-

View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Technische Universitat Dresden: Qucosa

Dieses Dokument ist eine Zweitverdffentlichung (Verlagsversion) /

This is a self-archiving document (published version):

Laia Miquel, Jakob Manthey, Jiirgen Rehm, Emili Vela, Montserrat Bustins, Lidia Segura,
Eduard Vieta, Joan Colom, Peter Anderson, Antoni Gual

Risky Alcohol Use: The Impact on Health Service Use

Erstveréffentlichung in / First published in:

European Addiction Research. 2018, 24 (5), S. 234 - 244 {Zugriff am: 03.03.2020}. Karger. ISSN
1421-9891.

DOI: https://doi.org/10.1159/000493884

Diese Version ist verfiigbar / This version is available on:

https://nbn-resolving.org/urn:nbn:de:bsz:14-qucosa2-389179

»Dieser Beitrag ist mit Zustimmung des Rechteinhabers aufgrund einer (DFGgeforderten) Allianz- bzw.
Nationallizenz frei zuganglich.“

This publication is openly accessible with the permission of the copyright owner. The permission is
granted within a nationwide license, supported by the German Research Foundation (abbr. in German
DFG).

www.nationallizenzen.de

Quality Content of Saxony

Wl SLUB ) inversitar @) QuCOsA

Wir fiihren Wissen. DRESDEN


https://core.ac.uk/display/353950228?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://nbn-resolving.org/urn:nbn:de:bsz:14-qucosa2-389179
http://www.nationallizenzen.de/
https://doi.org/10.1159/000490663

Research Report

Elfopean
Addiction Eur Addict Res 2018;24:234-244
Research DOI: 10.1159/000493884

Received: February 26, 2018
Accepted: September 19,2018
Published online: October 3, 2018

Risky Alcohol Use: The Impact on

Health Service Use

Laia Miquel>9 Jakob Manthey® Jirgen Rehm™ Emili Velal

Montserrat Bustins® Lidia Sequra' Eduard Vieta® <™ Joan Colom

Peter Anderson™° Antoni Gual@d

aGrup de Recerca en addiccions Clinic, Institut Clinic de Neurosciéncies, Villarroel, Barcelona, Spain; °Universitat de
Barcelona, Casanova, Barcelona, Spain; Institut d’Investigacions Biomediques Agusti Pi i Sunyer, IDIBAPS, Rossell6,
Barcelona, Spain; Spanish network of Addictive Disorders (RTA), RETICS, Sinesio Delgado, Madrid, Spain; ¢Institute
of Clinical Psychology and Psychotherapy, Technische Universitit Dresden, Dresden, Germany; fInstitute for Mental
Health Policy Research, Centre for Addiction and Mental Health (CAMH), Toronto, ON, Canada; 9Dalla Lana School
of Public Health, University of Toronto, Toronto, ON, Canada; "Department of Psychiatry, Faculty of Medicine,
University of Toronto, Toronto, ON, Canada; 'Campbell Family Mental Health Research Institute, CAMH, Toronto,
ON, Canada; Unitat d’Informacié i Coneixement, Servei Catala de la Salut, Travessera de les Corts, Barcelona, Spain;
KDivisi6 d’Analisi de la Demanda i I'Activitat, Servei Catala de la Salut, Travessera de les Corts, Barcelona, Spain;
'Department of Health, Program on Substance Abuse, Public Health Agency of Catalonia, Government of Catalonia,
Roc Boronat, Barcelona, Spain; ™Hospital Clinic de Barcelona, Clinical Institute of Neuroscience, CIBERSAM,
Villarroel, Barcelona, Spain; "Institute of Health and Society, Newcastle University, Baddiley-Clark Building,
Richardson Road, Newcastle upon Tyne, UK; °Faculty of Health, Medicine and Life Sciences, Maastricht University,

Maastricht, The Netherlands

Keywords
Risky drinking - Tobacco - Health service use - Inpatient -
Primary health care

Abstract

Objective: To examine health services use on the basis of al-
cohol consumption. Material and Methods: A cross-section-
al study was carried out on patients visiting the Primary
Health Care (PHC) settings in Catalonia during 2011 and
2012; these patients had a history of alcohol consumption.
Information about outpatient visits in the PHC setting, hos-
pitalizations, specialists’ visits and emergency room visits for
the year 2013 was obtained from 2 databases (the Informa-
tion System for the Development of Research in PHC and the

Catalan Health Surveillance System). Risky drinkers were de-
fined as those who consumed more than 280 g per week for
men or more than 170 g per week for women, or any amount
of alcohol while being involved in a high risk work activity,
or taking medication that significantly interferes with alco-
hol or when being pregnant. Binge drinkers (>60 g in men or
>50 g in women in a short amount of time more than once
amonth) were also considered risky drinkers. Results: A total
of 606,948 patients reported consuming alcohol (of which
10.5% were risky drinkers). Risky drinkers were more likely to
be admitted to hospitals or emergency departments (range
of ORs 1.08-1.18) compared to light drinkers. Male risky
drinkers used fewer PHC services than male light drinkers
(OR 0.89, 95% Cl 0.87-0.92). In general, risky alcohol users
used services more and had longer hospital stays. When
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stratifying by socioeconomic level of the residential area, we
found that risky drinking failed significance, while current or
past cigarette smoking was associated with higher health-
care use. Conclusions: Risky drinkers use more expensive
services, such as hospitals and emergency rooms, but not
PHC services, which may suggest that prevention strategies
and alcohol interventions should also be implemented in

those settings. ©2018S. Karger AG, Basel

Introduction

Alcohol consumption plays an important role in in-
creased morbidity and mortality [1] and might bring
about greater health service utilization [2, 3]. In order to
plan preventive strategies to reduce harm attributable to
alcohol consumption, it is important to know how this
behaviour affects health service use.

The evidence on the relationship between alcohol con-
sumption and health care use is not well established.
Some studies have described that alcohol-dependent pa-
tients have more appointments with general practitioners
and a higher rate of hospital admissions compared with
alcohol abusers [4] and non-alcohol dependent patients
[5,6]. Furthermore, it has been reported that heavy drink-
ers with and without a diagnosis of alcohol dependence
are more predominant in the emergency department and
hospital services compared to abstainers [7, 8]. However,
general population studies have found a negative rela-
tionship between alcohol consumption and health service
use: increased alcohol consumption was associated with
decreased use of health care services [9-11]. Therefore,
no dose-response relationship between alcohol and health
care use could be established to date [10, 12, 13]. Another
important aspect that should be considered is how pat-
terns of utilization of health resources differ by sex. In
general, more women use Primary Health Care (PHC)
services than men [9]. However, regarding hospital ad-
missions, even though both sexes have a huge risk of get-
ting hospitalized, men who drink heavy have a higher risk
of getting injured [14] and, therefore, are more likely to
be admitted to a hospital [12].

