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Abstract. Aims: This study (a) evaluates re-hospitalisation among alcohol use disorder (AUD) patients receiving different 
treatments and (b) simulates avoided re-hospitalisation if more patients received rehabilitation treatment. Methods: Elec-
tronic health records (2016 – 21) from patients living in Hamburg were obtained from two statutory health insurances (AOK 
Rheinland/Hamburg, DAK – Gesundheit) and pension funds (Deutsche Rentenversicherung Nord, Deutsche Rentenversi-
cherung Bund). Analysed were patients receiving either (1) inpatient alcohol treatment (IAT, n = 306), (2) qualified withdrawal 
treatment (QWT) only (n = 487), or (3) QWT with rehabilitation (n = 101) after first outpatient F10.2-F10.4 diagnosis. Using 
weighted regression modelling, we compared re-hospitalisation during 12-months follow-up. Results: Patients entering 
QWT with rehabilitation had higher odds of not being re-hospitalised from any (OR: 1.84, 95 % CI [1.15, 2.95]) or alcohol-
specific causes (OR: 1.87, 95 % CI [1.13, 3.10]) within 12-months follow-up compared to those with QWT only. There was no 
statistically significant difference in receiving IAT versus QWT only. If every second patient were to receive rehabilitation 
treatment, the number of patients without any all-cause re-hospitalisation during follow-up could have been increased 
from 45.8 % (95 % CI [42.6, 48.9]) to 50.7 % (95 % CI [47.5, 53.9]). Conclusions: Rehabilitation treatment seems critical to 
achieving measurable health improvements in AUD patients.

Keywords: alcohol dependence, inpatient treatment, qualified withdrawal treatment, rehabilitation treatment, data linkage

Rehospitalisierung von Patientinnen und Patienten mit Alkoholkonsumstörung mit und ohne qualifizierter Entzugs- und 
Rehabilitationsbehandlung: eine Data-Linkage-Studie in Hamburg

Zusammenfassung. Zielsetzung: Diese Studie untersucht (a) das Risiko einer Rehospitalisierung von Patient_innen mit Alko-
holkonsumstörung in Abhängigkeit unterschiedlicher Behandlungswege und (b) simuliert die vermeidbare Rehospitalisierung 
für Szenarien, in denen mehr Patient_innen eine Rehabilitationsbehandlung erhalten würden. Methodik: Datengrundlage sind 
Leistungsdaten (2016 – 21) zweier gesetzlicher Krankenkassen (AOK Rheinland/Hamburg, DAK – Gesundheit) sowie Renten-
versicherungen (Deutsche Rentenversicherung Nord, Deutsche Rentenversicherung Bund) von Patient_innen der Region 
Hamburg. Die analytische Stichprobe umfasst Patient_innen mit (1) nicht näher spezifizierter stationärer Alkoholbehandlung 
(SAB, n = 306), (2) ausschließlich qualifizierter Entzugsbehandlung (QE, n = 487) oder (3) QE mit anschließender Rehabilitati-
onsbehandlung (n = 101) nach erster ambulanter F10.2-F10.4 Diagnose. Rehospitalisierungen aus jeglichem Anlass bzw. mit 
alkoholspezifischer Diagnose im 12-Monats-Follow-Up wurden regressionsanalytisch zwischen den Behandlungsgruppen 
verglichen. Ergebnisse: Im Vergleich zu Patient_innen mit ausschließlicher QE, hatten Patient_innen mit anschließender Re-
habilitationsbehandlung eine höhere Wahrscheinlichkeit im 12-Monats-Follow-Up nicht erneut hospitalisiert zu werden (all-
cause, OR: 1.84, 95 % CI [1.15, 2.95]; alkoholspezifisch, OR: 1.87, 95 % CI [1.13, 3.10]). Es gab keinen statistisch signifikanten 
Unterschied zwischen SAB und ausschließlicher QE. Hätte jede_r zweite Patient_in eine Rehabilitationsbehandlung erhalten, 
hätte sich der Anteil der Patient_innen ohne Rehospitalisierung im 12-Monats-Follow-Up von 45.8 % (95 % CI [42.6, 48.9]) auf 
50.7 % (95 % CI [47.5, 53.9]) erhöht. Schlussfolgerungen: Eine Rehabilitationsbehandlung scheint entscheidend zu sein, um 
messbare gesundheitliche Verbesserungen bei Patient_innen mit Alkoholkonsumstörung zu erzielen.

Schlüsselwörter: Alkoholabhängigkeit, stationäre Behandlung, qualifizierte Entzugsbehandlung, Rehabilitationsbehand-
lung, Datenverknüpfung
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Introduction

In Germany, about 1.4 million adults are estimated to meet 
DSM-IV alcohol dependence criteria (Atzendorf et al., 
2019). Alcohol use disorder (AUD) is a mental illness char-
acterised by behavioural, cognitive, and physiological 
symptoms resulting from the repeated and heavy use of al-
cohol (ICD-10 F10.2 [World Health Organization, 1993]). 
Chronic heavy use of alcohol amplifies the risk of many 
diseases, including but not limited to liver diseases, can-
cers, cardiovascular diseases, and neuropsychiatric disor-
ders (Rehm et al., 2017). In addition to deaths from condi-
tions partially linked to alcohol use, such as injuries or 
cancer, about 21,700 individuals have died from causes 
entirely attributable to alcohol use (i.e., alcohol-specific 
deaths) in Germany in 2021 (Kraus et al., 2024). A large 
proportion of those deaths have occurred in people with a 
diagnosed or probable AUD (Kraus et al., 2023).

The high disease burden attributable to alcohol use 
highlights the need for specialised treatment for people 
with AUD. According to the German treatment guidelines 
(Kiefer et al., 2021), post-acute treatment is recommend-
ed after completing a qualified withdrawal treatment 
(QWT), which constitutes a 3-week inpatient treatment 
comprising physical withdrawal and motivational inter-
ventions for abstinence building. However, data from the 
city-state Bremen suggest that only 5 % of AUD patients 
started a post-acute treatment (e.g., rehabilitation treat-
ment) in the first 10-months after an inpatient alcohol stay 
(including but not limited to QWT [Mockl et al., 2024]).

While current treatment guidelines imply that QWT and 
post-acute treatment reflects best treatment practices, no 
study has yet evaluated this recommendation with respect 
to achieving physical and mental health improvements. We 
seek to fill this research gap and hypothesise that individu-
als with a first AUD diagnosis have lower rates of inpatient 
healthcare utilisation if they received QWT and rehabilita-
tion treatment compared to those without rehabilitation 
treatment. Based on the empirically determined effect siz-
es of QWT and rehabilitation treatment, we performed a 
simulation to estimate how many re-hospitalisations could 
be avoided within 12-months follow-up, if more AUD pa-
tients with an initial acute treatment were to receive post-
acute rehabilitation treatment.

Methodology

The hypothesis and study plan for this investigation have 
been published in a study protocol (Manthey et al., 2024). 
Departures from the study plan are documented in Elec-
tronic Supplementary Material (ESM) 1.

Data Sources and Linkage

We linked electronic health records from two large 
statutory health insurances (SHI; Allgemeine Ortskran
kenkasse [AOK] Rheinland/Hamburg, Deutsche Ange
stelltenkrankenkasse [DAK – Gesundheit]) and two 
German pension funds (Deutsche Rentenversicherung 
Nord; Deutsche Rentenversicherung Bund) for the years 
2016 to 2021. The data from SHI providers include insured 
persons’ information and addiction-related and other 
medical outpatient and inpatient treatment, outpatient 
surgeries (hospital stays without overnight stays), and out-
patient prescriptions. The data from pension funds cover 
outpatient or inpatient rehabilitation in addiction medi-
cine.

Since there is no common identifier in the four different 
datasets, a project-specific tool was developed to create 
cryptographically encrypted identifiers based on person-
ally identifiable variables (first name, last name, birth year, 
gender) to link the relevant data into a single analytical 
dataset (for further details, see Manthey et al., 2024).

Definitions of Interventions

We considered three types of intervention, namely two dif-
ferent types of inpatient stay and one rehabilitation service 
that was delivered in an inpatient or outpatient setting. We 
used SHI data, including information on diagnoses and 
procedure classification (Operationen- und Prozeduren-
schlüssel [OPS]), to classify inpatient stays. Two types of 
OPS codes were considered, referring to treatment for 
mental and psychosomatic disorders and behavioural dis-
orders in adults (9 – 6x), as well as motivational treatment 
for substance dependency (8 – 985). By combining OPS 
codes with ICD-10 F10.x diagnoses, the treatment was de-
termined to focus primarily on AUD. Based on a combina-
tion of OPS codes and ICD-10 diagnoses, the following 
two treatment types were identified, consistent with a pre-
vious publication (Manthey et al., 2025):
•	 Inpatient alcohol treatment (IAT): defined as any inpa-

tient stay with a main diagnosis of F10.2, F10.3, or 
F10.4, in addition to OPS codes 9 – 60x, 9 – 61x, 9 – 62x, or 
9 – 63x but not 8 – 985 or 9 – 647.

•	 QWT: defined as any inpatient stay with a main diagno-
sis of F10.2, F10.3, or F10.4 or any main diagnosis of 
F10.x but a secondary diagnosis of F10.2, in addition to 
OPS codes 8 – 985 or 9 – 647.

Of the resulting two exclusive treatment types, QWT was 
assumed to be the more intensive treatment including psy-
chosocial elements to foster abstinence motivation. Spe-
cific information on the interventions provided, including 
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pharmacotherapy, is not available for both treatment 
types. Treatment duration was determined using the first 
and last day in hospital.

Alcohol rehabilitation included all rehabilitation treat-
ment episodes from the pension funds with F10.x approval 
diagnosis, approval grouping referred to AUD, or the un-
derlying condition was coded as AUD. From SHI data, we 
included additional rehabilitation treatment episodes with 
F10.x main diagnosis or F10.x diagnosis of application. In 
few cases, treatment episodes were present in both data 
sources, but duplicates (same start and end dates and 
same diagnoses) were removed. Rehabilitation treatment 
in Germany can be inpatient or outpatient and involves a 
range of psychological, occupational, and medical inter-
ventions aimed at reintegrating the patient into society 
and the workforce. Rehabilitation programmes are mostly 
abstinence-focused (Enke et al., 2022).

Study Population

The study population was selected based on all SHI-in-
sured patients living in the city-state of Hamburg that met 
the following criteria (see Figure 1): 1) diagnosis of alcohol 
dependence or withdrawal state (ICD-10: F10.2, F10.3, or 
F10.4) in an outpatient setting, 2) confirmed diagnosis (as 

opposed to a suspected diagnosis), 3) diagnosis received in 
at least two different cases (e.g., by the same outpatient 
practitioner but in two different quarters or in two hospital 
episodes; M2BF definition according to Epping et al., 
2024), 4) complete insurance coverage for at least 12 
months before and after the first diagnosis in the observa-
tion period, and 5) diagnosis received in 2017 or later. 
Among those meeting these criteria (n = 7,248), we identi-
fied patients in three exclusive treatment groups:
a.	IAT (n = 306): all patients with at least one inpatient stay 

within 365 days of their first diagnosis and no QWT or 
rehabilitation treatment in the observation period.

b.	QWT (n = 487): all patients that completed a QWT and 
have not started a subsequent rehabilitation treatment 
within 365 days of their first diagnosis in the observation 
period.

c.	 Rehabilitation treatment (n = 101): all patients that com-
pleted a QWT and started a rehabilitation treatment 
within 365 days of their first diagnosis in the observation 
period.

Patients remaining unclassified (n = 4,422) had neither an 
IAT nor a QWT and/or rehabilitation treatment but may 
have had other alcohol treatment (e.g., outpatient brief 
psychiatric or psychological consultation, prescription of 
alcohol-specific medications) in the observation period 

Figure 1.  Flowchart for selecting the study 
population.
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that were not considered in this analysis. These patients 
were therefore excluded from the study population. De-
tails on alcohol treatment of the underlying SHI-insured 
patient population are available elsewhere (Manthey et al., 
2025).

Follow-up and Outcome Measures

Although most patients had multiple inpatients and/or 
outpatient stays in the observation period, we limited our 
analysis to the first IAT, QWT, and/or rehabilitation treat-
ment. Individual follow-up periods of 12-months length 
were defined starting one day after the last (IAT, QWT, 
and/or rehabilitation) treatment day. Figure 2 exemplifies 
these follow-up periods (shaded blocks) for three patients 
in the three treatment groups.

The primary outcome was the total number of days in 
hospital with any diagnosis, including but not limited to al-
cohol-specific diagnoses during 12-months follow-up. The 
secondary outcome was the total number of days in hospi-
tal with a primary diagnosis fully attributable to alcohol 
use (ICD-10: E24.4, F10.0-F10.9, G31.2, G62.1, G72.1, 
I42.6, K29.2, K70.0–K70.4, K70.9, K85.2, K86.0, R78.0, 
X45, X65, Y15, Y90, Y91 [World Health Organization, 
1993]). Risk of (alcohol-specific) re-hospitalisation is a 
commonly used outcome in the literature (e.g., Bach et al., 
2025; Friesen et al., 2024; Koopmann et al., 2024, howev-
er, we acknowledge limitations inherent to this indicator. 
While every alcohol-specific re-hospitalisation likely con-
stitutes a relapse, not every relapse results in a re-hospital-
isation.

Covariates

The following covariates were available for all patients 
from the SHI data: sex (binary: male, female), age at AUD 
diagnosis (continuous), employment status, date of first 
AUD diagnosis (year, quarter), number of days between 
first AUD diagnosis and first treatment (according to treat-
ment group; continuous), and number of inpatient stays 
within 12-months of first AUD diagnosis (binary: no/one 
inpatient stay vs. two or more inpatient stays). Predomi-
nant employment status in the 12-months look-behind pe-
riod was grouped into three categories: employed (includ-
ing self-employed), unemployed, and other (e.g., retired, 
student, asylum status).

We computed the Elixhauser comorbidity index for the 
12-months look-behind period using the comorbidity R 
package version 1.0.7 (Gasparini, 2018). We included all 
primary and secondary diagnoses in inpatient settings, 
confirmed diagnoses in outpatient settings, primary diag-
noses in rehabilitation settings, as well as any ICD-10 
codes recorded for work disability and other health insur-
ance benefits. The Elixhauser comorbidity index reflects 
the number of comorbidities along 31 disease categories. 
We used hierarchical coding for same disease categories of 
different severity. As our sample consists of AUD patients, 
we excluded alcohol as a disease category, resulting in a 
sum score of 0 (no diagnosis in any disease category) to 30 
(diagnoses in all disease categories). We dichotomised the 
Elixhauser comorbidity index (henceforth: comorbidity; 
Median: 2, IQR: 1 – 4) into having 0 or 1 vs. having 2 or more 
comorbidities.

Figure 2.  Exemplary study periods for three patients in each treatment group. Black line: alcohol use disorder diagnosis; dotted area: individual 
12-months look-behind period; dark grey box: inpatient alcohol treatment; light grey box: qualified withdrawal treatment; white box: rehabilitation 
treatment; shaded area: individual 12-months follow-up periods.
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Statistical Analysis

We used a matching weight method to achieve compara-
bility between the treatment samples in the 12-months 
look-behind period (Shurrab et al., 2023), accounting for 
the following covariates: sex, age at and date of AUD diag-
nosis, employment status, and comorbidity (for details, 
see ESM 2).

Visual exploration of the outcome distributions (i.e., 
number of days in hospital during 12-months follow-up) 
revealed that they were heavily right-skewed with a very 
large number of zero observations (i.e., zero days in hospi-
tal during follow-up, ESM 3). We therefore fitted weighted 
zero-inflated negative binomial regression models using 
the R package pscl version 1.5.9 (Zeileis et al., 2008) ac-
counting for multiple testing using Bonferroni adjustment 
(Abdi, 2007). The first component of these models esti-
mates the likelihood of being an excess zero in a binary 
model (i.e., zero days in hospital during follow-up), while 
the second component estimates the count outcome (i.e., 
number of days in hospital during follow-up). This ap-
proach allows a separate estimation of both probability 
and length of hospitalisation. Treatment group (i.e., IAT, 
QWT [reference category], rehabilitation) was the inde-
pendent variable in both model components, which were 
further adjusted for the number of days between first AUD 
diagnosis and first treatment and having two or more inpa-
tient stays 12-months following the first AUD diagnosis. 
Matching weights were applied in all models. Model coef-
ficients were exponentiated to reflect Odds Ratios (OR) for 
the zero-inflated component and Incidence Rate Ratios 
(IRR) for the count component. We estimated robust 
standard errors using bootstrapping with 1.500 replica-
tions (R package boot version 1.3 – 30 [Canty & Ripley, 
2024]). In a sensitivity analysis, we repeated the main 
analysis excluding patients with irregular discharge from 
IAT and QWT (see ESM 4).

Finally, we performed a simulation based on the results 
from the regression analysis, in which we increased the 
number of patients with a first AUD diagnosis that would 
receive rehabilitation treatment following their initial IAT 
and/or QWT. We compared the observed reality, in which 
101 out of 894 patients (11.3 %) entered rehabilitation 
treatment, to three alternative scenarios. For the alterna-
tive scenarios, we assumed that 20 %, 35 %, and 50 % of 
AUD patients had entered rehabilitation treatment. In a 
first step, we sampled patients from the IAT and QWT 
groups who would receive subsequent rehabilitation treat-
ment in the different simulation scenarios with 1,000 rep-
etitions, accounting for each individual’s probability to be 
in the rehabilitation group based on their matching weight. 
In a second step, we predicted all-cause and alcohol-spe-
cific hospitalisation during 12-months follow-up for each 

scenario using the above-described regression models. 
Thus, we relied on the regression-based effect sizes that 
consider the balancing weights (removing possible con-
founding due to sex, age at and date of AUD diagnosis, 
employment status, and comorbidity). The prediction 
yielded individual-level probabilities for each possible 
number of days in hospital (integers ranging from 0 to 
maximum observed value). These probabilities were com-
pared to a randomly drawn probability from a uniform dis-
tribution ranging between 0 and 1. The non-event (zero 
hospital days) was assumed if the probability from the uni-
form distribution fell below the predicted probability. For 
example, if the predicted probability of zero hospital days 
was 60 % and a randomly drawn probability was 50 %, 
zero hospital days was assumed. If the same predicted 
probability was compared against a drawn probability of 
80 %, at least one hospital day was assumed. By repeating 
these comparisons 1,000 times, we were able to account 
for the uncertainty of the prediction model, i.e., the effect 
size. We report the mean of the resulting distribution as 
point estimate and the 2.5 % and 97.5 % percentile as 95 % 
confidence interval.

Results

Sample Description

Across treatment groups, patients were about mid-age, 
predominantly male, and mostly employed or unemployed 
(see Table 1 for unweighted data). More than half of the pa-
tients received their first AUD diagnosis in 2017. Patients 
in all treatment groups had a median of two other diag-
nosed health conditions 12-months prior to their first AUD 
diagnosis. The median number of days between first AUD 
diagnosis and first treatment was 68 days, 80 days, and 68 
days in the IAT, QWT, and rehabilitation treatment group, 
respectively. The median duration of the treatment was 
longest for the rehabilitation group (21 days of QWT plus 
105 days of rehabilitation treatment), followed by QWT 
(15 days) and IAT (8 days). After weighting, the three treat-
ment groups were comparable with regard to sex, age at 
and date of AUD diagnosis, employment status, and co-
morbidity (see the weighted sample description in Table 
ESM 1).

Re-Hospitalisation from All-Causes

Figure 3 depicts the weighted distribution of all-cause hos-
pital days for patients of the three treatment groups. Pa-
tients receiving IAT had a median of one (IQR: 0 – 2) all-
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cause hospital stays during 12-months follow-up with a 
median duration of three days (IQR: 0 – 19). This is similar 
to those with QWT only (one hospital stay, IQR: 0 – 2, with 
median duration of four days, IQR: 0 – 24), but higher com-
pared to patients with QWT and subsequent rehabilitation 
treatment (zero hospital stays, IQR: 0 – 1, with median du-
ration of zero days, IQR: 0 – 6).

Adjusted regression modelling (Table 2) yielded no sta-
tistically significant difference between the IAT and QWT 
groups (all p’s > .50). However, receiving subsequent reha-
bilitation treatment was associated with statistically signif-
icant higher odds of not having been hospitalised during 
follow-up compared to QWT only (i.e., zero hospital days; 
p = .022). For ease of interpretation, the inverse of the OR 
can be used to describe the effect of rehabilitation treat-
ment on hospitalisation: since the OR = 1.84 refers to the 
odds of not being hospitalised, the inverse OR (1/1.84 ≈ 
0.54) suggests that the odds of being hospitalised are 46 % 
lower when entering rehabilitation treatment after QWT. 
For each additional day between first diagnosis and treat-
ment, the odds of any hospitalisation subsequent to the 

treatment increases by 0.3 % (1.003 = 1/0.997). When hos-
pitalised, there was no difference in the number of inpa-
tient days (p > .050). These findings were robust against 
excluding patients with irregular discharge (see ESM 4).

Re-Hospitalisation from Alcohol-Specific 
Causes

For alcohol-specific hospitalisations during 12-months fol-
low-up, there was a median number of zero hospital stays 
with a median duration of zero days in all three treatment 
groups (IQRs for hospital stays, IAT: 0 – 1, QWT: 0 – 1, reha-
bilitation: 0 – 0; IQRs for days in hospital, IAT: 0 – 8, QWT: 
0 – 10, rehabilitation: 0 – 0). The weighted distribution of 
alcohol-specific hospital days for the three treatment 
groups is shown in Figure 3.

There was no statistically significant difference in the 
odds or the number of days with alcohol-specific hospitali-
sation between the IAT and QWT group (all p’s > .50, Ta-
ble 2). The odds of having zero hospital days during follow-

Table 1.  Sample description (unweighted)

Inpatient alcohol treatment
(n = 306)

Qualified withdrawal 
treatment only
(n = 487)

Qualified withdrawal with 
subsequent rehabilitation 
treatment (n = 101)

Mean age at AUD diagnosis (SD) 49 (12.64) 48.26 (12.11) 45.63 (10.78)

Proportion of men, n (%) 227 (74.2) 347 (71.3) 69 (68.3)

Employment status, n (%)

Employed 106 (34.6) 191 (39.2) 47 (46.5)

Unemployed 113 (36.9) 169 (34.7) 31 (30.7)

Other (e.g., retired, student) 87 (28.4) 127 (26.1) 23 (22.8)

Year of alcohol diagnosis, n (%)

2017 154 (50.3) 286 (58.7) 59 (58.4)

2018 45 (14.7) 93 (19.1) 23 (22.8)

2019 67 (21.9) 56 (11.5) 13 (12.9)

2020 40 (13.1) 52 (10.7) 6 (5.9)

Elixhauser comorbidity index 12-months 
look-behind period, median (IQR)

2 (1 – 4) 2 (1 – 4) 2 (1 – 3)

Number of days between AUD diagnosis and 
treatment, median (IQR)

68 (36 – 185) 80 (32.5 – 186) 68 (37 – 136)

Number of days in treatment, median (IQR) 8 (6 – 15) 15 (10 – 21) QWT: 21 (12 – 21)
Reha: 105 (86 – 112)

Two or more IATs within 12 months after first 
AUD diagnosis, n (%)

53 (17.3) 19 (3.9) 2 (2.0)

Notes. Unweighted data. AUD: alcohol use disorder. CI: confidence interval. IAT: inpatient alcohol treatment. IQR: inter quartile range. SD: standard deviation. 
QWT: qualified withdrawal treatment. Reha: rehabilitation treatment.
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Table 2.  Results from zero-inflated negative binomial regression models for re-hospitalisation during 12-months follow-up

Zero-inflated component Count component

OR (95 % CI) Robust 95 % CI IRR (95 % CI) Robust 95 % CI

Outcome 1: All-cause hospitalisation

Treatment (reference: qualified withdrawal)

Inpatient alcohol 1.08 (0.77 – 1.51) 0.75 – 1.53 0.97 (0.77 – 1.22) 0.73 – 1.26

Rehabilitation 1.84 (1.15 – 2.95) * 1.12 – 3.05 0.99 (0.67 – 1.47) 0.55 – 1.53

Time between alcohol diagnosis and treatment 0.997 (0.995 – 0.998) *** 0.995 – 0.998 1.000 (0.999 – 1.001) 0.998 – 1.001

Two or more inpatient stays (reference: none/one) 0.34 (0.17 – 0.71) ** 0.13 – 0.65 1.13 (0.80 – 1.59) 0.80 – 1.55

Outcome 2: Alcohol-specific hospitalisation

Treatment (reference: qualified withdrawal)

Inpatient alcohol 1.34 (0.97 – 1.86) 0.97 – 1.90 1.03 (0.80 – 1.32) 0.73 – 1.39

Rehabilitation 1.87 (1.13 – 3.10) * 1.12 – 3.252 1.42 (0.92 – 2.20) 0.77 – 2.23

Time between alcohol diagnosis and treatment 0.997 (0.996 – 0.999) ** 0.996 – 0.999 0.999 (0.998 – 1.000) 0.998 – 1.000

Two or more inpatient stays (reference: none/one) 0.31 (0.18 – 0.55) *** 0.17 – 0.54 1.14 (0.81 – 1.59) 0.73 – 1.68

Notes. *** p < .001, ** p < .01, * p < .05. Zero-inflated negative binomial regression models account for matching weights. Zero-inflated component: Odds Ratio 
(OR) of having not been hospitalised during follow up. Count component: Incidence Rate Ratio (IRR) of hospital days. Robust standard errors were estimated 
using bootstrapping with 1,500 replications. All-cause hospitalisation: Theta = 0.71, alcohol-specific hospitalisation: Theta = 0.99. P-values adjusted using 
Bonferroni correction for two dependent outcomes.

Figure 3.  Weighted, unadjusted distributions of days in hospital during 12-months follow-up. Error bars indicate 95 % confidence intervals. IAT: 
inpatient alcohol treatment. QWT: qualified withdrawal treatment only. Reha: qualified withdrawal treatment with subsequent rehabilitation treat-
ment.
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up among patients with QWT and subsequent rehabilitation 
treatment was statistically significantly higher compared to 
those receiving QWT only (p = .032). Relying on the inverse 
of the OR, entering rehabilitation treatment after QWT de-
creased the odds for any alcohol-specific hospitalisation by 
47 % (OR = 1/1.87 = 0.53). For each additional day between 
first diagnosis and treatment, the odds of any alcohol-spe-
cific hospitalisation subsequent to the treatment increases 
by 0.3 % (1.003 = 1/0.997). Among those hospitalised for 
alcohol-specific causes, there was no statistically signifi-
cant difference in the number of days in hospital between 
the two groups (p > .050). Excluding patients with irregular 
discharge yielded similar results with slightly higher effect 
sizes for rehabilitation treatment in the zero component 
(OR = 2.04, 95 % CI [1.16 – 3.53]; see ESM 4).

Simulating Increases in Rehabilitation 
Treatment

Figure 4 depicts the estimated proportion of AUD patients 
without any re-hospitalisation during 12-months follow-up, 
if 20 %, 35 %, and 50 % of patients would enter rehabilita-
tion treatment (see ESM 6 for detailed results). In the refer-
ence scenario, 45.8 % (95 % CI [42.6 – 48.9 %]) and 65.2 % 
(95 % CI [62.2 – 68.1 %]) of all 894 patients receiving any 
treatment had zero all-cause and alcohol-specific inpatient 
stays during 12-month follow-up, respectively. This propor-
tion increased gradually to up to 50.7 % (95 % CI 
[47.5 – 53.9 %]) and 69.2 % (95 % CI [66.2 – 72.1 %]) in a simu-
lation scenario where every second AUD patient in IAT and 
QWT would receive subsequent rehabilitation treatment. 
In this scenario, there were an estimated 44 (all-cause) and 
35 (alcohol-specific) additional AUD patients without any 
hospitalisation during follow-up. Based on an average of 19 
(all-cause) and 15 (alcohol-specific) days in hospital for 
those who have been re-hospitalised (weighted median), an 
estimated 836 and 525 inpatient days due to all and alcohol-
specific causes could have been avoided, respectively.

Discussion

In this data linkage study, we found that QWT with subse-
quent rehabilitation treatment is associated with statisti-
cally significant reductions in all-cause and alcohol-spe-
cific re-hospitalisation during 12-months follow-up. 
Comparing IAT with QWT only, no differences in re-hos-
pitalisation rates were observed. Thus, we can confirm 
our hypothesis that post-acute treatment is key to improv-
ing the health of patients with AUD. Providing more AUD 
patients with rehabilitation treatment could avoid a rele-
vant number of re-hospitalisations within 12-months af-
ter treatment completion.

Limitations

Several caveats need to be considered in the interpretation 
of our findings. First, the detailed insurance data that was 
analysed in this study is routinely collected for administra-
tive and reimbursement purposes. These data may there-
fore not primarily be used to ascertain accurate diagnoses, 
which may increase the risk of misclassification, and does 
not include any detailed information about specific inter-
ventions offered to the patients. However, to account for 
these limitations inherent in the data, we applied strict in-
clusion criteria and employed definitions of diagnosis and 
treatments used in prior studies (e.g., [Epping et al., 
2024]).

Second, while we differentiated QWT from IAT using 
OPS codes, the exact therapeutic components of both 
treatments remain unclear. This may have prevented us 
from detecting a beneficial health effect of QWT over IAT, 
as reported in other studies (Koopmann et al., 2024). 
Moreover, the average treatment duration of the QWT 
only group was 15 (IQR: 10 – 21) versus 21 days in the group 
with subsequent rehabilitation treatment. Using logistic 
regression, we found that patients with full-length QWT 
(i.e., 21 days) had statistically significantly higher odds of 

Figure 4.  Estimated proportion of AUD pa-
tients with zero hospital days during 
12-months follow-up under different simula-
tion scenarios: Reference (11 %), 20 %, 35 %, 
and 50 % of AUD patients with rehabilitation 
treatment.
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receiving rehabilitation treatment following QWT com-
pared to those with a shorter treatment duration (OR = 2.14, 
95 % CI [1.31 – 3.48], see ESM 5). Patients with full-length 
QWT may have been more likely to be referred to rehabili-
tation treatment, which in turn was associated with lower 
odds of re-hospitalisation. To address this potential bias, 
we repeated our main analysis excluding patients with ir-
regular discharge from IAT or QWT (see ESM 4). The find-
ings from this sensitivity analysis confirmed our main re-
sults and strengthened our confidence in the findings. 
Residual confounding is another bias that could potential-
ly explain the superiority of rehabilitation treatment, for 
example, if people seeking rehabilitation treatment use 
lower amounts of alcohol or have a less severe form of 
AUD. We addressed this bias using matching weights; 
however, residual confounding cannot be ruled out com-
pletely.

Third, our study population is restricted to individuals 
who have been insured by two of the largest SHIs in the 
city-state of Hamburg, Germany. Notably, certain popula-
tions with a disproportionately high alcohol-related health 
burden, such as individuals experiencing homelessness 
and lacking health insurance (Bertram et al., 2022), may 
not be represented in the sample. Moreover, our results 
may only be of limited generalisability to other regions of 
Germany, as regional differences in healthcare coverage 
and provision exist. For example, the city-state of Ham-
burg ranks above average of available hospital beds per 
1.000 population (in 2022: 6.8 vs. 5.7 per 1.000 popula-
tion; [Statistische Ämter des Bundes und der Länder, 
2024]), indicating higher capacities for inpatient treat-
ment compared to other regions. Lastly, as the insurance 
data were only available for a six-year period, we cannot 
preclude the existence of AUD diagnoses or the impact of 
interventions received prior to the observation period and 
cannot assess the long-term impact of interventions.

Implications

Rehabilitation is one of many forms of post-acute interven-
tions available for people with AUD in Germany (Bürkle 
et al., 2019). Our findings suggest that acute care, e.g., 
QWT, should be followed by post-acute care, e.g., rehabili-
tation treatment, to improve the overall health of AUD pa-
tients. Rehabilitation treatment seeks to maintain, im-
prove, and restore the functional and productive capacities 
of patients with AUD and to facilitate their participation in 
work and social life (Kiefer et al., 2021). This long-term 
treatment also enables patients to receive psychotherapy, 
the treatment of comorbidities, and the development of 
long-term strategies for maintaining abstinence, which is 
the primary treatment goal and likely to show the largest 

health benefits in the mid- and long-term (Schwarzinger 
et al., 2024). However, it should be noted that only a small 
proportion of AUD patients entered rehabilitation treat-
ment in our sample (i.e., 573 of 7,248; 7.9 %, see Figure 1), 
with long waiting times, limited treatment capacities, and 
structural barriers potentially preventing patients from re-
ceiving this treatment (Wolfe et al., 2023). Our results sug-
gest that increasing rehabilitation treatment rates could 
significantly lower re-hospitalisation in the year following 
the treatment, albeit to a moderate extent only. Additional 
costs associated with increasing treatment coverage may 
be contrasted with the potential medium- and long-term 
savings due to prevented additional hospital stays, chronic 
disease progression, and premature death. Further studies 
with longer follow-up periods are needed for a comprehen-
sive and differentiated assessment of the (cost-)effective-
ness of rehabilitation treatments for patients with AUD.

In contrast, QWT without subsequent rehabilitation 
treatment was not associated with an overall health im-
provement over IAT in our study. As both IAT and QWT 
are acute treatments, they may only be a first step in a 
treatment cascade by reducing the acute effects of alcohol 
(e.g., symptoms related to alcohol withdrawal) and, in the 
case of QWT, strengthening the willingness and ability to 
behavioural change (Kiefer et al., 2021). To achieve meas-
urable health improvements, however, post-acute treat-
ment appears to be more relevant to address underlying 
(mental) health conditions and comorbidities and to de-
velop strategies for maintaining abstinence. This is par-
ticularly relevant as relapse rates are high even after com-
pleting rehabilitation treatment, with about two in three 
patients having at least one relapse (Bachmeier et al., 
2024).

In our sample, only about 1 in 3 patients in QWT were in 
treatment for 21 days or longer, as recommended in the 
guidelines (Kiefer et al., 2021). A recent study reported an 
average of 19 days in QWT (Koopmann et al., 2024) – high-
er than in our sample (median: 15 days). If the majority of 
patients in QWT did not benefit from the extensive psy-
chosocial support integrated in this form of therapy, this 
could be one reason for not finding any statistically signifi-
cant differences in re-hospitalization rates between IAT 
and QWT groups. Further analysis showed that a longer 
QWT predicts the uptake of rehabilitation treatment. This 
could possibly be explained by the fact that a longer QWT 
allows the psychosocial team to prepare for the transition 
to rehabilitation treatment more effectively. Overall, these 
findings reiterate that continuous care is key to improving 
health of people with AUD (Lee et al., 2014).

In summary, our findings suggest that AUD patients suf-
fering from severe alcohol-related symptoms and/or poor 
physical or mental health should be offered rehabilitation 
treatment following QWT. Expanding the provision and 
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utilisation of rehabilitation treatment will likely reduce the 
immediate, detrimental health outcomes of AUD and may 
lower their risk of re-hospitalisation. This is particularly 
important, as alcohol-specific mortality has increased in 
Germany during the COVID-19 pandemic despite declines 
in overall alcohol consumption levels (Kilian et al., 2023). 
Efforts must be taken to ensure that patients receive the 
appropriate treatment for their individual needs. Among 
others, this requires the training of healthcare profession-
als, especially in primary care settings, as well as the elimi-
nation of structural barriers of treatment access. Last, 
more research is needed to understand treatment path-
ways of AUD patients and to evaluate treatment effective-
ness, especially in the case of QWT, to improve the physi-
cal and mental health of patients, as there is a substantial 
lack of empirical research and treatment guidelines are 
largely based on clinical consensus (Kiefer et al., 2021).

Electronic Supplementary Material

The Electronic Supplementary Material (ESM) is available 
with the online version of the article at https://doi.org/​10.​
1024/​0939-​5911/a000962.
ESM 1. Departures from the study plan.
ESM 2. Establishing comparability between treatment 
samples.
ESM 3. Distribution of outcome variables.
ESM 4. Sensitivity analysis excluding patients with ir-
regular discharge.
ESM 5. Association between lengths of qualified with-
drawal treatment and receiving subsequent rehabilitation 
treatment.
ESM 6. Results of modelling an increase in rehabilitation 
treatment.
ESM 7. References.

References

Abdi, H. (2007). The Bonferonni and Šidák corrections for multiple 
comparisons. In N. J. Salkind (Ed.), Encyclopedia of Measure-
ment and Statistics (Vol. 3, pp. 103 – 107). SAGE Publications, 
Inc.

Atzendorf, J., Rauschert, C., Seitz, N.-N., Lochbühler, K., & Kraus, L. 
(2019). The use of alcohol, tobacco, illegal drugs and medicines. 
Deutsches Ärzteblatt International, 116, 577 – 584. https://doi.
org/​10.​3238/arztebl.​2019.​0577

Bach, P., Franck, J., Hallgren, J., Widing, H., Gissler, M., & Westman, J. 
(2025). Pharmacological treatments in alcohol use disorder and 
risk of alcohol-related hospitalizations: A register study. Acta 
Psychiatrica Scandinavica, 152(2), 94 – 103. https://doi.org/​10.​
1111/acps.​13802

Bachmeier, R., Dyba, J., & Klein, T. (2024). Effektivität der sta-
tionären Suchtrehabilitation. FVS+-Katamnese des Entlass-
jahrgangs 2021 von Fachkliniken für Alkohol- und Medikamen-
tenabhängige [Effectiveness of inpatient addiction rehabilita-
tion. FVS+ follow-up study of the 2021 discharge cohort from 
specialist clinics for alcohol and drug addicts]. SuchtAktuell. 
https://www.sucht.de/wp-​content/uploads/​2024/​05/FVS-​
Katamnese-​EJ-​2021-​FK-​Alk_Med.pdf

Bertram, F., Hajek, A., Dost, K., Graf, W., Brennecke, A., Kowalski, V., 
Rüth, V. V., König, H. H., Wulff, B., Ondruschka, B., Püschel, K., & 
Heinrich, F. (2022). The mental and physical health of the home-
less. Deutsches Ärtzeblatt International, 119(50), 861 – 868. htt-
ps://​doi.org/​10.​3238/arztebl.m2022.​0357

Bürkle, S., Fleischmann, H., Koch, A., Leune, J., Raiser, P., Ratzke, K., 
Walter-Haman, R., & Wessel, T. (2019). Die Versorgung von Men-
schen mit Suchtproblemen in Deutschland [The care of people 
with addiction problems in Germany]. Deutsche Hauptstelle für 
Suchtfragen. https://www.dhs.de/fileadmin/user_upload/pdf/
suchthilfe/Versorgungssystem/Die_Versorgung_Suchtkrank-
er_in_Deutschland_Update_​2019.pdf

Canty, A., & Ripley, B. D. (2024). boot: Bootstrap R (S-Plus) Func-
tions.(Version 1.3 – 31). https://cran.r-​project.org/web/packag-
es/boot/boot.pdf

Enke, M., Wallenwein, E., & Weber, T. (2022). Entwöhnungsbehand-
lung (Sucht-Rehabilitation) der Alkoholabhängigkeit [With-
drawal treatment (addiction rehabilitation) for alcohol depend-
ence] PSYCH up2date, 16(02), 109 – 127. https://doi.org/​10.​
1055/a-​1505-​7794

Epping, J., Stahmeyer, J. T., Tetzlaff, F., & Tetzlaff, J. (2024). M2Q 
oder doch etwas Anderes? Der Einfluss verschiedener Auf-
greifkriterien auf die Prävalenzschätzung chronischer Er-
krankungen mit ambulanten GKV-Diagnosedaten [M2Q or 
Something else? The Impact of Varying Case Selection Criteria 
on the Prevalence Estimation of Chronic Diseases Based on 
Outpatient Diagnoses in German Claims Data]. Gesund-
heitswesen, 86(S 03), S188–s195. https://doi.org/​10.​1055/a-​
2052-​6477.

Friesen, E. L., Mataruga, A., Nickel, N., Kurdyak, P., & Bolton, J. M. 
(2024). Outcomes in clinical subgroups of patients with alcohol-
related hospitalizations. JAMA Network Open, 7(1), e2353971. 
https://doi.org/​10.​1001/jamanetworkopen.​2023.​53971

Gasparini, A. (2018). Comorbidity: An R package for computing co-
morbidity scores. Journal of Open Source Software, 3(23), 648. 
https://doi.org/​10.​21105/joss.​00648

Kiefer, F., Batra, A., Bischof, G., Funke, W., Lindenmeyer, J., 
Mueller, S., Preuss, U. W., Schäfer, M., Thomasius, R., Veltrup, C., 
Weissinger, V., Wodarz, N., Wurst, F. M., Aud, L., & Hoffmann, S. 
(2021). S3-Leitlinie „Screening, Diagnose und Behandlung alko-
holbezogener Störungen“ [S3 guideline “Screening, diagnosis, 
and treatment of alcohol-related disorders”]. SUCHT, 67(2), 
77 – 103. https://doi.org/​10.​1024/​0939-​5911/a000704

Kilian, C., Rehm, J., Shield, K., & Manthey, J. (2023). Changes in al-
cohol-specific mortality during the COVID-19 pandemic in 14 
European countries. SUCHT, 69(6), 285 – 293. https://doi.org/​10.​
1024/​0939-​5911/a000841

Koopmann, A., Hoffmann, S., Riegler, A., Cordes, J., & Kiefer, F. 
(2024). Einflussfaktoren auf die Rehospitalisierungsrate bei Al-
koholabhängigkeit [Factors influencing the rate of rehospitali-
zation for alcohol dependence]. Der Nervenarzt, 96(3), 278 – 283. 
https://doi.org/​10.​1007/s00115-​024-​01738-​x

Kraus, L., Mockl, J., Manthey, J., Rovira, P., Olderbak, S., & Rehm, J. 
(2024). Trends in alcohol-attributable morbidity and mortality 
in Germany from 2000 to 2021: A modelling study. Drug and Al-
cohol Review, 43(7), 1662 – 1675. https://doi.org/​10.​1111/dar.​
13928

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/0

93
9-

59
11

/a
00

09
62

 -
 T

hu
rs

da
y,

 F
eb

ru
ar

y 
12

, 2
02

6 
7:

21
:5

8 
A

M
 -

 I
P 

A
dd

re
ss

:7
9.

21
7.

51
.2

31
 

https://doi.org/10.1024/0939-5911/a000962
https://doi.org/10.1024/0939-5911/a000962
https://doi.org/10.3238/arztebl.2019.0577
https://doi.org/10.3238/arztebl.2019.0577
https://doi.org/10.1111/acps.13802
https://doi.org/10.1111/acps.13802
https://www.sucht.de/wp-content/uploads/2024/05/FVS-Katamnese-EJ-2021-FK-Alk_Med.pdf
https://www.sucht.de/wp-content/uploads/2024/05/FVS-Katamnese-EJ-2021-FK-Alk_Med.pdf
https://doi.org/10.3238/arztebl.m2022.0357
https://doi.org/10.3238/arztebl.m2022.0357
https://www.dhs.de/fileadmin/user_upload/pdf/suchthilfe/Versorgungssystem/Die_Versorgung_Suchtkranker_in_Deutschland_Update_2019.pdf
https://www.dhs.de/fileadmin/user_upload/pdf/suchthilfe/Versorgungssystem/Die_Versorgung_Suchtkranker_in_Deutschland_Update_2019.pdf
https://www.dhs.de/fileadmin/user_upload/pdf/suchthilfe/Versorgungssystem/Die_Versorgung_Suchtkranker_in_Deutschland_Update_2019.pdf
https://cran.r-project.org/web/packages/boot/boot.pdf
https://cran.r-project.org/web/packages/boot/boot.pdf
https://doi.org/10.1055/a-1505-7794
https://doi.org/10.1055/a-1505-7794
https://doi.org/10.1055/a-2052-6477
https://doi.org/10.1055/a-2052-6477
https://doi.org/10.1001/jamanetworkopen.2023.53971
https://doi.org/10.21105/joss.00648
https://doi.org/10.1024/0939-5911/a000704
https://doi.org/10.1024/0939-5911/a000841
https://doi.org/10.1024/0939-5911/a000841
https://doi.org/10.1007/s00115-024-01738-x
https://doi.org/10.1111/dar.13928
https://doi.org/10.1111/dar.13928


22� C. Kilian et al., Re-Hospitalisation after Alcohol Treatment

SUCHT (2026), 72 (1), 12–22� © 2026 The Author(s) Distributed as a Hogrefe OpenMind article
� under the license CC BY CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

﻿

Kraus, L., Rehm, J., Olderbak, S., Möckl, J., & Rovira, P. (2023). 
Schätzung alkohol-attribuierbarer Mortalität und Morbidität: 
Trends 2006 – 2021 [Estimates of alcohol-attributable mortality 
and morbidity: trends 2006 – 2021]. IFT Institut für Therapie-
forschung. https://www.bundesgesundheitsministerium.de/
fileadmin/Dateien/​5_Publikationen/Drogen_und_Sucht/Ab-
schlussbericht/Abschlussbericht_SAAM_​2023-​07-​31_fin_
bf.pdf

Lee, M. T., Horgan, C. M., Garnick, D. W., Acevedo, A., Panas, L., 
Ritter, G. A., Dunigan, R., Babakhanlou-Chase, H., Bidorini, A., 
Campbell, K., Haberlin, K., Huber, A., Lambert-Wacey, D., 
Leeper, T., & Reynolds, M. (2014). A performance measure for 
continuity of care after detoxification: relationship with out-
comes. Journal of Substance Abuse Treatment, 47(2), 130 – 139. 
https://doi.org/​10.​1016/j.jsat.​2014.​04.​002

Manthey, J., Becher, H., Gallinat, J., Kraus, L., Martens, M., Möckl, J., 
Murawski, M., Neumann-Runde, E., Reimer, J., Wirth, M., 
Rehm, J., Schäfer, I., & Schulte, B. (2024). Analysing patient tra-
jectories of individuals with alcohol use disorders (PRAGMA). 
SUCHT, 70(3), 178 – 188. https://doi.org/​10.​1024/​0939-​5911/
a000877

Manthey, J., Huss, K., Buth, S., Kraus, L., Schranz, A., Kilian, C., 
Gallinat, J., Schafer, I., & Schulte, B. (2025). Utilisation of alco-
hol-related treatment after a first alcohol use disorder diagno-
sis in Hamburg, Germany. European Psychiatry, 68(1), e21. 
https://​doi.org/​10.​1192/j.eurpsy.​2025.​8

Mockl, J., Manthey, J., Murawski, M., Lindemann, C., Schulte, B., 
Reimer, J., Pogarell, O., & Kraus, L. (2024). Clustering care path-
ways of people with alcohol dependence using a data linkage of 
routine data in Bremen, Germany. BMC Medicine, 22(1), 219. 
https://doi.org/​10.​1186/s12916-​024-​03438-​4

Rehm, J., Gmel, G. E., Sr, Gmel, G., Hasan, O. S., Imtiaz, S., Popova, S., 
Probst, C., Roerecke, M., Room, R., Samokhvalov, A. V., 
Shield, K. D., & Shuper, P. A. (2017). The relationship between dif-
ferent dimensions of alcohol use and the burden of disease-an 
update. Addiction, 112(6), 968 – 1001. https://doi.org/​10.​1111/
add.​13757

Schwarzinger, M., Ferreira-Borges, C., Neufeld, M., Alla, F., & 
Rehm, J. (2024). Alcohol rehabilitation and cancer risk: a nation-
wide hospital cohort study in France. The Lancet Public Health, 
9(7), e461–e469. https://doi.org/​10.​1016/​S2468-​2667​(24)​00​
107-​5

Shurrab, M., Ko, D. T., Jackevicius, C. A., Tu, K., Middleton, A., 
Michael, F., & Austin, P. C. (2023). A review of the use of propen-
sity score methods with multiple treatment groups in the gen-
eral internal medicine literature. Pharmacoepidemiology and 
Drug Safety, 32(8), 817 – 831. https://doi.org/​10.​1002/pds.​5635

Statistische Ämter des Bundes und der Länder. (2024). Regional-
atlas Deutschland: Gesundheits- und Sozialwesen: Kranken-
häuser 2022 [Regional atlas of Germany: Health and social-
sServices: Hospitals 2022] . Statistische Ämter des Bundes und 
der Länder. https://regionalatlas.statistikportal.de

Wolfe, D. M., Hutton, B., Corace, K., Chaiyakunapruk, N., 
Ngorsuraches, S., Nochaiwong, S., Presseau, J., Grant, A., 
Dowson, M., Palumbo, A., Suschinsky, K., Skidmore, B., 
Bartram, M., Garner, G., DiGioacchino, L., Pump, A., Peters, B., 
Konefal, S., Eves, A. P., & Thavorn, K. (2023). Service-level barri-
ers to and facilitators of accessibility to treatment for problem-
atic alcohol use: a scoping review. Frontiers in Public Health, 11, 
1296239. https://doi.org/​10.​3389/fpubh.​2023.​1296239

World Health Organization. (1993). The ICD-10 Classification of 
Mental and Behavioural Disorders: Diagnostic Criteria for Re-
search. World Health Organization.

Zeileis, A., Kleiber, C., & Jackman, S. (2008). Regression models for 
count data in R. Journal of Statistical Software, 27(8), 1 – 25. 
https://doi.org/​10.​18637/jss.v027.i08

History
Received February 2, 2025
Revision received May 26, 2025
Accepted November 19, 2025
Published online February 10, 2026

Declaration of Competing Interests
The authors have no conflicts of interest to declare.

Publication Ethics
The data protection concept of the project has been approved by 
the Federal Office for Social Security, the Department of Social 
Affairs, Health, Youth, Family and seniors of the State of 
Schleswig-Holstein and the Ministry of Labour, Health and Social 
Affairs of the State of North Rhine-Westphalia (Reference num-
ber: GZ: 117 – 1010904#00001#0050).

Authorship
Conceptualization: CK, JM; Methodology: CK; Validation: JM; For-
mal analysis: CK; Data Curation: AS, JM; Writing – Original Draft: 
CK; Writing – Review & Editing: all authors; Visualization: CK; 
Supervision: JM; Project administration: BS; Funding acquisition: 
BS, IS, JM.

Open Data
The R scripts that can be used to replicate the analysis are pub-
licly available (https://github.com/jakobmanthey/PRAGMA_qwt-​
reha). The underlying data cannot be shared due to data protec-
tion agreements.

Funding
This publication is based on the project „Patient Routes of People 
with Alcohol Use Disorder in Germany“ (PRAGMA) which was 
funded by the Innovation Committee of the Federal Joint commit-
tee (Gemeinsamer Bundesausschuss, GBA) under the funding 
code 01VSF21029. The funder was not involved in the study de-
sign, collection, analysis, interpretation of data or preparation of 
this publication.
Open access publication enabled by the Hamburg University.

ORCID
Carolin Kilian

 https://orcid.org/​0000-​0001-​5913-​6488
Bernd Schulte

 https://orcid.org/​0000-​0003-​1139-​030X
Anna Schranz

 https://orcid.org/​0009-​0007-​9125-​7360
Ingo Schäfer

 https://orcid.org/​0000-​0002-​9711-​3559
Jakob Manthey

 https://orcid.org/​0000-​0003-​1231-​3760

Jakob Manthey
Centre of Interdisciplinary Addiction Research (ZIS)
Department of Psychiatry and Psychotherapy
University Medical Center Hamburg-Eppendorf
Martinistr. 52
20251 Hamburg
Germany

johann.jakob.manthey@uni-hamburg.de

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/0

93
9-

59
11

/a
00

09
62

 -
 T

hu
rs

da
y,

 F
eb

ru
ar

y 
12

, 2
02

6 
7:

21
:5

8 
A

M
 -

 I
P 

A
dd

re
ss

:7
9.

21
7.

51
.2

31
 

https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Drogen_und_Sucht/Abschlussbericht/Abschlussbericht_SAAM_2023-07-31_fin_bf.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Drogen_und_Sucht/Abschlussbericht/Abschlussbericht_SAAM_2023-07-31_fin_bf.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Drogen_und_Sucht/Abschlussbericht/Abschlussbericht_SAAM_2023-07-31_fin_bf.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/5_Publikationen/Drogen_und_Sucht/Abschlussbericht/Abschlussbericht_SAAM_2023-07-31_fin_bf.pdf
https://doi.org/10.1016/j.jsat.2014.04.002
https://doi.org/10.1024/0939-5911/a000877
https://doi.org/10.1024/0939-5911/a000877
https://doi.org/10.1192/j.eurpsy.2025.8
https://doi.org/10.1186/s12916-024-03438-4
https://doi.org/10.1111/add.13757
https://doi.org/10.1111/add.13757
https://doi.org/10.1016/S2468-2667(24)00107-5
https://doi.org/10.1016/S2468-2667(24)00107-5
https://doi.org/10.1002/pds.5635
https://regionalatlas.statistikportal.de
https://doi.org/10.3389/fpubh.2023.1296239
https://doi.org/10.18637/jss.v027.i08
https://github.com/jakobmanthey/PRAGMA_qwt-reha
https://github.com/jakobmanthey/PRAGMA_qwt-reha
https://orcid.org/0000-0001-5913-6488
https://orcid.org/0000-0003-1139-030X
https://orcid.org/0009-0007-9125-7360
https://orcid.org/0000-0002-9711-3559
https://orcid.org/0000-0003-1231-3760
mailto:johann.jakob.manthey@uni-hamburg.de

