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Abstract
Background The CohRTA multicenter study aims to characterize patients undergoing a 
first treatment for alcohol use disorder (AUD). The objective is to analyze sex-specific dif-
ferences in the comorbidity of AUD when starting the first treatment for the disorder.
Methods A multicenter study was carried out between 2014 and 2021 in 6 public cent-
ers in Spain. Sociodemographic characteristics were collected, variables related to alcohol 
consumption, medical comorbidity according to Cumulative Illness Rating Scale-Substance 
Abuse (CIRS-SA), antecedent of psychiatric comorbidity, general blood test and screening 
for drugs in urine. Logistic regression models were used to establish associations.
Results A total of 896 patients (634 M, 262 W) were included. Median age at admission 
was 48  years [IQR:41–56  years]. Men reported beginning regular alcohol consumption 
at an earlier age and drank more alcohol. The most frequent medical comorbidities were 
hepatic, respiratory, vascular and neurological. The median number of affected systems 
was three, with no differences between men and women. However, depressive disorder was 
more frequent in women. In the multivariate analysis, women were up to 4 times more 
likely to have a major depressive disorder, elevated ESR and elevated total cholesterol than 
men. Men started alcohol consumption earlier, had a higher body mass index (BMI), a 
higher probability of using cocaine and a higher frequency of GGT and bilirubin alteration 
than women.
Conclusion Differences by sex were found among individuals beginning first treatment for 
AUD. These differences must be taken into account when designing specific therapeutic 
strategies for men and women.

Keywords Alcohol · Sex differences · Clinical variables · Comorbid disorders

Alcohol use disorder (AUD) is a disease characterized by the problematic use of alcohol. 
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), the dis-
order is diagnosed when two or more criteria are presented out of eleven that are evaluated, 
including the amount of alcohol ingested and the appearance of withdrawal symptoms 
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when discontinuing consumption. AUD is considered severe if six or more diagnostic cri-
teria are detected (APA, 2013).

The prevalence of AUD in the Western world is high, affecting 12% of the European adult 
population. In 2016, alcohol consumption was responsible for 3% and 8% of mortality in 
women and men, respectively (WHO, 2018).

The prevalence of alcohol consumption and amount has historically been higher in men 
than in women (Slade et al., 2016). However, these differences have been narrowing in recent 
years (Slade et al., 2016; White, 2020). The frequency and amount of consumption is increas-
ing among women, while in men, these patterns remain stable (Grucza et al., 2018). In adoles-
cents, the pattern of binge drinking has declined more rapidly in men than in women, causing 
sex differences to narrow and even reverse (Johnston et al., 2016).

In the older population, an increase in the prevalence of alcohol consumption and in the 
binge drinking pattern is described, especially among women (Han et al., 2017). However, men 
over 50 years of age show a higher prevalence of consumption and standard drink units per day, 
although with geographic variations among the 21 countries analyzed (Calvo et al., 2020).

There are sex-specific differences in the risk factors for developing AUD, as well as in the 
medical and psychiatric comorbidity of individuals who are dependent or abuse alcohol (Erol 
& Karpyak, 2015). For example, in women, anxiety disorder, childhood trauma and distur-
bances in mood or emotions (internalizing symptoms) have been described as risk factors 
(Guinle & Sinha, 2020; McHugh & Weiss, 2019). In men, developing AUD has been linked 
to novelty seeking, conduct disorder, parental loss and low self-esteem (Kendler et al., 2015).

In relation to the medical comorbidities associated with AUD, a greater vulnerability to the 
neurotoxic effects of ethanol, liver disease, cardiovascular disease, breast cancer, infertility and 
early menopause has been reported (Nolen-Hoeksema, 2004). Psychiatric comorbidities such as 
major depression, dysthymia and anxiety disorders occur more frequently in women, while in 
men, antisocial personality disorder is more frequent (Boykoff et al., 2010; Kendler et al., 2015; 
McHugh & Weiss, 2019; Nolen-Hoeksema, 2004). In addition, depressive symptoms seem to be 
associated with relapses in alcohol consumption, mainly in women (Schutte et al., 1997).

The increase in the frequency and quantity of alcohol consumption among women could 
be reflected in the increasing morbidity and mortality of this population. In this sense, an 
increase in the number of visits to the emergency room and in alcohol-related mortality has 
been described (White et al., 2018, 2020).

It has been suggested that sex differences should be considered in the design of specific 
therapeutic interventions for AUD (Greenfield et al., 2007). However, a sufficient number of 
patients is needed to establish differential aspects of the disorder and the severity of medical 
and psychiatric complications (Agabio et al., 2017).

The CohRTA multicenter study has as its main objective to characterize AUD in men and 
women in Spain as they begin their first treatment for the disorder (Sanvisens et al., 2021). We 
aimed to analyze sex differences in the context of sociodemographic, clinical and disease bur-
den aspects to better understand different treatment interventions in this population.

Material and Methods

Participants and Methods

From January 2014 to March 2021, 896 patients who began their first treatment for AUD 
in six public centers of the Spanish health system affiliated with the CohRTA study were 
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enrolled. The centers were Hospital Son Espases (Palma de Mallorca), Hospital Clinic (Bar-
celona), Hospital del Mar (Barcelona), Hospital 12 de Octubre (Madrid), Hospital Universi-
tari Germans Trias i Pujol (Badalona) and Hospital Universitari de Bellvitge (Hospitalet de 
Llobregat).

The study was approved by the Clinical Research Ethics Committee (CEIC) of the coor-
dinating center (Hospital Universitari Germans Trias i Pujol) and by the CEIC of each par-
ticipating center. The patients signed an informed consent form that included the transfer 
of clinical data and biological samples. The methods used in this study have complied with 
the ethical standards for medical research, the principles of good clinical practice estab-
lished by the Declaration of Helsinki, and Organic Law 3/2018 on Data Protection and 
Guarantee of Digital Rights (LOPD-GDR) and Law 14/2007 on Biomedical Research.

The diagnosis of AUD was made according to DSM-5 criteria (APA, 2013), and the 
patients followed the same clinical protocol in all participating centers. The CohRTA multi-
center study has a database with 1) sociodemographic variables (i.e., age, sex, employment 
status, educational level, marital status); 2) alcohol consumption questionnaire: age at first 
alcohol exposure, age of onset of regular alcohol consumption (i.e. weekly drinking), dura-
tion of regular alcohol consumption (i.e. elapsed time between age of onset of regular alco-
hol consumption, and age at admission to treatment), amount of alcohol consumption (last 
30 days) in Standard Drinks per day (SD/day), and number of alcohol intoxications (lifetime); 
3) use of other substances (i.e., cocaine); 4) Cumulative Illness Rating Scale-Substance 
Abuse (CIRS-SA), which assesses the involvement of organs and systems and the severity of 
comorbidity; 5) psychiatric comorbidity; and 6) laboratory parameters with hemogram, bio-
chemistry, viral serologies and screening for drugs of abuse in urine when entering the study.

The CIRS-SA scale is validated in the Spanish population (Castillo et al., 2004; Rivas et al., 
2013) and analyzes comorbidities in the following organs/systems: (i) heart; (ii) vascular and 
hematopoietic; (iii) respiratory; (iv) eyes, ears, nose; (v) throat and larynx; (vi) gastrointestinal 
tract; (vii) liver, including hepatitis B and C viruses; (viii) renal; (ix) genitourinary; (x) mus-
culoskeletal; (xi) neurological; (xii) endocrinology, breast and infectious diseases; and (xiii) 
HIV infection. Each category receives a score between 0 and 4 according to the severity of the 
illness, with 0 being the absence of comorbidity and 4 being a very severe manifestation. In 
addition, CIR-SA generates three indicators: (a) total score (range from 0 to 54), (b) number of 
organs or systems affected (range from 0 to 13) and (c) severity index (total score divided by 
the number of organs or systems affected).

Antecedent of psychiatric comorbidity might be established following a review of the 
medical records to obtain diagnoses from specialists in Psychiatry: major depression, psy-
chosis, attention and hyperactivity disorder, posttraumatic stress disorder, generalized anxi-
ety disorder, panic disorder, social phobia and mania.

Upon entry into the study, blood samples were obtained for hematological parameters 
(i.e., hemogram), liver function (i.e., aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), gamma-glutamyl transferase (GGT) and acute phase reactants, such 
as erythrocyte sedimentation rate (ESR). Serologies were performed to detect antibodies 
against HIV, HCV and HBV. In addition, a urine drug screen was carried out.

Statistical analysis

Categorical variables are expressed as relative frequencies, and continuous variables are 
expressed as the median and interquartile range (IQR). Sex differences in categorical 
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variables were determined using Fisher’s exact test or the chi-square test. Mann‒Whitney 
U test was applied as a nonparametric test for continuous variables.

A logistic regression model was used to analyze sex differences, with men being the 
reference category. For the regression model, some variables with various categories 
were dichotomized (i.e., oropharynx  and larynx). The multivariate analysis included 
those variables that were statistically significant in the univariate analysis; specifically, 
laboratory parameters were included in the model when statistically significant globally 
and pathologically. Results with a p value < 0.05 were considered statistically significant. 
Statistical analyses were performed with IBM SPSS Statistics version 22 (IBM, Armonk, 
NY, USA).

Results

A total of 896 patients (634 men) were included in the study. The age at the first treat-
ment (median [IQR]: 48  years [41–56]) was similar in men and women. However, 
statistically significant differences (p < 0.001) were observed in work and family situ-
ations: women were more dedicated to household chores (5.9% vs. 0.2%), they had 
a lower prevalence of disability (13% vs. 19.7%) and they were divorced more fre-
quently (36.8% vs. 30.6%), while men tended to be single (36.8% vs. 24%).

Regarding educational level, 21% of the men and 13% of the women had a primary 
school education; 56% of both genders had secondary education, and women had a higher 
frequency of university studies than men (25.3% vs. 16.3%, respectively) (p = 0.002).

Alcohol consumption

Table 1 shows the characteristics of alcohol consumption. Men started drinking, on aver-
age, one year earlier than women (median [IQR]: 15 [13–17] years vs. 16 [14–18] years; 
p = 0.002) and tended to consume alcohol regularly from an earlier age (median [IQR]: 
20 [17–26] years vs. 26 [20–37] years; p < 0.001). In addition, men consumed a greater 
amount of alcohol than women (median [IQR]: 15 [10–24] SU/day vs. 12 [8–20] SU/day; 
p < 0.001).

In addition, a family history of AUD was more frequent among women (p = 0.004), and 
in relation to the consumption of other substances, men showed a higher prevalence of 
cocaine use than women (p = 0.003).

Medical comorbidity

Table  2 shows the sex differences in baseline medical comorbidities. Overall, the 
most frequent organ or system involvement was the liver (73%), followed by respira-
tory (55%) and vascular (52%) systems. Compared with women, men showed a higher 
prevalence of severe or very severe medical comorbidities in most organs or systems, 
although statistically significant differences were observed only in oropharynx and lar-
ynx (p < 0.05). In addition, the severity index score of the CIRS-SA scale was higher 
for men (p < 0.05).
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Psychiatric comorbidity

Table  3 shows the prevalence of psychiatric comorbidities. The most frequent disor-
ders were major depression (MDD) (24.0%), generalized anxiety (6.1%) and psychotic 
disorder (2.5%). The prevalence of MDD was significantly higher in women than in 
men (46.7% vs. 22.0%, p < 0.001).

Anthropometric and blood parameters

The BMI and general laboratory parameters are described in Table  4. Men had a 
higher BMI than women (25.6 vs. 24.0  kg/m2, p < 0.001). Men also showed a higher 
median leukocyte count and hemoglobin level than women (p = 0.018 and p < 0.001, 

Table 1  Characteristics of 634 men and 262 women requesting a first treatment for AUD in the CohRTA 
Study

(1) Statistical analysis was conducted using the Mann–Whitney U test
(2) Statistical analysis was conducted using Fisher’s exact test or chi-square test

Variables Men 
N = 634
n (%)

Women 
N = 262
n (%)

p value

Age at first alcohol use
Median (IQR)(n = 858)

15 (13–17) 16 (14–18) 0.002(1)

Age of onset of regular alcohol consumption
Median (IQR)(n = 890)

20 (17–26) 26 (20–37)  < 0.001(1)

Duration of regular alcohol consumption (years)
Median (IQR)(n = 888)

26 (14–35) 17 (9–29)  < 0.001(1)

DSM-5 criteria
Median (IQR)

10 (8–13) 10 (8–12) 0.328(1)

Amount of alcohol consumption (Standard Drink/day)
Median (IQR) (n = 841)

15 (10–24) 12 (8–20)  < 0.001(1)

AUD family history (n = 843)
No 232 (39.0) 72 (28.9)
Yes 349 (58.8) 173 (69.5) 0.014(2)

Unknown 13 (2.2) 4 (1.6)
Number of alcohol intoxications
(lifetime) (n = 796)
None 404 (72.8) 163 (67.6)
1–5 132 (23.8) 67 (27.8) 0.318(2)

 > 5 19 (3.4) 11 (4.6)
Tobacco Smokers
(n = 684)

454 (94.2) 195 (96.5) 0.139(2)

Detection of drugs in urine
Amphetamines (n = 725) 8 (1.6) 1 (0.5) 0.443(2)

Cannabis (n = 725) 99 (19.4) 33 (15.3) 0.221(2)

Cocaine (n = 725) 49 (9.6) 7 (3.2) 0.003(2)
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Table 2  Characteristics of comorbidity in 483 men and 213 women requesting a first treatment of AUD in 
CohRTA Study

Organ/System Severity Men 
N = 483
n (%)

Women 
N = 213
n (%)

p value

Heart Absent
Mild
Moderate
Severe
Very severe

439 (90.9)
19 (3.9)
17 (3.5)
8 (1.7)
0

202 (94.8)
3 (1.4)
5 (2.3)
2 (0.9)
1 (0.5)

0.154(1)

Vascular and hematopoietic Absent
Mild
Moderate
Severe
Very severe

234 (48.4)
153 (31.7)
84 (17.4)
9 (1.9)
3 (0.6)

98 (46.0)
84 (39.4)
28 (13.1)
3 (1.4)
0

0.203(1)

Respiratory Absent
Mild
Moderate
Severe
Very severe

218 (45.1)
176 (36.4)
77 (15.9)
8 (1.7)
4 (0.8)

93 (43.7)
87 (40.8)
25 (11.7)
5 (2.3)
3 (1.4)

0.480(1)

Eyes, ears, nose Absent
Mild
Moderate
Severe
Very severe

455 (94.2)
16 (3.3)
6 (1.2)
3 (0.6)
3 (0.6)

203 (95.3)
6 (2.8)
4 (1.9)
0
0

0.526(1)

Oropharynx and larynx Absent
Mild
Moderate
Severe
Very severe

405 (83.9)
35 (7.2)
19 (3.9)
11 (2.3)
13 (2.7)

184 (86.4)
16 (7.5)
12 (5.6)
1 (0.5)
0

0.047(1)

Gastrointestinal tract (upper and lower) Absent
Mild
Moderate
Severe
Very severe

444 (91.9)
29 (6.0)
5 (1.0)
1 (0.2)
4 (0.8)

201 (94.4)
7 (3.3)
3 (1.4)
1 (0.5)
1 (0.5)

0.557(1)

Liver, including hepatitis B and C viruses  Absent
Mild
Moderate
Severe
Very severe

123 (25.4)
14 (2.9)
294 (60.7)
35 (7.2)
18 (3.7)

63 (29.6)
6 (2.8)
131 (61.5)
6 (2.8)
7 (3.3)

0.203(1)

Renal Absent
Mild
Moderate
Severe
Very severe

470 (97.3)
10 (2.1)
1 (0.2)
0
2 (0.4)

204 (95.8)
6 (2.8)
3 (1.4)
0
0

0.173(1)

Genitourinary Absent
Mild
Moderate
Severe
Very severe

456 (94.4)
13 (2.7)
10 (2.1)
2 (0.4)
2 (0.4)

194 (91.1)
12 (5.6)
4 (1.9)
1 (0.5)
2 (0.9)

0.344(1)

Musculoskeletal Absent
Mild
Moderate
Severe
Very severe

429 (88.8)
23 (4.8)
22 (4.6)
7 (1.4)
2 (0.4)

191 (89.7)
15 (7.0)
7 (3.3)
0
0

0.202(1)



International Journal of Mental Health and Addiction 

1 3

Table 2  (continued)

Organ/System Severity Men 
N = 483
n (%)

Women 
N = 213
n (%)

p value

Neurological Absent
Mild
Moderate
Severe
Very severe

413 (85.5)
31 (6.4)
18 (3.7)
20 (4.1)
1 (0.2)

188 (88.3)
9 (4.2)
14 (6.6)
2 (0.9)
0

0.056(1)

Endocrine, breast and infectious diseases Absent
Mild
Moderate
Severe
Very severe

356 (73.7)
82 (17.0)
35 (7.2)
9 (1.9)
1 (0.2)

164 (77.0)
31 (14.6)
13 (6.1)
2 (0.9)
3 (1.4)

0.236(1)

HIV Infection Absent
Mild
Moderate
Severe
Very severe

462 (95.7)
8 (1.7)
6 (1.2)
6 (1.2)
1 (0.2)

207 (97.2)
1 (0.5)
2 (0.9)
3 (1.4)
0

0.692(1)

Total scores
Median [IQR]

4.0
(3.0–7.0)

4.0
(2.5–6.0)

0.187(2)

Number of categories affected
Median [IQR]

3.0
(2.0–4.0)

3.0
(2.0–4.0)

0.564(2)

Severity index
Median [IQR]

1.5
(1.3–2.0)

1.5
(1.3–1.8)

0.014(2)

Severity index = total score divided by number of categories affected
(1) Statistical analysis was conducted using Fisher´s exact test or chi-square test
(2) Statistical analysis was conducted using the Mann–Whitney U test

Table 3  Psychiatric comorbidity in 634 men and 262 women seeking a first AUD treatment in the CohRTA 
Study

(1)  Statistical analysis was conducted using Fisher’s exact test or chi-square test

Comorbidities Men 
N = 634
n (%)

Women 
N = 262
n (%)

p value (1)

Major depression disorder (n = 722) 109 (22.0) 106 (46.7)  < 0.001
Psychosis (n = 714) 16 (3.3) 6 (2.7) 0.721
Attention and hyperactivity disorders (n = 711) 12 (2.5) 4 (1.8) 0.787
Post-traumatic stress disorder (n = 712) 5 (1.0) 5 (2.2) 0.302
Generalized anxiety disorder (n = 714) 33 (6.7) 22 (9.8) 0.175
Panic disorder (n = 712) 7 (1.4) 7 (3.1) 0.151
Social phobia (n = 711) 2(0.4) 1 (0.4) 1.000
Maniac disorder (n = 712) 5 (1.0) 1 (0.4) 0.671
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Table 4  Body mass index (BMI) and blood parameters in 896 patients at first AUD treatment in the 
CohRTA Study

Variables Men
N = 634

Women
N = 262

p value

BMI (kg/m2) (n = 623) 25.6 24.0
Median (IQR) (23.5–29.1) (20.6–27.7)  < 0.001(1)

 > 25 (kg/m2), n (%) 240 (58.1) 87 (42.4) 0.001(2)

Blood count
Leukocytes (×  109/L) (n = 789) 7.1 6.8
Median (IQR) (5.9–8.8) (5.5–8.1) 0.018(1)

 < 4.0 (× 109/L), n (%) 29 (5.2) 13 (5.7) 0.861(2)

Hemoglobin (g/dL) (n = 791) 15.1 13.8
Median (IQR) (13.8–16.3) (12.8–14.9)  < 0.001(1)

 < 13 men < 12 women (g/dL), n (%) 91 (16.2) 31 (13.5) 0.386(2)

MCV (fL) (n = 789) 95.9 98.0
Median (IQR) (92.3–100.0) (93.4–102)  < 0.001(1)

 ≥ 95 (fL), n (%) 325 (58.1) 158 (68.7) 0.006(2)

Platelets (×  109/L) (n = 783) 218.5 232.0
Median (IQR) (169.8–272.3) (188.0–287.0) 0.012(1)

 < 150 (× 109/L), n (%) 92 (16.6) 29 (12.7) 0.192(2)

ESR (mm) (n = 682) 8.0 14.0
Median (IQR) (5.0–19.0) (7.0–26.0)  < 0.001(1)

 > 20 (mm), n (%) 116 (24.1) 73 (36.3) 0.001(2)

Biochemistry
Total cholesterol (mg/dL) (n = 772) 194.0 210.0
Median (IQR) (165.0–229.0) (181.0–250.5)  < 0.001(1)

 > 200 (mg/dL), n (%) 246 (45.0) 131 (58.2) 0.001(2)

Triglycerides (mg/dL) (n = 761) 129.0 103.5
Median (IQR) (84.0–206.5) (76.0–159.8) 0.001(1)

 > 150 (mg/dL), n (%) 222 (41.0) 66 (30.0) 0.005(2)

Albumin (g/L) (n = 735) 41.8 42.3
Median (IQR) (29.9–45.0) (37.9–45.0) 0.158(1)

 < 35 (g/L), n (%) 148 (28.5) 41 (19.0) 0.007(2)

Basal glucose (mg/dL) (n = 778) 95.0 91.0
Median (IQR) (86.0–106.0) (82.0–101.8)  < 0.001(1)

 > 110 (mg/dL), n (%) 116 (21.1) 36 (15.8) 0.092(2)

Total bilirubin (mg/dL) (n = 736) 0.7 0.7
Median (IQR) (0.5–1.0) (0.4–1.0) 0.029(1)

 > 1.2 (mg/dL), n (%) 90 (17.2) 18 (8.5) 0.0032)

AST (U/L) (n = 706) 35.0 32.0
Median (IQR) (24.0–71.0) (20.0–64.0) 0.027(1)

 > 50 (U/L), n (%) 174 (34.6) 69 (34.0) 0.930(2)

ALT (U/L) (n = 732) 31.0 26.5
Median (IQR) (20.0–57.8) (17.0–50.8) 0.004(1)

 > 50 (U/L), n (%) 158 (30.2) 53 (25.5) 0.240(2)

GGT (U/L) (n = 778) 91.0 52.0
Median (IQR) (41.0–258.5) (24.0–221.5)  < 0.001(1)
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respectively), while women showed a higher frequency of mean corpuscular volume 
(MCV) > 95 fl (p < 0.001), and ESR > 20 mm (p = 0.001) than men.

 In relation to biochemistry markers, women showed higher total cholesterol levels 
(p < 0.001). However, men had higher concentrations of triglycerides (p = 0.001), basal 
glucose (p < 0.001), creatinine (p < 0.001), AST (p = 0.027), and ALT (p = 0.004), as 
well as higher prevalence of albumin < 35  g/L (p = 0.007), total bilirubin > 1.2  mg/dL 
(p = 0.003), and GGT > 55 U/L (p < 0.001).

Sex‑specific associations

Multivariate analysis (described in Table 5) showed that the diagnosis of MDD was four 
times more likely in women than men (OR = 4,29, 95% CI: 2,57–7,16), as was elevated 
ESR levels (> 20 mm) (OR = 2,55, 95% CI: 1,54–4,22) and total cholesterol (> 200 mg/
dL) (OR = 1,61, 95% CI: 0.99–2.58).

Age of onset of alcohol consumption (OR = 0.94, 95% CI = 0.90–0.99), BMI > 25 kg/
m2 (OR = 0.56, 95% CI: 0.35–0.89), cocaine use (OR = 0.11, 95% CI = 0.03–0.46), 
elevated levels of total bilirubin (> 1.2  mg/dL) (OR = 0.47, 95% CI = 0.24–0.94) and 
GGT > 55 U/L (OR = 0.54, 95% CI = 0.33–0.88) were more likely in men than in 
women.

Discussion

The results of this study show sex differences when starting the first treatment for AUD. 
Men and women begin their first treatment at a similar age, although women report fewer 
years of regular alcohol consumption. Although women would be less likely to seek treat-
ment for AUD (Agabio et al., 2017), these results indicate that when they do it for the first 
time, they have been exposed to excessive alcohol consumption for fewer years.

If women show less time of excessive alcohol use, the expected comorbidity could 
be less than that of men. However, in our results the expected comorbidity is similar 
for both sexes in most organs or systems; previous studies show a greater vulnerability 
of women to the harmful effects of alcohol after fewer years of excessive alcohol use in 
comparison with men (Mumenthaler et al., 1999; Randall et al., 1999).

AST = aspartate aminotransferase; ALT = alanine aminotransferase; BMI = body mass index; ESR = eryth-
rocyte sedimentation rate; GGT = gamma-glutamyl transferase; MCV = mean corpuscular volume
(1) Statistical analysis was conducted using the Mann–Whitney U test
(2) Statistical analysis was conducted using Fisher’s exact test or chi-square test

Table 4  (continued)

Variables Men
N = 634

Women
N = 262

p value

 > 55 (U/L), n (%) 360 (65.6) 113 (49.3)  < 0.001(2)

Creatinine (U/L) (n = 780) 0.8 0.7
Median (IQR) (0.7–0.9) (0.6–0.8)  < 0.001(1)

 > 1.18 (U/L), n (%) 19 (3.4) 4 (1.7) 0.250(2)



 International Journal of Mental Health and Addiction

1 3

The global medical comorbidity according to CIRS-SA is mild or moderate for both 
men and women; however, a high prevalence of hepatic, respiratory, vascular and neu-
rological affectation is shown at the beginning of treatment, which suggests the need for 
treatment as secondary prevention to the progression of the comorbidity. The literature 
includes liver diseases as the most frequent complication and the first cause of death in 
these patients (Timko et  al., 2006). Further, preclinical and clinical studies show that 
women are more susceptible to liver damage caused by alcohol (Alharshawi et al., 2021; 
Fulham & Mandrekar, 2016).

Our results also show sex differences in laboratory parameters. Specifically, elevated 
levels of ESR and total cholesterol are more prevalent in women with AUD. The ESR rate 
is a marker of systemic inflammation that tends to be more frequently altered in women 
and to increase with age (Alende-Castro et al., 2019; Ernst et al., 2010). Although we have 

Table 5  Logistic regression model in the AUD sample

AUD = alcohol use disorder; BMI = body mass index; CI = confidence interval; ESR = erythrocyte sedimen-
tation rate; GGT = gamma-glutamyl transferase; MDD = major depression disorder

Variables Univariate Multivariate

Odds Ratio
(95% CI)

p-value Odds Ratio (95% CI) p-value

Age at first alcohol use 0.95
(0.92–0.98)

 < 0.001 0.94
(0.90–0.99)

0.014

Age of onset of regular alcohol consumption 0.95
(0.94–0.96)

 < 0.001 -

Duration of regular alcohol consumption (years) 1.03
(1.02–1.05)

 < 0.001 1.02
(0.99–1.03)

0.058

Amount of alcohol consumption (SD/day) 1.03
(1.01–1.04)

 < 0.001 1.01
(0.99–1.03)

0.158

AUD Family history 1.59
(1.18–2.14)

0.003 1.43
(0.88–2.33)

0.150

Cocaine in urine 0.31
(0.14–0.71)

0.005 0.11
(0.03–0.46)

0.002

BMI > 25 kg/m2 0.53
(0.38–0.75)

 < 0.001 0.56
(0.35–0.89)

0.015

Oropharynx and larynx pathology 0.82
(0.52–1.30)

0.394 -

CIRS-SA severity index 1.60
(1.09–2.33)

0.015 1.37
(0.73–2.57)

0.320

MDD diagnosis 3.27
(2.37–4.51)

 < 0.001 4.29
(2.57–7.16)

 < 0.001

ESR > 20 mm 1.79
(1.26–2.56)

0.001 2.55
(1.54–4.22)

 < 0.001

Total cholesterol > 200 mg/dL 1.70
(1.25–2.33)

0.001 1.61
(0.99–2.58)

0.051

Triglycerides > 150 mg/dL 0.62
(0.44–0.86)

0.005 0.70
(0.43–1.14)

0.154

Total bilirubin > 1.2 mg/dL 0.45
(0.26–0.76)

0.003 0.47
(0.24–0.94)

0.033

GGT > 55 U/L 0.51
(0.37–0.70)

 < 0.001 0.54
(0.33–0.88)

0.014
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not found any studies that show sex differences in total cholesterol levels associated with 
AUD, there is evidence that chronic alcohol consumption alters the synthesis of hepatic 
cholesterol (Charlet & Heinz, 2017; Rosoff et al., 2020).

On the other hand, this study shows that men are more likely to have elevated levels of 
GGT and total bilirubin. GGT, in addition to being an indicator of alcohol consumption, is 
a marker associated with diabetes mellitus, metabolic syndrome, arteriosclerosis and car-
diovascular diseases (Hernández-Rubio et al., 2022; Lu et al., 2020; Ndrepepa et al., 2018). 
According to our results, the literature shows differences between the sexes in the study 
of GGT as a biomarker of hepatic steatosis with high GGT activity as a predictor of an 
increase in mortality among men (Haring et al., 2009).

It is noteworthy that when starting the first treatment for AUD, men are more likely 
to be overweight/obese than women. In contrast, a study published in 2011 showed that 
women were almost five times more likely to be obese grade II (BMI > 30 kg/m2) than men 
(Sanvisens et al., 2011). It is possible that differences in study design and patient selection 
may have influenced the findings. In any case, BMI has been poorly described in patients 
requesting treatment for AUD and suggests the need to analyze the impact of alcohol con-
sumption on overweight and obesity.

Another interesting piece of information from the results of this study is that almost 
70% of the women had a family history of AUD, which was more frequent than in men. 
There is literature that relates a family history of alcohol dependence with an increased risk 
of developing an AUD, as well as developing depressive and anxiety disorders (Hill et al., 
2001; Sjoerds et al., 2013).

Men in our study showed a higher prevalence of cocaine use than women. Epidemio-
logical studies have described that substance use disorders are between 3 and 5 times more 
common in men than in women, although the sex difference in the consumption of alcohol, 
cannabis and cocaine has been narrowing in recent years (Hecksher & Hesse, 2009).

With regard to psychiatric comorbidity, MDD was the most prevalent diagnosis in 
patients with AUD, being more frequent in women. This result is consistent with previ-
ous studies suggesting that emotional states have a gender-specific impact, based on the 
evidence of high rates of depressive comorbidity and anxiety disorders among patients in 
treatment for AUD, especially women (Hasin et al., 2007). There are studies that indicate 
that women experience complex negative emotional states and psychological stress (Brady 
& Sinha, 2005; Fox & Sinha, 2009), while men show more substance-induced depression 
(Karpyak et al., 2016).

Finally, this study has several limitations that should be mentioned. First, it is a cross-
sectional design that prevents conclusions about the causality of the findings. The lack of 
information in relation to specific hormonal situations of women (e.g., menopause, treat-
ment with oral contraceptives) could have caused an overestimation of the frequency of cer-
tain alterations. However, the main strength of this study is that, to our knowledge, it is the 
largest patient cohort on the topic in which sex differences were analyzed comprehensively.

In conclusion, the present findings support the differences between the sexes as a result 
of the study of the clinical variables collected for the treatment of AUD. The main differ-
ences between men and women with AUD are that men present high dysregulation in liver 
markers (GGT and total bilirubin) and higher risk consumption patterns, while women pre-
sent high prevalence of psychiatric comorbidity, inflammatory markers (ESR) and elevated 
cholesterol. These results provide valuable clinical information to establish improvements 
in therapeutic and preventive measures based on sex in a population especially vulnerable 
to chronicity, such as patients with AUD.
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Appendix

CohRTA Study. Spanish Network on Addictive Disorders, Alcohol Program.
Coordinating Center: Department of Internal Medicine. Hospital Universitari Germans 
Trias i Pujol, Badalona, Spain.
CohRTA centers and researchers as of February 1, 2022: 
Department of Internal Medicine, Hospital Universitari Germans Trias i Pujol/IGTP, 
Badalona, Spain: Arantza Sanvisens, Paola Zuluaga, Daniel Fuster, Anna Hernández-
Rubio, Magí Farré, Esther Papasseit, Clara Pérez-Mañá, Lourdes Poyatos, Nuria García-
Marchena, Enric Abellí-Deulofeu, Robert Muga. 
Department of Psychiatry, Alcohol Unit, Hospital Universitari Son Espases/IdISPa, Palma 
de Mallorca, Spain: Catalina Moranta, Rafael Blanes. 
Department of Psychiatry, Hospital Universitario 12 de Octubre, i + 12, Madrid, Spain: 
Gabriel Rubio, Ana Sion. 
Department of Psychiatry, Hospital Clínic de Barcelona/IDIBAPS, Barcelona, Spain: 
Laia Miquel, Lluisa Ortega, Pol Bruguera, Elsa Caballeria, Ana Messeguer. Department 
of Neuropsychiatry and Addictions, Parc de Salut Mar/IMIM, Barcelona, Spain: Marta 
Torrens, Francina Fonseca, Joan Ignasi Mestre-Pinto, María Alías, Fernando Dinamarca. 
Department of Internal Medicine, Hospital Universitari de Bellvitge/IDIBELL, 
L’Hospitalet de Llobregat, Spain: Ferran Bolao. 
Biomedical Research Institut/IBIMA, Málaga, Spain: Fernando Rodríguez-Fonseca, 
Francisco Javier Pavón-Morón. 
Department of Internal Medicine, Hospital Universitario de Salamanca/IBSAL, Salamanca, 
Spain: Miguel Marcos. 
Department of Internal Medicine, Hospital Universitario de Canarias/HUGCDN, Santa 
Cruz de Tenerife, Spain: Candelaria Martín, Onán Pérez-Hernández.
CohRTA Biobank: Department of Neurosciences, Miguel Hernández University, San 
Juan de Alicante, Spain: Jorge Manzanares, Francisco Navarrete, Ani Gasparyan.
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