The literature supports the fact that alcohol consump-
tion, for the vast majority of conditions has a linear rela-
tionship between the volume of alcohol consumed and
the risk of morbidity and mortality [15-17]. Alcohol
abuse and dependence are clearly associated with an in-
creased health service use and it has been shown that al-
cohol reduction and abstention in this specific popula-

Alcohol Impact on Health Service Use

tion reduce health service use [8, 18]. However, the im-
pact of risky alcohol consumption on health service use is
understudied despite its high importance for public
health policy. The aforementioned inconclusiveness in
the literature on the relationship between substances con-
sumed and health service use is perhaps related to meth-
odological constraints, such as lack of data, different al-
cohol consumption measurements, and large heteroge-
neity across observed settings and healthcare systems. We
overcome several of these limitations in this large-scale
epidemiological study on patients registered in Catalo-
nian primary health care (PHC) settings by combining
information on alcohol use from the patients’ electronic
health records with information on health service use
gathered from administrative data. These types of studies
are necessary because health policies should be based on
studies that give information that is close to reality and up
to date.

Given the dose-response relationship of drinking lev-
els with several diseases and all-cause mortality [17, 19],
we hypothesized that risky drinkers are more prone to use
hospital and emergency room services than light drink-
ers. Furthermore, given the existing research findings
[12], we expected to find more pronounced effects of this
difference among men. Using a bottom-up approach we
analysed the relationship between the patterns of alcohol
consumption (risky drinking vs. light drinking) and pub-
lic healthcare service use in a cohort of patients attending
PHC services. Previous research has found that the mag-
nitude of negative effects from drinking alcohol is greater
among people with a lower socioeconomic level (for all-
cause mortality [20]). In addition, tobacco smoking is
highly prevalent among alcohol consumers, especially in
risky drinkers [21] and alcohol-dependent patients [22].
Cigarette smoking increases morbidity when co-occur-
ring with alcohol use disorder [23] and, consequently, in-
creases health service use [9, 24]. We undertook a sensi-
tivity analysis stratifying the sample by socioeconomic
status and tobacco consumption to examine the associa-
tions between these aspects and service use in our sample.

Methods

A cohort study based on medical and administrative health re-
cords of patients registered in the Catalonian PHC settings was
carried out. The Catalan Public health care system depends on the
Catalan government. The major supplier of the Catalan Health
System is the Catalan Health Institute (CHI). Public health care in
Catalonia is universal and for free as it is paid for by taxes. The CHI
owns 80% of the PHC services in Catalonia. Each year, more than
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Table 1. Alcohol consumption definitions used by primary health professionals

Men Women
Light drinker (excluding <28 SDU alcohol/week <17 SDU alcohol/week
abstainers)
Risky drinker <28 SDU alcohol/week <17 SDU alcohol/week
AND AND

(- drinking alcohol while doing

a high risk work activity OR

— Takes medication that significantly

interferes with alcohol)

(- Is pregnant OR

— drinks while doing a high risk work activity OR
— Takes medication that significantly interferes
with alcohol)

>28 SDU alcohol/week

>17 SDU alcohol/week

Binge drinker (>6 SDU of pure

alcohol per occasion) once a
month or more frequently

Binge drinker (>5 SDU of pure alcohol
per occasion) once a month or more frequently

3 million people are attending these services. Every citizen belongs
to a basic heath area that has a PHC assigned. Appointments with
PHC professionals like general practitioners and nurses are main-
ly related to medical conditions. Citizens can be referred by their
doctor or nurse to hospital when necessary, but everybody can go
to the hospital for an emergency. For the study, we included pa-
tients (aged 18 years or older) attending n = 372 PHC practices
who had their pattern of alcohol consumption registered in the
electronic medical record during 2011 or 2012 (1 = 1,909,359). We
restricted the analyses to currently drinking patients with informa-
tion on smoking (exclusion of n = 1,294,471 alcohol abstainers and
n=7,939 cases with missing values, final sample size: n = 606,948).

Source of Information

Demographic, clinical and health care use information was
gathered from 2 different databases that have information of all
CHI services: (1) The Information System for the Development of
research in Primary Care (SIDIAP) [25] provided information on
alcohol and tobacco consumption, and (2) The Catalan Health Sur-
veillance System, governed by the Catalan Health Service, provided
information on health care use at the year 2013. Validity in both
databases is ensured by a periodical data review, which aims to de-
tect problems and inconsistencies in the variables. The information
on health service use is used to pay healthcare providers. For more
information on the validity of SIDIAP coding, see [25, 26].

Measures

Baseline information at 31st of December 2012 included demo-
graphic characteristics (age, sex and socioeconomic level) and clin-
ical information. Socioeconomic level was defined through a re-
gional indicator which was based on the population’s income in
so-called basic health areas (n = 370, cut-offs to define 5 socioeco-
nomic levels (very high, high, moderate, low and very low) via per-
centage of the population with an annual income >100,000 and <
18,000 EUR. The majority of patients registered in a given PHC
belonged to the same basic health areas, and all patients from the
same PHC clinic had the same Socioeconomic level assigned. Clin-
ical characteristics were classified following the International Sta-
tistical Classification of Diseases, 9th revision, clinical modifica-
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tion (ICD-9-CM) [27]. Drinking status was defined in 2 different
groups (light drinker and risky drinker) following Table 1 defini-
tions. Abstainers were not included in the analysis of the study as
they are a heterogeneous group of people (including former drink-
ers, lifetime abstainers or lack of registration because of unknown
reasons). Alcohol consumption was recorded in the clinical health
record using an instrument which is based on the Systematic In-
terview of Alcohol Consumption [28] which records alcohol con-
sumption in Standard Drink Units. To establish risky alcohol con-
sumption not only the amount of alcohol consumed per week was
considered, but also drinking in some conditions like pregnancy
or binge drinking (Table 1). Among all patients, 7.4% of the fe-
males that drunk <170 g/week and 6.8% of the males who drunk <
280 g/week were classified as risky drinkers. Smoking status was
classified into 3 groups (never smoked, current smokers and for-
mer smokers) at the moment of the appointment. Information on
health services utilization at year 2013 included the number of
PHC visits (including doctors, nurses and social workers), data on
the number of hospital admissions (including general [acute] hos-
pitals, skilled nursing facilities and psychiatric hospitals) and days
of hospital stay, the number of admissions to an acute hospital due
to an alcohol-attributable illness [17], number of emergency de-
partment visits and hospital outpatient visits. Skilled nursing fa-
cilities are welfare spaces for the continued care of people with
diseases or chronic problems who have varied levels of functional
dependence and degrees of clinical complexity meaning that they
cannot be attended in their own homes. These inpatient services
are offered through combined social-health units located in acute
care hospitals or in psychiatric hospitals.

The observational research studies using SIDIAP data were ap-
proved by 2 local ethics committee. Patients’ consent was not re-
quired because all data used was anonymized. Finally, the confi-
dentiality of medical records was respected in accordance with
Spanish Law (LOPD 15/1999).

Statistical Analysis

The primary analyses testing our main hypotheses required
comparisons of light drinkers vs. risky drinkers for service use
in different healthcare settings (primary healthcare visits, hospi-
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tal inpatient admissions, hospital outpatient admissions, hospi-
tal admission due to alcohol-attributable condition, emergency
department admissions). T-tests were used for quantitative vari-
ables and chi-square test for categorical variables. Multilevel lo-
gistic regressions were performed for each service use do-
main (any visit/admission), allowing for random intercepts for
each PHC unit nested in 1 out of 9 greater regions. The sex-
stratified models contained z-standardized age, and individual
smoking status (never vs. former vs. current smoker) as well as
the socioeconomic classification (low: very low and low, moder-
ate, high: very high and high) as further covariates at the patient
level.

In an additional sensitivity analysis, we examined if the impact
of risky drinking is dependent on the socioeconomic grouping at
the regional level. For this purpose, 6 multilevel logistic models
were repeated for each outcome (service use domains), stratifying
by socioeconomic grouping (regional level) and sex (individual
level). As in the main analyses, random intercepts were allowed for
each PHC unit nested within the respective region. On the indi-
vidual level, we added z-standardized age, risky drinking, smoking
status, as well as the interaction of risky drinking and smoking sta-
tus as covariates. The results can be obtained from the online sup-
plementary Appendix (for all online suppl. material, see www.
karger.com/doi/10.1159/000493884).

In a secondary analysis, the length of inpatient stay in general
hospitals, psychiatric hospitals and skilled nursing facilities were
analysed. For each outcome, sex-stratified t-tests examined differ-
ences in average stay between low risk and high-risk drinkers, re-
peated for the total population and only for admitted patients. In
order to assess whether the length of inpatient stays differed by
drinking group, zero-inflated negative binomial regression models
were applied, using the same Covariates as in the primary analyses.
All p values were Bonferroni-adjusted. All analyses were conduct-
ed using R [29].

Results

In the examined sample (n = 606,948), there were
n = 543,511 (89.5%) light drinkers and n = 63,437
(10.5%) risky drinkers. The mean daily pure alcohol in-
take was 16.3g and almost half of drinkers were non-
smokers (n = 288,152, 47.5%). Drinking levels among
light drinkers and risky drinkers were 10.3 and 66.6 g/
day respectively.

Among risky drinkers, 83.2% were men and were on
average 53.6 years old. Risky drinking patients had high-
er rates of current smoking (47.1%) than light drinkers
(27.5%). For more details, see Table 2. Nine out of ten
drinkers (88.4%) attending PHC practices in 2011 or
2012 were seen by a healthcare professional in 2013
(men: 87.7%; women: 90.1%), 51.5% had an outpatient
specialized visit (men: 52%; women: 50.4%), 7.1% were
admitted to hospital (men: 11.0%; women: 9.1%) and
27.4% were admitted to the emergency department at

Alcohol Impact on Health Service Use

least once (men: 27.3%; women: 27.8%). Risky drinkers
attending PHC settings during 2013 had a slightly lower
mean number of appointments in PHC (men: 8.1; wom-
en: 7.9) than light drinkers (men: 8.2, women: 8.4). The
mean number of hospital admissions among risky drink-
ers (men: 1.5; women: 1.4) were similar to those for light
drinkers (men: 1.5; women: 1.3) and the median number
of hospital admissions for both sexes and groups was 1
(Interquartile Range 1-2). The mean number of contacts
with those people admitted to emergency departments
was higher for risky drinkers (men/women: 2.0) as com-
pared to light drinkers (men/women: 1.8). The mean
number of contacts with specialists was slightly higher
for risky drinkers (men: 4.4; women. 4.2) compared to
light drinkers (men: 4.3; women: 4.1). For more details,
see Table 2.

The primary analyses compared light to risky drinkers
in their likelihood to use various health care services and
yielded a mixed results for the observed services (for re-
sults, see Table 3). Risky drinkers were consistently more
prone to be admitted as an inpatient or to emergency de-
partments, while male risky drinkers were less likely to
use PHC services (no significant effects were seen for fe-
males in the use of these services).

These results failed to show robustness when replicat-
ed in sensitivity analyses stratified by socioeconomic lev-
el and adding interaction terms of risky drinking and
smoking behavior. In detail, similar effects in terms of
direction and magnitude could be replicated but not in all
socioeconomic strata for the 5 outcomes (PHC: low/
moderate, hospital inpatient: only moderate, alcohol ad-
missions: high/moderate, outpatient: only low, emergen-
cy: low/moderate/high). However, the effects did not re-
main significant after Bonferroni-correction. The model
results further suggest that tobacco consumption is the
most relevant factor for increased health service use both
in men (current smoking for alcohol, hospital inpatient,
and emergency department admissions; former smoking
for PHC and hospital inpatient and outpatient admis-
sions) and women (current smoking for alcohol, hospital
inpatient and emergency department admissions; former
smoking for PHC, alcohol and hospital inpatient and out-
patient, and emergency department admissions). The ef-
fects of tobacco use were largely consistent across the so-
cioeconomic strata and in the majority of models, the in-
teraction of risky drinking and tobacco use did not prove
to be significant (for detailed results, online suppl. Ap-
pendix).

In the secondary analyses, the duration of inpatient
admissions in general hospitals, psychiatric hospitals,

Eur Addict Res 2018;24:234-244
DOI: 10.1159/000493884

237

=
2
-
2
3
°
3
a

c
2
a

3.134 - 3/3/2020 10:07:06 AM




€00 6€°0 (€T-T0 €T (Te-1o91e [y kad (-0 1T (€T-T0) €T (re-179)17e (ID %S6) § S¥SIA pazi[erdads Juanedino jo 2quINU UL
1000>  100°0> (TTs-6'18) 0TS (L°0S-T0S) 705 (T1S-%05) 8°0S ($'67-9°LF) §'8% (7'Ts-028) TTS (8'05-€°05) 9°0S 59 NSIA pazi[edads Juanedino Luy
(1-D1 (1-D1 (1-D1 (-1 1 (1-D1 (1-D1 (JOI) papuaIe UaYM SUOISSTWPE [OYOI[E JO IqUINU URIPIIN
€00 80 F1-€1) €1 (T1-zn Tt F1-¢€D V1 (€1-11TI1 (€T1-€1) €T Tzt (ID %S6) PAPUINE UIYM SUOISSIWPE [OYOI[E JO JqUInU ULy
1000>  100°0> (1-0) 0 (1-0) 0 (1-0) 0 (1-0) 0 (1-0) 0 (1-0) 0 (4OI) jsuolssiupe [0YOd[e JO IaquInu UeIPIA
(00-0°0) 0°0 (00-0°0) 0°0 (00-00) T'0 (00-00) 0°0 (00-00) 0°0 (00-0°0) 0°0 (IO %S6) ; SUOISSIWPE [0Y0I[e JO JaquInu UL\
100°0>  100°0> (8C-L7) 8T 1-L1) L1 (9¢-¢€¢) ¥¢ LT-1ove (LT-97) LT 81-L1) L1 1% ‘uOISSIWpE [oYod[e Auy
(T-D1 (-1 (-1 1 (T-D1 (T-11 (-1 (4O1) papusne uaym
Rillli(eh] uﬁmatmn—mﬁ %uﬁwmnmao wo hon_aﬁﬁ Cm:uvz
1000>  100°0> (6'1-8'1) 68'1 (61-81)8'1 (0T-6'1) 0T (02-6'1) 0T (61-8'1)8'1 (81-81)8'1 (ID %S6) papuane uaym
Rilelzilifen] Euﬁtm&uﬂ fouadrown JO IJaquunu UedN
(1-0) 0 (1-0) 0 (1-0) 0 (1-0) 0 (1-0)0 (1-0) 0 (401) 8108300 Juunredap £ouafrowa jo 1oquinu ueIpajy
100°0>  100°0> (50-50) S0 (§'0-50) 50 (9°0-9'0) 90 (£0-9'0) 90 (50-50) S0 (50-5°0) S0 (ID %S6) » S1o3U00 Juaunredap Lousdiawa Jo Jequnu UesN
100°0>  100°0> (FLe-TLo) €Lt (0'8T-9L7) 84T (¥°0£-9'67) 0°0¢€ (§Te-L0¢) 9'1€ (1'£2-897) 6'9C (LLT-¢€L0)s'Le 2% 90e1u02 Juaunredap Louadiows Auy
(€1-0)9 (8- ¥ #1-0)9 (11-9) % (1099 (8- ¥ (301) Ae3s Juanedur jo sfep jo r2qUINU URIPIN
8000 000 (TyI-s€n) g€l ((8T1-L01) €11 (6°'ST-T%1) 0°ST (0'61-921) 8°ST (0F1-€€1) 9°€T (ST1-601) O'TT pAeis Juanedur jo siep jo zoqumu uesy
(T-D1 (-1 (T-11 (1-11 (T-D1 (-1 (4O1) panrwpe
sjuanedasot)) jo suorssturpe [ejrdsoy Jusnyedurt Jo IoquInu UBIPIIA
0200 ST00 (15D ST (€€ €T (S-S ST F1-€D¥1 (15D ST (€11 €T (ID %S6) panrupe
syuaryed asoy) jo suorsstwpe [eyidsoy juanedur jo roquinu ueajy
(0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)0 (0-0) 0 (JOI) psuorsstupe [eydsoy juanedul o 10quInu ueIpajy
100°0>  100°0> (zo-zo)zo (T0-1°0) T'0 (z0-70)T0 (T0-1°0) T'0 (zo-z0)T0 (10-1°0) T°0 (ID %S6) pSuotsstwpe ejdsoy Juanedur Jo raquinu ueajy
1000> 5000 (T'T1-0°11) 0°T1 (T6-06) 1'6 (9°T1-0°21) LTTT (¥°01-€6) 66 (0'TT-8°01) 60T (T6-68) 1'6 % ‘uorsstwpe [eyrdsoy jusnedur Auy
(T1-¢) L (T1-¢) L (T1-¢) L (11-€)9 (T1-¢) L (T1-¢) L (4OI1) papuane
3501]) JO a1ed Yeay] Arewrtid 0} SJISTA JO JOQUINT UBIPIJA
1000> 0870 (96-56) $°6 (1'6-06) 0°6 (F'6-€6) ¥'6 (16-£8) 6'8 (96-56) 96 (1'6-06) 0°6 (1D %S6) papusne
wwOrﬁ wo aIed Lu—dmﬂ ENECQ 0] wﬁwgwo uwn_Eﬂﬁ uedN
(11-9)9 (11-2) 9 (11-0) s (01-2) s (11-09 (11-2) 9 (401) 212 yeay Arewrad o3 sysia Jo soquinu ueIpay
1000>  610°0 (78-€8) ¥'8 (T8-18) 1'8 (T8-18) 1'8 (1'8-8'L) 6L (78-€8) ¥'8 (T8-1'8) T8 (ID %S6) > 21e2 I[eay Arewrid 03 $)IS1A JO Joquunu UL
100°0>  100°0> (8'£8-9°£8) £'£8  (€06-0°60) 1'06 (1°£8-5"98) 8'98 (768-788) 8'88 (6°£8-L'L8) 8'L8 (€°06-1°06) T'06 % ‘o180 ypeay Arewrid Auy
1000>  100°0> (STE-TI) ¥'1e  (8'ST-¥'57) 9'ST (I'8v—¢'L¥) L'LY (0°sP-1¢¥) TF¥ (1'62-887) 0°6C (8FC-¥¥27) 9¥¢C Injowg
1000>  S20°0 (T87-6'L2) 08T (S'TI-T'TI) €°TL (¥92-9°57) 0°9C (€T1-11D) 211 (S°8T-7'87) £'8C (ser-ren) vt 19YOWs I9ULIO]
100°0>  100°0> (8'0v-50¥) 9°0F  (2'79-8'19) 0'T9 (£92-097) €9 (TSh-¢'¢¥) €7 (6Ty—9°Th) L'Th (€°€9-8'79) 1'€9 Ijows-uoN
9% ‘snjeys Junjowrg
1000>  1000>  (6°9€T-£'GET) €9€T  (0°99-T°S9) 9°S9 (0'86¥—9'16%) 8767  (1'7€€-9'12€) 8'9C€ (6'¢8-5°€8) L'€8 (9°05-€09) 705 >eam/3 ‘uondumsuod [oyodTy
100°0>  100°0> (097-L'57) 8'ST  (9'1€-TIE) ¥'1€ (I'2T-¥'12) L'1T (€67-6L7) ¥'8T (992-€97) ¥'9¢ (L1e-€1€) S'I€E QUSTH
100°0>  100°0> 9T vey  (€Tr6'1h) I'Th (F'0¥-5'6£) 0°0% (56€-LL€) 9°8€ (0°€v-9'Ch) 8°Th (STr-1'Th) €TF 91BIPON
100°0>  100°0> (6'1€-9'1€) 8'T1€  (8'97-¥'97) 9'9¢C (L'8¢-6'L£) €8¢ (6€€-12€) 0°¢E (0°1€-L'0€) 8°0€ (¥'92-097) 79 *MOT
Sas
100°0>  100°0> (7'sS-€'59) ¥'ss  (8'TS-L'TS) 8'TS (SHS-THS) V'S (6'67-¢"6¥%) 967 (9°65-6°66) §°6S (0°€5-6'2S) 6°CS a3y
€8€TIY S95P61 €9LTS $L9°01 029°65¢€ 168°¢81 _qunN
orewr v—daow Ewg oﬁwamw arewr 01\“5& v—sa mﬁwamm
anpea d SIULIP [V SIMULIP AYsTY sxuLIp JySry

€10¢ Teaf ur uondumnsuod joyoore Jo ursed £q asn 901AILS [I[EAY pue $ONSLINORIRYD JTdeISowaponos ‘g ajqeL

NV 90:20:0T 020Z/E/E - YET'EVT S6'V6T

Miquel et al.

;24:234-244
10.1159/000493884

Eur Addict Res 2018

DOL

238

uspsaid gnis
Aq papeojumoq



4 3
(=]
E
2 [}
3 < ©
< (=]
S| E S
al -
=
b
« e @
) | N |
< S n =
g — ~f )
2 5
“ b
= ~ 4 =
3 — o Q‘. wn
S | S ] = |
= | & e - =
< | & — < )
=
b
© AR
%) | N |
< e < =
g — < )
»
o] —
£ <
g <
-“::, |
° ~ -~
| = N
& s = = A
K] E = N ~
| & o ~ )
) =y
< =
S s
— y o~ &
o «° £ 9 E
< S «o - =
g — < ) E}
a
-]
L
=
=z
2 &
<
) o e
£l < 2
£ i 5
—~ P
22 |7 0 =
= N
N e - = =
A& — < o 2
<
<
E
RS
5 .
55§
< Ag
. o O
—~ z gox
=~ S sZ3% &
9 = 5 ®E 53
= & SEZ g5
= E e 2 %0
N Lclds5
s 2 8
Z 2 & Bh S o BP
] > = I )
4
TZ 3 > 58 E
N O N 25 ag v
= 2 = 29 .2y
&= = 8 IS=R=!
[SEr=1 O wggE
28 A S Ee3TE
&9 2 NIz =8
o B2 gg =
s 2 g L5258
(T~ o = Q.2 9
) 55 S| 2EZES
o =t 8. £ CcZ s
&8 ~ &0 oﬁﬂ;}:‘g
=1 ER Tl £ 9 -
=] o 50 o>« S g =
B= w 2owd o 8898
= S °xXT7% o 29 3
= < Q0 » © o
o S s n L 2
o o} SURTEE=] 52989
000 0 L Q < a1
) Eg"caz w||¥-<a§-1
~—~ g %:’w H,_qg' j=9
~ EETEg| zBEEE
K g:“égg ST 000
o) _sg 5 ® £ v T W
© o 9 51
= == =

f Comprises any alcohol-attributable admission (for acute or chronic conditions entirely or partly attributable to alcohol use).

8 Comprises any visit to outpatient mental health department or hospital specialists.

IQR, interquartile range for median only.

Alcohol Impact on Health Service Use

and skilled nursing facilities have been examined (de-
scriptive tabulations of all patients and admitted pa-
tients by drinking risk status can be found in Table 4).
Very few admissions were recorded in psychiatric hos-
pitals for both light and risky drinkers. Zero-inflated
negative binomial models were performed to examine
the effects on the length of inpatient stays. The results
indicate differences in the stay duration for general hos-
pitals and skilled nursing facilities. In general but not in
psychiatric hospitals, risky drinkers were found to stay
longer (mean difference among all admitted patients:
1.3 days) than light drinkers. In skilled nursing facili-
ties, a contrasting effect on length of stay was observed.
Among females, risky drinkers stayed longer than
light drinkers (almost 1 month), while the opposite was
true for their male counterparts. The results further
suggest that the length of inpatient admissions is associ-
ated with smoking behavior as well. For general hospi-
tals and skilled nursing facilities, the effects of cur-
rent and former smoking largely parallel those of
risky drinking. In addition, current smoking has been
found to be positively associated with the length of
stay in psychiatric hospitals (all results presented in
Table 5).

Discussion

In the present study, we aimed to find differences in
health service use between light alcohol drinkers com-
pared to risky drinkers. On the one hand, we found that
risky drinking patients attending PHC are more prone to
admission to hospitals or emergency departments, and
their inpatient stays are longer. On the other hand, risky
drinking men use less PHC or outpatient services than
light drinkers. No significant differences in PHC use
were found between light drinking and risky drinking
women. When stratifying by SES and tobacco use, we
found that the impact of risky drinking was less consis-
tent than the impact that cigarette smoking has on health
service use. Being a past or current cigarette smoker is
associated with an increase in health service use, espe-
cially among men.

One strength of the study is that it gives unusually re-
liable information at an individual level not only on alco-
hol consumption but also on health service use. Given
that in Catalonia, the information on health service use
is systematically gathered from hospitals and PHC set-
tings, it is noteworthy that this information is used by the
Catalan government to pay health providers. We were
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Table 4. Description of the length of inpatient stay at year 2013 by pattern of alcohol consumption

General hospital Psychiatric hospital Skilled nursing facility
light drinkers risky drinkers light drinkers risky drinkers light drinkers risky drinkers
All patients
n 542,894 63,323 542,894 63,323 543,511 63,437
Mean (95% CI) 0.6 (0.6-0.6) 0.8 (0.8-0.9)** 0.0 (0-0.0) 0.0 (0.0-0.0)** 0.3 (0.3-0.3) 0.4 (0.4-0.5)**
All admitted patients
n 37,110 5,157 201 93 2,971 427
Mean (95% CI) 8.8(8.7-9.0)  10.1(9.7-10.5)% 17 (142-19.8) 16.6 (13.0-20.1) 52.5(50.1-54.8)  61.9 (54.3-69.5)
All female admitted patients
n 10,295 654 76 21 775 59
Mean (95% CI) 7.0 (6.8-7.2) 8.3(7.3-9.4) 18.1 (12.6-23.6) 20.6 (9.5-31.8) 54.3 (50.0-58.7) 83.3 (57.0-109.7)
All male admitted patients
n 26,815 4,503 125 72 2,196 368
Mean (95% CI) 9.5(9.4-9.7) 10.4 (9.9-10.8)* 16.3 (13.2-19.5) 15.4 (12.0-18.7) 51.8 (49.0-54.6) 58.5 (50.7-66.2)

Comparisons between light and risky drinkers

* p <0.01 (bonferroni corrected p = 0.001/9 = 0.0011).
** p <0.001 (bonferroni corrected p = 0.001/9 = 0.00011).

Table 5. Results from zero-inflated negative binomial regression on length of inpatient stay

Variable General hospital Psychiatric hospital Skilled nursing facility
Gender female male female male female male
Number 194,389 411,828 194,389 411,828 194,565 412,382
Count model
Intercept 1.31 (1.21 to 1.41)** 1.42 (1.36 to 1.48)** -7.12 (-8.8t0 5.45)**  -4.24 (-5.48 to 3)** 3.68 (3.36 to 4)** -1.37 (-1.7 to 1.05)**

z-standardized age
SES
Very low (reference)
Low
Moderate
High
Very high
Risky vs. light drinker
Smoker
Non-smoker (reference)
Former smoker
Smoker
Zero-inflation model
Intercept
z-standardized age
Risky vs. light drinker

0.4 (0.37 to 0.42)**

/

~0.05 (~0.15 to 0.06)
~0.11 (0.2 to 0.01)
~0.17 (~0.27 to 0.06)*
~0.2 (~0.34 t0 0.07)*
0.26 (0.14 to 0.38)**

/
0.11 (0.03 to 0.2)

0.22 (0.14 to 0.29)**

2.25 (2.2 to 2.3)**

-0.25 (-0.27 to 0.23)**

~0.1 (~0.19 to 0.01)

0.33(0.31 to 0.35)**

/

~0.05 (-0.11 to 0.01)
~0.1 (<0.16 to 0.05)**
~0.11 (=0.17 to 0.05)*
~0.09 (-0.17 to 0)
0.12 (0.07 to 0.17)**

/
0.28 (0.24 to 0.32)**
0.42 (0.37 to 0.46)**

228 (2.24 to 2.31)**
~0.79 (0.8 to 0.77)**
~0.24 (~0.28 to 0.2)**

-0.11 (-0.66 to 0.44)

/

1.69 (<0.12 to 3.5)
1.35 (=0.35 to 3.06)
2.01 (0.26 to 3.75)
2.38(0.37 to 4.39)
1.6 (~0.2 to 3.41)

/
0.57 (<0.67 to 1.82)
1.27 (0.1 to 2.43)

-26.14%
-6.65%
-4.58%

0.44 (0.11 t0 0.77)

/

0.59 (~0.43 to 1.6)
0.86 (~0.07 to 1.79)
0.52 (0.51 to 1.54)
1.2 (-0.28 to 2.68)
~0.21 (~0.92 t0 0.5)

/
0.69 (-0.14 to 1.53)
1.44 (0.77 to 2.12)**

2.42 (1.52 to 3.32)**
0.99 (0.68 to 1.31)**

-1.93 (-2.55to 1.31)**

0.07 (-0.07 to 0.21)

/

0.35 (0.06 to 0.65)
0.22 (~0.05 to 0.48)
0.09 (~0.19 to 0.38)
0.33 (~0.01 to 0.68)
0.49 (0.22 to 0.77)*

/
0.05 (-0.21 to 0.31)
~0.23 (~0.51 t0 0.05)

7.06 (6.89 to 7.23)**
~2.1 (=2.21 to 1.99)**

-0.71 (-0.98 to 0.44)**

1.25 (1.11 to 1.39)**

/

0.05 (~0.27 to 0.37)
~0.01 (0.3 to 0.27)
~0.13 (~0.46 to 0.19)
-0.5 (~0.96 to 0.05)
~0.81 (~1.01 to 0.6)**

/
0.32 (0.11 to 0.53)*

0.96 (0.72 to 1.2)**

2.48 (2.31 to 2.66)**

~2.73 (=2.91 to 2.55)**

-26.47%

Results obtained from zero-inflated negative binomial regression.
§ Standard error could not be estimated.

* Bonferroni-corrected p < 0.01 (p = 0.01/3 = 0.0033).
** Bonferroni-corrected p < 0.001 (p = 0.001/3 = 0.00033)

thus able to avoid memory bias in obtaining the informa-
tion on individual health service use. Furthermore, the
sample analysed is very large and closely representative
of the region.

Alcohol Impact on Health Service Use

The results found are in accordance with those studies
that found that heavy drinkers or alcohol dependent pa-
tients are more prone to be admitted to hospitals [9, 30]
and to emergency departments [5, 6, 8, 18] than light or
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non- drinkers. The pattern of health service use described
in our study may be due to the fact that risky drinkers
have more health problems than light drinkers that imply
using more specialized and expensive services. Risky
drinkers, in order to avoid being stigmatized and classi-
fied as alcohol dependent, may elude going to a health
care professional with whom a relationship of trust should
be established, only asking for help when an illness is se-
vere and emergency care it is required. Our results point
in the same direction as those studies that found that
higher amounts of alcohol consumed correlates with
higher health services use, and the divergences between
our results and those reported by Rice and colleagues [10]
may be due to the type of coverage that the Catalan public
health system offers, that is, universal health coverage and
free of charge.

Results of the primary analyses suggest that socioeco-
nomiclevelandcigarettesmokinghaveanimpactonhealth
service use. The sensitivity analyses performed consider-
ing these 2 factors show that the association between risky
drinkingand health care use is not consistent across socio-
economic strata. It has been described elsewhere that al-
cohol consumption has a greater impact on people with a
lower socioeconomic status in terms of harm. However,
this relationship still requires better characterization, ac-
cording to Jones and colleagues [31]. On the other hand,
the sensitivity analyses found a robust relationship be-
tween cigarette smoking and an increased health service
use. Consistent findings have been previously reported
describing former and current cigarette smokers using
more the health services compared to those who have nev-
er smoked [24]. Smoking status has been strongly associ-
ated with an increased number of hospitalizations, longer
hospital stays [12, 32] and a higher number of emergency,
in- and outpatient visits [9] among cigarette smokers; as
wellasbeing even higher among former-smokers [9]. Giv-
en that the socioeconomic level was defined using aggre-
gate data, conclusions cannot be drawn at the individual
level. Other determinants related to the classification of
socioeconomic level for municipalities, such as density of
health care services, may also impact health care utiliza-
tion and should be considered in future analyses on this
subject.

Our findings support the idea that sex differences in
the pattern of health service use should be considered
when planning health care policies for the general popu-
lation [33]. In general, women use more PHC services [3]
and this trend is in accordance with our results. In this
sense, preventive interventions in PHC would benefit
women.

242 Eur Addict Res 2018;24:234-244
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In the last few years, a great deal of effort has been
made to increase preventive strategies to reduce alcohol
consumption in PHC settings. However, from our
study results, it seems that risky drinkers, who would
benefit most from those strategies, are using more in-
patient services and emergency departments. It has
been proposed that preventive strategies on alcohol
consumption should focus on hospital settings, such as
those being implemented for smoking [34]. Thus,
screening and brief interventions in emergency depart-
ments and during hospital admissions could be ade-
quate means to reach a meaningful proportion of risky
drinkers. Furthermore, brief Interventions have been
found useful and promising in the emergency depart-
ment [35, 36].

This study has some limitations that should be taken
into consideration. First, it has to be considered that the
information on alcohol and cigarette smoking was self-
reported and may be subject to underreporting bias.
Second, we should bear in mind that alcohol consump-
tion may be under-recorded in PHC medical records,
as has been described previously in a study of 9 Euro-
pean general hospitals [37]. From the total sample of
patients with information on alcohol consumption reg-
istered in the electronic medical record, it was recorded
that only 32% were considered drinkers, which is clear-
ly below the national prevalence figures [38]. As the
group of patients classified as abstainers may include a
very heterogeneous group and some of them might be
misdiagnosed, we decided not to include them in the
analysis. Third, it has to also be considered that in the
sample studied, the group of risky drinkers might be
underrepresented, given that only people attended in a
PHC setting were selected. Information on individuals
that only use the emergency department is lacking, for
example, healthy young people who are impacted by an
alcoholic intoxication, or people living in a situation of
social exclusion, such as homeless people. Fourth, alco-
hol consumption first started being registered in Cata-
lan electronic medical records in January 2011, so in-
formation on the duration and pattern of alcohol con-
sumption of each patient prior to this date was lacking.
However, it has been indicated that the impact of
changes in alcohol consumption on hospitalization
rates has no substantial time lag [39]. Also, we did not
include several variables that are potentially associated
with the pattern of healthcare use, such as ethnicity,
physical activity, nutrition or other dietary factors. Fur-
thermore, patients in high-income areas could incur
less public health care use as they may be covered by a

Miquel et al.

Downloaded by:

3/3/2020 10:07:06 AM




private health insurance and use public healthcare less
often. The Catalan Health Department has estimated
that private health insurance costs represent 25% of the
total public healthcare costs. Finally, it has to be con-
sidered that the large sample size may result in small,
negligible group differences becoming significant even
with Bonferroni corrected p values.

A different pattern of health service use has been ob-
served depending on alcohol and tobacco consumption.
Risky drinking and cigarette smoking are associated with
higher inpatient admissions and emergency department
visits. Those services are more expensive than outpatient
visitsand PHC. Furthermore, gender differences in health
service use in this population should be considered. As
PHC services are less frequently used by risky drinkers,
interventions in emergency departments and acute hos-
pitals, particularly for women, may be appropriate means
to reach this population.

Acknowledgements
We would like to thank SIDIAP (Sistema d’Informacié per al

desenvolupament de la Investigacié en Atenci6 Primaria) for pro-
viding the database. CERCA Programme/Generalitat de Catalunya.

References

fu—

GBD 2015 Risk Factors Collaborators MH, 6

Afshin A, Alexander LT, Anderson HR, Bhut-

ta ZA, Biryukov S, et al: Global, regional, and

national comparative risk assessment of 79

behavioural, environmental and occupation-

al, and metabolic risks or clusters of risks, 7

1990-2015: a systematic analysis for the Glob-

al Burden of Disease Study 2015. Lancet 2016;

388:1659-1724.

2 Rehm J, Giesbrecht N, Patra J, Roerecke M:
Estimating chronic disease deaths and hospi-
talizations due to alcohol use in Canada in 8
2002: implications for policy and prevention
strategies. Prev Chronic Dis 2006;3:A121.

3 Cherpitel CJ: Emergency room and primary
care services utilization and associated alco-
hol and drug use in the United States general
population. Alcohol Alcohol 1999;34:581- 9
589.

4 McKenna M, Chick J, Buxton M, Howlett H,
Patience D, Ritson B: The SECCAT survey: L.

The costs and consequences of alcoholism.
Alcohol Alcohol 1996;31:565-576.

5 Manthey], Laramée P, Parrott S, Rehm J: Eco-

nomic burden associated with alcohol depen- 10

dence in a German primary care sample: a

bottom-up study. BMC Public Health 2016;

16:906.

Alcohol 2017;1-6.

67:890-897.

586.

561.

Alcohol Impact on Health Service Use

Barrio P, Mondon S, Teixidor L, Ortega L, 11
Vieta E, Gual A: One year clinical correlates
of EtG positive urine screening in alcohol-de-
pendent patients: a survival analysis. Alcohol

Cherpitel CJ, Ye Y, Bond J, Rehm J, Cremon-
te M, Neves O, et al: The effect of alcohol con-
sumption on emergency department services
use among injured patients: a cross-national
emergency room study. J Stud Alcohol 2006; 13

Kline-Simon AH, Weisner CM, Parthasara-
thy S, Falk DE, Litten RZ, Mertens JR: Five-
year healthcare utilization and costs among
lower-risk drinkers following alcohol treat-
ment. Alcohol Clin Exp Res 2014;38:579- 14

Rodriguez Artalejo F, de Andrés Manza-
no B, Guallar-Castillon P, Puente Mendiza-
bal MT, Gonzélez Enriquez J, del Rey Cale- 15
ro J: The association of tobacco and alco-
hol consumption with the use of health care
services in Spain. Prev Med 2000;31:554—

Rice DP, Conell C, Weisner C, Hunkeler EM,
Fireman B, Hu TW: Alcohol drinking pat-
terns and medical care use in an HMO setting.
] Behav Health Serv Res 2000;27:3-16.

Funding Source

This work was supported by a grant from Lundbeck Denmark
received by AG (CP041374). This work was also supported by the
(RD12/0028/0016) project, Plan Nacional de I+D+I and financed
jointly with ISCIII-Subdireccion General de Evaluacion y Fondo
Europeo de Desarrollo Regional (FEDER). The funding sources
had no role in the study design, or in the collection, analysis or in-
terpretation of data. The funding sources also had no role in the
writing of the report or in the decision to submit the paper for
publication. The corresponding author confirms that the authors
had full access to the study data at all times, and had final respon-
sibility for the decision to submit the report for publication. The
corresponding author hereby states that no author has been reim-
bursed for writing this manuscript.

Disclosure Statement

L.M. and J.M.: has received honoraria from Lundbeck, outside
of the work for this project. A.G.: has received honoraria and trav-
el grants from Lundbeck, Janssen, D&A Pharma and Servier, all
outside the work for this project. J.R.: has received educational
grants from Lundbeck unrelated to the work on this manuscript.
He has also received travel support and honoraria from Lundbeck.
E.V.: has received funding for grants or consultancy from Aller-
gan, Angellini, Dainippon Sumitomo, Ferrer, Janssen, Lundbeck,
Otsuka, Pfizer, Richter, Sunovion, and Takeda. The other authors
do not have any potential conflicts of interest to declare.

Zarkin GA, Bray JW, Babor TF, Higgins-Bid-
dle JC: Alcohol drinking patterns and health
care utilization in a managed care organiza-
tion. Health Serv Res 2004;39:553-570.

12 Hvidtfeldt U a., Rasmussen S, Gronbzk M,
Becker U, Tolstrup JS: Influence of smoking
and alcohol consumption on admissions and
duration of hospitalization. Eur ] Public
Health 2010;20:376-382.

Anzai Y, Kuriyama S, Nishino Y, Takahashi
K, Ohkubo T, Ohmori K, et al: Impact of al-
cohol consumption upon medical care utili-
zation and costs in men: 4-year observation of
National Health Insurance beneficiaries in Ja-
pan. Addiction 2005;100:19-27.

French MT, Fang H, Balsa AI: Longitudinal
analysis of changes in illicit drug use and
health services utilization. Health Serv Res
2011;46:877-899.

Choi YJ, Myung SK, Lee JH: Light alcohol
drinking and risk of cancer: a meta-analysis of
cohort studies. Cancer Res Treat 2017;50:
474-487

16 Zhao], Stockwell T, Roemer A, Naimi T, Chi-
kritzhs T: Alcohol consumption and mortal-
ity from coronary heart disease: an updated
meta-analysis of cohort studies. J Stud Alco-
hol Drugs 2017;78:375-386.

Eur Addict Res 2018;24:234-244
DOI: 10.1159/000493884

243

Downloaded by:
SLUB Dresden

194.95.143.134 - 3/3/2020 10:07:06 AM



17 Rehm J, Gmel GE, Gmel G, Hasan OSM, Im- 25 Bolibar B, Fina Avilés F, Morros R, Garcia-Gil
tiaz S, Popova S, et al: The relationship be- M del M, Hermosilla E, Ramos R, et al: [SID-
tween different dimensions of alcohol use and IAP database: electronic clinical records in
the burden of disease-an update. Addiction primary care as a source of information for
2017;112:968-1001. epidemiologic research]. Med Clin 2012;138:

18 Miquel L, Gual A, Vela E, Lligofia A, Bustins 617-621.

M, Colom J, et al: Alcohol consumption and 26 Ramos R, Ball6 E, Marrugat J, Elosua R, Sala
inpatient health service utilization in a cohort ], Grau M, et al: Validity for use in research on
of patients with alcohol dependence after 20 vascular diseases of the SIDIAP (information
years of follow-up. Alcohol Alcohol 2016;52: system for the development of research in pri-
227-233. mary care): the EMMA study. Rev Esp Car-

19 Stockwell T, Zhao J, Panwar S, Roemer A, diol 2012;65:29-37.

Naimi T, Chikritzhs T: Do “moderate” drink- 27 Clasificacién Internaciénal de Enfermedades,
ers have reduced mortality risk? a systematic 9a Revision. Modificacién clinica (eCIE-9-
review and meta-analysis of alcohol con- MC) 2014. https://www.mscbs.gob.es/est-
sumption and all-cause mortality. ] Stud Al- adEstudios/estadisticas/docs/ CIE9MC_2014_
cohol Drugs 2016;77:185-198. def_accesible.pdf.

20 Probst C, Roerecke M, Behrendt S, Rehm J: 28 Gual A, