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Abstract: 18 

Background: A variety of treatment opƟons for people with alcohol use disorder (AUD) exist. Surveys 19 

esƟmate that 1 in 10 people with AUD uƟlise treatment, but real-world treatment pathways remain 20 

covert. This data-linkage study seeks to characterise treatment uƟlisaƟon paƩerns to idenƟfy gaps in 21 

treatment access and delivery in Germany. 22 

Methods: Linking individual-level data from three sources (statutory health insurance, pension funds, 23 

outpaƟent addicƟon care services) idenƟfied seven alcohol-related treatment types delivered in 24 

outpaƟent (brief psychiatric consultaƟon; formal psychotherapy; pharmacotherapy; low-threshold 25 

counselling), inpaƟent (standard, somaƟc inpaƟent treatment; intensive inpaƟent treatment with 26 

somaƟc and psychosocial care), or either of the two seƫngs (long-term rehabilitaƟon treatment) 27 

during 2016 to 2021. For paƟents with a new AUD diagnosis (ICD-10: F10.1-9), treatment uƟlisaƟon 28 

over 24 months was recorded and paƩerns were idenƟfied using latent class analyses. 29 

Results: Of n=9,491 paƟents with a new AUD diagnosis, 30% uƟlised at least one alcohol-related 30 

treatment type. Treatment uƟlisaƟon was associated with younger age, female sex, unemployment, 31 

German naƟonality and lower physical comorbidity. Among treatment entrants, nearly half received 32 

only brief psychiatric consultaƟon. A similar share of paƟents uƟlised standard or intensive inpaƟent 33 

treatment, the laƩer occasionally followed by rehabilitaƟon treatment. Formal psychotherapy, low-34 

threshold counselling and pharmacotherapy were rarely uƟlised and were mostly used in conjuncƟon 35 

with other treatments. 36 

Conclusions: The real-world uƟlisaƟon of alcohol-related treatments contrasts with exisƟng 37 

guidelines, as most paƟents with diagnosed AUD do not receive adequate care. Structural and social 38 

barriers should be minimised to ensure healthcare provision for those affected. 39 

Keywords: Alcohol use disorders, health care uƟlisaƟon, health care pathways, data linkage 40 
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IntroducƟon 41 

In most high-income countries, alcohol is the most prevalent psychoacƟve substance used. In many 42 

European countries, the use of alcohol and aƩributable disease burden remains high despite slight 43 

decreases in the past decades [1]. To alleviate the considerable alcohol-aƩributable disease burden in 44 

high-income countries, the World Health OrganizaƟon recommends strict control policies (e.g., raising 45 

taxes or restricƟng availability) and access to screening, brief intervenƟons, and treatment [2]. A 46 

range of evidence-based and cost-effecƟve psychosocial and pharmacological intervenƟons are 47 

available, from brief intervenƟons in primary healthcare (PHC) for hazardous drinking to specific 48 

psychological and pharmacological treatments for long-term and severe AUD in specialised care [3, 49 

4]. PHC is the entry point into the health care system for most people with AUD, where many clinical 50 

intervenƟons are delivered [5, 6]. In PHC seƫngs, brief intervenƟons may be offered for those 51 

drinking hazardously [3] and pharmacological treatments, including detoxificaƟon, are targeƟng those 52 

with more severe forms of AUD [7]. In most jurisdicƟons, people with AUD are typically referred from 53 

PHC to the specialist treatment system [3]. In the specialist treatment system, paƟents with AUD are 54 

treated to maintain low alcohol consumpƟon or absƟnence aŌer detoxificaƟon, iniƟate lifestyle 55 

changes and prevent relapse [8]. To facilitate and standardise AUD treatment, guidelines with or 56 

without pharmacological support are available (e.g., Germany: [9]; UK: [10]; global: [11]). 57 

On average, less than one in five people with AUD have uƟlised alcohol-related treatment [12]. 58 

Treatment demand esƟmates are typically based on surveys like the World Mental Health Surveys 59 

IniƟaƟve [13] where people with AUD report any help-seeking behaviour. This approach idenƟfies 60 

individual risk factors linked to treatment demand, for example, higher alcohol intake and high 61 

comorbidity [14]. However, it lacks accurate informaƟon on the type and sequence of intervenƟons, 62 

e.g., actual treatment dates for specific intervenƟons or prescribed medicaƟons. Such detailed 63 

informaƟon is crucial for maximising treatment access and effecƟveness as highlighted in a recent 64 

study: in people discharged from hospital aŌer an alcohol-related inpaƟent stay, the administraƟon of 65 

medicaƟons for AUD was associated with reduced mortality and hospitalisaƟons [15].  66 
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Acknowledging the constraints of survey data to improve treatment access and effecƟveness, it is 67 

essenƟal to exploit informaƟon from electronic health records. To date, this source of informaƟon has 68 

been insufficiently analysed to uncover treatment pathways in the context of AUD. DemonstraƟng the 69 

potenƟal of this approach, a recent study from Germany showed that the majority of paƟents who 70 

had undergone inpaƟent treatment, with or without detoxificaƟon, were found to have not uƟlised 71 

post-acute treatment – despite being recommended by official guidelines [16]. 72 

In the present study, we seek to comprehensively describe treatment pathways for people with a first 73 

AUD diagnosis based on electronic health records from Hamburg, Germany. Specifically, we aim to 74 

characterise the populaƟon uƟlising alcohol-related intervenƟons and compare them to people with 75 

AUD not uƟlising alcohol-related intervenƟons to idenƟfy barriers to and gaps in treatment access 76 

and delivery.  77 
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Methods 78 

Data sources and linkage 79 

We obtained regional health care data from three different data sources for the years 2016-2021 for 80 

people residing in the German city of Hamburg: (a) two statutory health insurance providers (SHI) 81 

(AOK Rheinland/Hamburg - Die Gesundheitskasse; DAK – Gesundheit), (b) two German pension funds 82 

(PF) (Deutsche Rentenversicherung Nord; Deutsche Rentenversicherung Bund) and (c) municipality-83 

funded outpaƟent addicƟon care services (OACS; from BasisdatendokumentaƟon im Suchtbereich 84 

[BADO e.V.]). The data from both SHIs cover about 25% of the adult populaƟon in Hamburg and 85 

include addicƟon-specific, as well as other medical outpaƟent (especially primary health care) and 86 

inpaƟent services (hospital stays with overnight stays), outpaƟent surgeries (hospital stays without 87 

overnight stays), and outpaƟent prescripƟons. Data from the pension funds (PF) cover outpaƟent or 88 

inpaƟent addicƟon medicine rehabilitaƟon, whereas the OACS data provide informaƟon on the 89 

uƟlisaƟon of addicƟon support services, which mainly cover addicƟon counselling. 90 

As there is no common idenƟfier in the different datasets, the data holders used a project-specific 91 

tool to create cryptographically encrypted idenƟfiers based on personally idenƟfiable variables (first 92 

name, last name, birth year, sex). The encrypts were used to idenƟfy persons in the different datasets 93 

and to link the respecƟve data in one dataset that did contained pseudonymized idenƟfiers only (for a 94 

more detailed data linkage descripƟon, see [17]). The data linkage using personal idenƟfying 95 

informaƟon was approved by the Federal Office for Social Security. This approval exempted us from 96 

seeking formal ethics approval as we had no access to personal idenƟfying informaƟon at any Ɵme 97 

but only handled and analysed pseudonymized electronic health records. 98 

Study populaƟon 99 

We included SHI-insured paƟents meeƟng the following criteria in the analyƟcal sample: 100 

1) At least three years of complete insurance data 101 

2) At least one AUD diagnosis (ICD-10: F10.1-F10.9) 102 
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3) 12 months before AUD diagnosis (look-behind window): No other AUD diagnosis and no 103 

diagnosis indicaƟve of chronic harm from alcohol use (ICD-10: E24.4; G31.2; G62.1; G72.1; 104 

I42.6; K29.2; K70; K70.x; K85.2; K86.0; O35.4) 105 

4) 24 months of available follow-up period aŌer the AUD diagnosis 106 

For each person, we idenƟfied the index date, i.e., the first AUD diagnosis that was preceded by no 107 

other diagnosis indicaƟve of chronic alcohol use (for more informaƟon on the study populaƟon 108 

definiƟon, see Supplementary Material), followed by a period of 24 months. The choice of 24 109 

months was considered a trade-off between maximising the follow-up and minimising the exclusion 110 

of paƟents due to lack of data. It is important to note that SHI data for more than 6 years is not 111 

retrospecƟvely available due to data protecƟon laws requiring any data to be deleted aŌer 6 years. 112 

Alcohol-related treatment 113 

For the present study, we consider seven alcohol-related treatment types, which are described in 114 

detail in Table 1. In short, the available data allows us to idenƟfy four types of intervenƟons delivered 115 

in outpaƟent seƫngs (PSYCH-BRIEF; PSYCH-LONG; PHARMA; COUNSEL), two intervenƟon types 116 

delivered in inpaƟent seƫngs (INPAT-STANDARD; INPAT-INTENSIVE), as well as one intervenƟon type 117 

delivered in either inpaƟent or outpaƟent seƫngs (REHAB). 118 

For four intervenƟon types (PSYCH-LONG; INPAT-STANDARD; INPAT-INTENSIVE; REHAB), the exact 119 

start and end days were available from the data, while only single days of consultaƟons or 120 

dispensaƟons were registered for two intervenƟon types (PSYCH-BRIEF; PHARMA). For one 121 

intervenƟon type – COUNSEL – the start and end dates of counselling episodes were available, yet 122 

some episodes lasted several years during which hardly any contacts may have been made. To avoid 123 

assuming that alcohol-related intervenƟons were delivered at any Ɵme between the start and end 124 

date, only the first contact aŌer the index date was considered and, unlike for other intervenƟons, 125 

subsequent contacts were not included due to lack of date informaƟon. Also, counselling episodes 126 
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iniƟated before the index diagnosis were not considered, as we were interested in the pathway aŌer 127 

the index diagnosis. 128 

- INSERT TABLE 1 HERE 129 

Sociodemographic informaƟon 130 

For each paƟent, some sociodemographic informaƟon is available from the SHI, including Ɵme-131 

invariant informaƟon on naƟonality (German, not German/unknown), sex (male/female) as well as 132 

the year of birth to calculate age at the Ɵme of index diagnosis (similar sized groupings: 18-34; 35-54; 133 

55-64; 65-96 years). Time-varying informaƟon on employment/reƟrement status was grouped into 134 

four different categories: employed (including self-employed), unemployed, reƟred, other (school, 135 

university, refugee, other). PaƟents were assigned the employment/reƟrement status that dominated 136 

the 12-month look-behind window (i.e., relaƟve maximum in the 12 months preceding the index 137 

date). 138 

Comorbidity 139 

To characterise the paƟent’s health status before their first AUD diagnosis, we relied on diagnosƟc 140 

informaƟon from various seƫngs contained in the SHI data set: outpaƟent medical treatments 141 

(general pracƟƟoner or specialists, e.g., psychiatrist, cardiologist), inpaƟent, outpaƟent surgery (brief 142 

surgeries in hospitals), rehabilitaƟon (inpaƟent or outpaƟent), or temporary incapacity for work. We 143 

used ICD-10 diagnoses registered in these seƫngs during the look-behind period (12 months before 144 

the index date) to calculate the Elixhauser comorbidity index [18]. Ranging between 0 and 31, a 145 

higher Elixhauser score indicates presence of diagnoses in different disease groups (e.g., 146 

hypertension, liver disease, drug abuse), i.e., a higher comorbidity. Psychiatric diagnoses may only be 147 

documented when psychiatric care is accessed, which could introduce a bias in the score. Thus, as 148 

done previously [19], we only considered physical comorbidiƟes and removed diagnoses pertaining to 149 

alcohol (100% in our sample), drug abuse, psychosis, and depression from the score. The resulƟng 150 
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Elixhauser physical comorbidity score has a narrower range (0-27). The distribuƟon of the full score 151 

including psychiatric diagnoses is shown in Supplementary Figure 1. 152 

StaƟsƟcal analysis 153 

We first idenƟfied paƟents uƟlising any alcohol-related treatment aŌer a new AUD diagnosis. Among 154 

those with treatment uƟlisaƟon, we conducted latent class analyses (LCA) to idenƟfy treatment 155 

uƟlisaƟon paƩerns. Seven binary variables indicaƟve of the use of the seven treatment types within 156 

24 months aŌer AUD diagnosis were used as indicator variables in the LCA. Model selecƟon was 157 

based on minimising the Bayesian InformaƟon Criterion while ensuring that the smallest class had a 158 

sufficient number of members (>=100; for model selecƟon details see Supplementary Table 1). 159 

As class membership probabiliƟes were close 0 and 1 for most paƟents and classes, paƟents were 160 

disƟnctly assigned to one of the idenƟfied classes based on their maximum posterior class 161 

membership probability. To describe each class, we determined a) the dominant intervenƟon type, 162 

and b) overlaps between treatment types (e.g., INPAT-INTENSIVE and REHAB).  163 

Lastly, class assignment was used to describe how paƟents with different treatment paƩerns differ in 164 

terms of a) sociodemographic informaƟon and b) comorbidity. For a) we conducted mulƟnomial 165 

regression analyses predicƟng class membership (categorical variable) with sex, age group, 166 

naƟonality and employment/reƟrement status as covariates. For b) we ran zero-inflated negaƟve 167 

binomial regressions predicƟng the Elixhauser physical comorbidity score with sex, age, naƟonality 168 

and employment/reƟrement status as covariates in the count model component and sex and age as 169 

covariates in the zero-inflaƟon model component. Zero-inflated negaƟve binomial regressions were 170 

chosen as opƟmal models due to the skewed distribuƟon of the comorbidity score (see 171 

Supplementary Figure 6). 172 

All analyses were performed in R version 4.2.3 [20] and the LCA conducted using the R package poLCA 173 

[21] version 1.6.0.1. The underlying data cannot be shared due to data protecƟon agreements but all 174 
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R codes used to prepare and analyse the data are in the public domain 175 

(hƩps://github.com/jakobmanthey/PRAGMA_treatment-paƩerns/).  176 
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Results 177 

Sample descripƟon 178 

We idenƟfied n=9,491 paƟents with an index AUD diagnosis and available informaƟon from a 179 

subsequent period of 24 months. During the first quarter, 75% of paƟents received either a F10.1 or 180 

F10.2 diagnosis in outpaƟent seƫngs, while AUD diagnoses in inpaƟent seƫngs or combinaƟons of 181 

AUD diagnoses and seƫngs were rare (see Supplementary Figure 3). 182 

A sample descripƟon is given in Table 2. Of all paƟents, 28.6% were female (71.4%: male), had a 183 

mean age of 54.2 years, 36.8% were employed (unemployed: 30.3%; reƟred: 20.2%; other: 12.7%) 184 

and 82.7% had a German naƟonality. The mean Elixhauser physical comorbidity score was 2.1, i.e., 185 

the study populaƟon had on average 2 condiƟons in addiƟon to AUD diagnosed in the 12 months 186 

before the index diagnosis. Only 22.6% had an Elixhauser physical comorbidity score of 0, while 187 

43.5% had 1 or 2 other condiƟons diagnosed (sum score 3+: 33.9%). Among those receiving any 188 

treatment, a higher share of women, younger, unemployed, and German naƟonals can be observed. 189 

Moreover, the physical comorbidity was on average lower among those uƟlising any treatment.  190 

- INSERT TABLE 2 HERE 191 

Treatment uƟlisaƟon 192 

Overall, 30% (n=2,860) uƟlised at least one of the seven treatment opƟons within 24 months of index 193 

AUD diagnosis. Brief contacts with psychiatrists or psychologists (PSYCH-BRIEF: 17%) were the most 194 

common treatment type, followed by inpaƟent qualified withdrawal treatment (INPAT-INTENSIVE: 195 

9%) or regular inpaƟent treatment (INPAT-STANDARD: 7%). A similar proporƟon of paƟents were 196 

documented to enter rehabilitaƟon services (REHAB: 4%) or to receive low-threshold counselling 197 

(COUNSEL: 4%) aŌer index diagnosis. Only very few paƟents had alcohol-related medicaƟons 198 

prescribed (PHARMA: 1%) or received formal psychotherapy (PSYCH-LONG: 1%). Among those 199 

uƟlising at least one intervenƟon, 70% uƟlised only one intervenƟon type (2 types: 20%, 3 types: 8%, 200 

4 or more types: 2%). 201 
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Treatment uƟlisaƟon paƩerns 202 

Among those uƟlising at least one intervenƟon (n=2,860), we idenƟfied six classes describing disƟnct 203 

treatment uƟlisaƟon paƩerns (% refer to enƟre sample, see Figure 1): 204 

(1) Brief psychiatric care (N = 1,267; 13.3%) 205 

(2) InpaƟent standard treatment only (N= 255; 2.7%) 206 

(3) InpaƟent intensive treatment (N = 597; 6.3%) 207 

(4) RehabilitaƟon (N = 366; 3.9%) 208 

(5) Counselling (N = 267; 2.8%) 209 

(6) Mixed with a high share of pharmacological treatment (N = 108; 1.1%) 210 

In classes 1 to 5, all paƟents uƟlised one intervenƟon type that was also used to label the class (e.g., 211 

inpaƟent intensive treatment in classes 3 and 4). In class 6, the respecƟve paƟents were typically 212 

using mulƟple intervenƟons of different types. Class 1 is characterised by very low uƟlisaƟon rates of 213 

intervenƟons other than psychiatric brief contacts. Class 2 is disƟnct from other classes as the only 214 

intervenƟon in this class was inpaƟent standard treatment. Class 3 and 4 are characterised by all 215 

paƟents uƟlising inpaƟent intensive treatment and rehabilitaƟon, respecƟvely. While 54% of paƟents 216 

in class 4 (rehabilitaƟon), also uƟlise inpaƟent intensive treatment, rehabilitaƟon is not used by any 217 

paƟent in class 3 (inpaƟent intensive treatment). In both classes 3 and 4, inpaƟent standard 218 

treatment is uƟlised by about 1 in 4 paƟents. Class 5 is characterised by all paƟents seeking low-219 

threshold counselling support, while 23% also uƟlised brief psychiatric consultaƟons and 15% entered 220 

inpaƟent standard treatment. Lastly, class 6 is characterised by very high rates of pharmacological 221 

treatment (92%) and brief psychiatric care (62%), but all other intervenƟons are also uƟlised in this 222 

group (uƟlisaƟon rates: 6 to 39%).  223 

- INSERT FIGURE 1 HERE 224 

The intensity of each treatment was operaƟonalised by the number of intervenƟons uƟlised among 225 

those uƟlising at least one intervenƟon of each type (see Figure 2). Across all latent classes, brief 226 
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psychological consultaƟons were uƟlised more than once by most paƟents, while most other 227 

intervenƟon types were typically used only once. Class 6 was not only characterised by uƟlisaƟon of 228 

various treatment types, but also by on average more frequent uƟlisaƟon of each treatment type. To 229 

which degree various treatment types were uƟlised by the same person within each class is shown in 230 

Supplementary Figure 2. Most people uƟlised only one treatment type, but high overlaps are 231 

observed in classes 4 (‘rehabilitaƟon’) and 6 (‘mixed’) – those classes characterized by presence of 232 

mulƟple intervenƟon types. 233 

- INSERT FIGURE 2 HERE 234 

Treatment uƟlisaƟon paƩerns, baseline diagnoses and sociodemographics 235 

We explored whether treatment uƟlisaƟon paƩerns are related to AUD diagnosis and seƫng 236 

recorded during the index quarter. Single F10.1 or F10.2 diagnoses in outpaƟent seƫngs were more 237 

common among those seeking no treatment (class 0: 82.3%) as well as in classes 1 (brief psychiatric 238 

care: 77.3%) and 5 (counselling: 72.7%). In classes 2, 3, 4, and 6, a considerably higher share of 239 

inpaƟent AUD diagnoses at index quarter was observed (see Supplementary Figure 3). 240 

With mulƟnomial regression analyses, we invesƟgated how age, sex, naƟonality, and 241 

employment/reƟrement status were linked to treatment uƟlisaƟon paƩerns (model results: 242 

Supplementary Table 2; illustraƟons: Supplementary Figures 4 and 5). Compared to no treatment, 243 

every treatment uƟlisaƟon paƩern was linked to younger age. The classes 1 (brief psychiatric care), 4 244 

(rehabilitaƟon), and 6 (mixed) had staƟsƟcally significantly higher shares of women than the no-245 

treatment group. A higher share of German naƟonals was recorded in classes 1 (brief psychiatric care) 246 

and 3 to 5 (inpaƟent intensive, rehabilitaƟon, counselling). Compared to employed paƟents, those 247 

unemployed had higher odds of uƟlising brief psychiatric care (class 1), inpaƟent standard treatment 248 

only (class 2) and inpaƟent intensive treatment (class 3). Those in reƟrement were more likely to 249 

receive brief psychiatric care (class 1) but less likely to receive rehabilitaƟon treatment (class 4). 250 

Treatment uƟlisaƟon paƩerns and physical comorbidity score 251 
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The skewed distribuƟon of the Elixhauser physical comorbidity scores is shown in Supplementary 252 

Figure 6. Most paƟents have 0 or 1 condiƟon diagnosed in addiƟon to AUD, while only a few paƟents 253 

have more than 5 condiƟons diagnosed. Compared to no treatment uƟlisaƟon and controlling for 254 

differences in sex, age, employment/reƟrement status, and naƟonality, paƟents in classes 1 to 4 (brief 255 

psychiatric care, inpaƟent standard, inpaƟent intensive, rehabilitaƟon) had staƟsƟcally significantly 256 

lower comorbidity scores before their index AUD diagnosis. Specifically, the mean Elixhauser physical 257 

comorbidity scores were 8%, 17%, 16%, and 17% lower in classes 1 to 4, respecƟvely (results see 258 

Supplementary Table 3).  259 
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Discussion 260 

Summary 261 

This study invesƟgated the uƟlisaƟon of various alcohol-related treatment opƟons in Hamburg, 262 

Germany 24 months aŌer an index AUD diagnosis. Relying on electronic health records of about 263 

9,500 paƟents residing in the between 2016 and 2021, we find that only 3 in 10 paƟents uƟlised at 264 

least one treatment opƟon. Brief consultaƟons with psychiatrists or psychotherapists consƟtute the 265 

most frequently uƟlised treatment type, followed by intensive and standard inpaƟent (withdrawal) 266 

treatment, as well as post-acute rehabilitaƟon treatment and low-threshold outpaƟent counselling. 267 

Alcohol-related pharmacotherapy and formal psychotherapy were very rarely uƟlised. The findings 268 

further suggest that treatment types are oŌen not combined, except for rehabilitaƟon treatment, 269 

which is oŌen preceded by intensive inpaƟent treatment (qualified withdrawal, see also [22]). 270 

Overall, people uƟlising alcohol-related treatment aŌer their AUD diagnosis are more likely to be 271 

younger and some treatment paƩerns are more prevalent among women and unemployed paƟents, 272 

and among paƟents with less physical comorbidity. 273 

LimitaƟons 274 

We need to acknowledge three areas limiƟng the interpretaƟon of our findings. First, by analysing 275 

electronic health records, we rely on the informaƟon documented for administraƟve and 276 

reimbursement purposes. For example, the diagnosƟc informaƟon may not be complete as some 277 

condiƟons may only be recognised by certain professionals and require in-depth (medical) 278 

assessments. By applying strict inclusion criteria and adhering to treatment definiƟons applied in 279 

previous studies (e.g., [16]), we sought to minimise any biases inherent in the data. This specifically 280 

concerned psychiatric comorbidiƟes, which were excluded from the data altogether and thus limits 281 

the assessment of comorbidity to physical condiƟons. 282 

Second, we only had access to 6 years of data, which limited the look-behind window to 12 months 283 

for determining the index AUD diagnosis date. We cannot rule out that some paƟents had been 284 
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diagnosed with AUD more than 12 months before the index date and may have even uƟlised alcohol-285 

related treatments. As previous treatment experiences may influence current treatment uƟlisaƟon 286 

behaviour, this unmeasured confounder consƟtutes a possible bias that we cannot control for.  287 

Third, we were unable to consider all types of treatment available for people with AUD in Germany. 288 

While we have taken into account major treatment types recommended by the naƟonal guidelines 289 

[9], several services considered to be integral parts of the German addicƟon care system were not 290 

included in our analyses, such as integraƟon assistance (“Eingliederungshilfe”), self-help groups, 291 

occupaƟonal support, and services offered in the judiciary system [23]. Further, due to not being 292 

explicitly reimbursed, brief intervenƟons in PHC seƫngs could not be idenƟfied in the data, but 293 

surveys suggest that delivery rates of brief intervenƟons in Germany are low [24, 25]. Generally, we 294 

cannot gauge how many people with diagnosed AUD uƟlised treatment types other than those 295 

analysed in this study. It appears unlikely that we have missed important treatment types, thus, we 296 

believe that our findings overall are an accurate representaƟon of reality in Hamburg. In rural areas, 297 

however, treatment uƟlisaƟon may differ due to variaƟons in treatment availability. 298 

ImplicaƟons 299 

The findings suggest that 7 out of 10 paƟents with a diagnosed AUD do not uƟlise any alcohol-related 300 

treatment as defined in our study. Given that some of the treatments, for instance psychiatric 301 

consultaƟons, might not have focussed solely on AUD but on other psychiatric condiƟons, this might 302 

even be an underesƟmaƟon. Previous studies have already demonstrated the low treatment 303 

uƟlisaƟon among people with AUD in the general populaƟon [12]. Our study completes that picture 304 

by demonstraƟng that very low treatment rates are also observed among those already recognised in 305 

the healthcare system. In other words, most people receiving an AUD diagnosis in PHC or other 306 

healthcare seƫngs, are not effecƟvely referred to specialists and do not receive adequate care. To 307 

explain subopƟmal care, paƟent-level and provider-level perspecƟves need to be considered. 308 
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For the paƟent, the AUD diagnosis may not be the primary reason for a healthcare visit. The higher 309 

comorbidity score among those not uƟlising alcohol-related treatments could be interpreted as many 310 

paƟents prioriƟsing the management of other, perhaps more impairing condiƟons like liver disease or 311 

chronic pulmonary diseases. Importantly, heavy alcohol use is a risk factor for most of the idenƟfied 312 

physical comorbidiƟes [26], thus, ignoring that untreated AUD may result in subopƟmal care for those 313 

condiƟons. Those willing to enter specialist AUD treatment will encounter further barriers, e.g., 314 

sƟgmaƟsaƟon [27], limited knowledge of treatment opƟons [28], long waiƟng Ɵmes for withdrawal 315 

and post-acute rehabilitaƟon treatment [29]. The higher unemployment rates among people entering 316 

specialist treatment in our study may indicate that current employment consƟtutes a barrier to 317 

entering treatment as it is incompaƟble with certain treatment types. 318 

OpƟmal treatment provision may be further complicated by the very fragmented treatment system in 319 

Germany. While we linked three major data sources to give a comprehensive account of alcohol 320 

treatment services, however, we could not consider all possible treatments. From both a paƟent and 321 

a health care provider perspecƟve, the complex treatment system can be perceived as a barrier. To 322 

navigate through the health care system is a core aspect of alcohol health literacy and requires 323 

training or comprehensive experiences. Surveys of PHC providers suggest that they are ill-prepared, 324 

indicated by low knowledge of exisƟng guidelines and insufficient Ɵme to deal with AUD [29] as well 325 

as lack of postgraduate training on alcohol-related topics [30]. Lastly, AUD remains a sƟgmaƟsed 326 

condiƟon that impedes opƟmal care on various levels, including but not limited to the paƟent-327 

clinician relaƟonship and allocaƟon of resources [31]. 328 

Importantly, we find that a substanƟal share of people with AUD are in regular contact with 329 

psychiatrists – a paƩern we have not seen in previous studies on this subject. The available data does 330 

not allow for an extensive characterisaƟon of the treatment provided, except that medicaƟons 331 

specific to AUD were rarely prescribed. Further research invesƟgaƟng paƟent perspecƟves on 332 

consulƟng psychiatrists versus general pracƟƟoners can help to tailor treatment opƟons according to 333 

personal preferences. It should be explored to which degree brief intervenƟons are contained in 334 
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psychiatric consultaƟons. As the efficacy of brief intervenƟons for severe AUD may be limited [32], 335 

more extensive intervenƟons may be required for many people with AUD in regular contact with 336 

psychiatrists. 337 

Lastly, it should be noted that among those uƟlising alcohol treatments, usually one type of 338 

treatment is uƟlised and only a few people combine various treatment types. One notable excepƟon 339 

is inpaƟent intensive treatment followed by post-acute rehabilitaƟon treatment. This cascade of care 340 

is a core recommendaƟon in the naƟonal guidelines [9] but only very few paƟents were documented 341 

to follow this pathway. Surprisingly, brief consultaƟons with psychiatrists or psychotherapists appear 342 

to be an important treatment opƟon that has hardly gained any scienƟfic aƩenƟon to date. 343 

AddicƟon-specific training of psychiatrists, e.g., in giving alcohol brief advice, could improve care 344 

provision. Unlike brief consultaƟons, SHI-reimbursed formal psychotherapy requires paƟents to be 345 

absƟnent within 10 sessions [33]. Thus, brief consultaƟons appear to be the more accessible 346 

treatment opƟon. However, further research is required to understand the actual care delivered in 347 

this format. Possibly, the brief consultaƟons idenƟfied in our study focus on psychiatric condiƟons 348 

other than AUD, which may be one reason why the prescripƟon of pharmacological intervenƟons to 349 

reduce craving and maintain absƟnence was so rarely recorded in our study. Given the compelling 350 

evidence of pharmacotherapy for AUD [34], the observed very low prescripƟon rates consƟtute 351 

perhaps the most pronounced healthcare provision gap. According to esƟmates for 2004, increasing 352 

the coverage of AUD paƟents in pharmacological treatment can delay up to 10,000 deaths within one 353 

year [35]. 354 

Conclusion 355 

This data-linkage study offers a novel approach to understanding the real-world uƟlisaƟon of alcohol-356 

related treatment opƟons aŌer a first AUD diagnosis in the fragmented German healthcare system. 357 

Our findings demonstrate that treatment pathways mostly contrast with naƟonal guidelines. The 358 

majority of paƟents diagnosed with AUD do not receive adequate care, with possibly detrimental 359 

effects on other psychiatric or physical condiƟons. Minimising structural and social barriers is not only 360 
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required to ensure opƟmal healthcare provision for those affected but also to reduce the overall 361 

societal burden aƩributable to alcohol use.  362 
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Figure legends 363 

Figure 1. UƟlisaƟon of seven alcohol-specific treatment opƟons 24 months aŌer new AUD diagnoses 364 

for six latent classes. Displayed is the % in each class that uƟlises a specific treatment opƟon in 3-365 

month intervals. The % in the class label refers to the number of all n=9,541 paƟents with a new AUD 366 

diagnosis that fall into that class. 367 

 368 

  369 
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Figure 2. Intensity in uƟlizaƟon of seven different treatment opƟons within 24 months aŌer first AUD 370 

diagnosis for six latent classes. On each bar, the percentage displays how many individuals in each 371 

class have uƟlized the respecƟve intervenƟon type, while the bar itself displays how oŌen each 372 

intervenƟon type was uƟlised within each class. For example, 54% of the rehabilitaƟon class (#4) have 373 

used intensive inpaƟent treatment, and among these persons, the percentage of 1, 2-4, and 5 or 374 

more inpaƟent stays was 57.3%, 36.2%, and 6.5%, respecƟvely. 375 

 376 
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