers reported that the  
highest risk was when the platelet level was below 119 k/ml 
[16]. Palmstierna (2001) identified five factors that may 
predict DT in patients admitted to hospitals: tachycar-
dia, symptoms of infection, signs of AWS with a concen-
tration of alcohol in body fluids above 1 g/l, epileptic fits 
and DT episodes in the medical history [17]. Teetharatkul 
et al. (2018) pointed to red blood count cells lower than  
4.5 × 106/µl as a  significant risk factor of  delirium tre-
mens [18]. According to Benson et al. (2019), among 
others, the  value of  systolic blood pressure is associated 
with the development of DT or withdrawal seizures [19]. 
Another study indicated a  role of  serum alanine ami-
notransferase level and initial patient management in 
the development of severe AWS [20]. A meta-analysis by 
Goodson et al. (2014) pointed to hypokalaemia, thrombo-
cytopenia and, most importantly, severe AWS in the me-
dical history (with DT and/or seizures) as risk factors for 
developing severe AWS. The authors highlight the need to 
obtain deeper insights into the issue [21]. In a review artic-
le, Silczuk and Habrat (2020) noted the increasing impor-
tance of  thrombocytopenia among the  parameters used 
to determine the risk of DT or withdrawal seizures [22]. 
In clinical practice, it is crucial to differentiate the somatic 
states of patients as it may help in assessing the risk of de-
veloping DT in those admitted to a hospital due to AWS. 
According to the present study, DT symptoms in the cour-
se of AWS were observed more often in patients with lung 
diseases, especially pneumonia. Acute infectious diseases 
are widely recognised as a potential risk factor for the de-
velopment of DT in AWS patients [23]. In an interesting 
study by Gupta et al. (2019), it was shown that American 
patients with alcohol use disorder who suffered pneumonia 
were infected by drug resistant organisms less often than 
patients without alcohol use disorder. Among patients with 
alcohol use disorder, those with AWS had a  higher risk 
of  clinical deterioration [24]. In another study (de Roux  
et al., 2006), researchers noted that pneumococcal infec-

tion occurred more often in patients with ADS and that 
actual ADS was associated with severe pneumonia [25].

A systematic review (Wood et al., 2018) pointed out 
that a  single symptom is not helpful in assessing the risk 
of developing severe AWS (understood as the occurrence 
of alcoholic seizures, DT or clinical classification of seve-
re AWS) and that diagnostic tools analysing combinations 
of many symptoms are more useful [26]. Kraemer et al. 
(2003) found that patients with three or more risk factors 
have a higher risk of developing severe AWS [27]. In sear-
ching for factors that may increase the risk of DT, patient 
gender has also been considered. However, in the present 
study this was not significantly related to a greater tenden-
cy to develop DT. A previous reported indicated that male 
gender, among others factors (Caucasian race, history of 
psychiatric disorders, thrombocytopenia, etc.), may incre-
ase the risk of developing benzodiazepine-resistant alcohol 
withdrawal (in this study specified as being when 40 mg of 
diazepam or more needs to be administered in 1 hour) [28].

A Spanish study (Puerta Louro et al., 2006) noted 
advanced age as a  factor related to higher mortality in 
AWS patients [29]. Our study did not find a connection 
between patient age and risk of developing DT, but did 
find a positive correlation between patient age and length 
of hospitalisation (p < 0.001).

The frequency of particular somatic diseases among 
patients in our study is also worth discussing. On the ba-
sis of medical records, the most frequent somatic disease 
diagnosed among ADS patients was essential hyperten-
sion – which was found in 16.0% of  AWS patients and 
10.7% of those with DT. However, the rates found here are 
much lower than those described for the general Polish 
population. According to NATPOL 2011, essential hyper-
tension is diagnosed in 39.3% of Poles aged 40-59 [30].  
Diabetes was diagnosed in 4.5% of  AWS patients and 
2.7% of DT patients included in this study, while IDF data 
suggest that diabetes affects approximately 8.1% of Poles 
aged 20-79 [31]. Over 60% of  adult Poles suffer from 
hypercholesterolemia, while only 0.6% of  the examined 
AWS patients and none of the DT patients displayed li-
pidaemia [32]. These data appear to be of interest in re-
lation to a study (Mori et al., 2015) reporting that greater 
use of alcohol was associated with increased high-density 
lipoproteins (HDL) in serum [33].

The underestimated rates of somatic diseases among 
patients with ADS require further research. It also makes 
the elaboration of DT risks more difficult, especially since 
the results obtained contradict the findings of prior stu-
dies. ADS has been associated with a higher risk of soma-
tic co-morbidities [6]. A Danish cohort study (Holst et al., 
2017) revealed that persons with ADS are at a higher risk 
of developing somatic diseases compared to the control 
group [34]. An  international European survey that was 
also carried out in Poland revealed that 34.8% of patients 
with ADS reported at least one somatic disease [35].
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Patients with alcohol use disorder have a higher risk 
of ischemic heart disease mortality [36]. A meta-analysis 
(Briasoulis et al., 2012) showed that drinking larger amo-
unts of alcohol raises the risk of hypertension in men and 
woman [37]. Similarly, a Danish prospective cohort study 
revealed that consuming more than 35 drinks per week 
is associated with an  increased risk of  atrial fibrillation 
in men [38]. Notably, 35% of people who abuse alcohol 
will develop a  serious liver disease [39]. Alcohol abuse 
negatively affects liver functioning after 1-5 years [40]. In 
a study conducted in central Poland, 34.4% patients with 
ADS reported physical pain during the previous month 
[41]. The problem of underdiagnosing somatic diseases 
in patients in Polish psychiatric hospitals has been raised 
before [42].

Attention should also be paid to the fact that, in light 
of our dataset, some somatic diseases present in patients 
hospitalised in a psychiatric hospital for AWS or DT treat-
ment were tied to a longer hospital stay. According to a stu-
dy by Fabisiak et al. (2018), alcohol is the main aetiological 
factor of  acute pancreatitis in patients admitted to a  ga-
strointestinal ward [43]. This finding may explain the ob-
servation of a shorter hospitalisation stay by approximately  
3 days in patients with AWS and acute pancreatitis (AP), 
since patients with AP require treatment in specialist ho-
spitals. By contrast, longer hospitalisations were recorded 
for diseases such as pneumonia, COPD and duodenal 
ulcers. Future research should assess the influence of ulcers 
on the course of AWS and length of hospitalisation.

It is known that chronic peptic ulcer disease, Mallory
-Weiss syndrome and Dieulafoy’s lesion in alcoholic liver 
disease patients lead to increased bleeding in the upper 
parts of  the digestive tract [44]. Thus, the  longer hospi-
tal stays in patients with respiratory tract diseases may 
be explained by significantly more frequent DT episodes. 

lIMITATIONS
This study is subject to several limitations. First, it was 

conducted at a single medical centre. Information on so-
matic diseases in patients’ medical records was often pro-
vided by the patients themselves. Furthermore, patients’ 
mental and somatic states during hospitalisation do not 
always allow for a complete medical interview regarding 

treatment history and an objective history from the pa-
tient’s family is not always available. The attending phy-
sicians were not always able to access medical histories 
from primary healthcare records, specialist outpatient 
care or information sheets from specialist hospitals. In 
addition, this study did not include patients presenting 
at the hospital admission room who were not admitted to 
a psychiatric hospital due to insufficient intensity of AWS 
symptoms or too severe a general condition. In psychia-
tric hospitals, the  ability to carry out full somatic dia-
gnostics may be limited by the lack of advanced medical 
equipment or limited availability of specialist physicians 
other than psychiatrists and internists, such that some 
somatic diseases may not be included in the  medical 
documentation and therefore not included in the analy-
ses. Some of  the  analyses were conducted on the  basis 
of the assumption that patients with AWS were hospita-
lised according to the region of their residence. However, 
this zoning is unofficial (although mostly respected) and 
does not include private medical centres.

CONClUSIONS
The results of  this study confirm the  association 

between particular somatic diseases and the  develop-
ment of  DT in AWS patients, as described in the  prior 
literature. The questions posed throughout this study are 
practical in nature. Due to the high mortality rate of un-
treated DT, clinicians need to know the factors that may 
predispose a patient to develop DT. The investigation re-
vealed that respiratory tract diseases, especially pneumo-
nia, were associated with significantly more frequent DT 
symptoms in AWS patients, while patient age and gender 
showed no correlations with DT diagnoses. Therefore, 
clinicians should pay closer attention to prevention, ear-
ly diagnostics and optimal treatment of respiratory sys-
tem diseases. The most frequent somatic diseases among 
patients with ADS undergoing AWS and DT treatment 
were cardiovascular diseases and hypertension. Howe-
ver, compared to data for the general Polish population, 
the rates of somatic comorbidities seem low and thus sug-
gest an underestimation of somatic diseases among ADS 
patients. The influence of somatic health on the develop-
ment and course of DT thus requires further research.
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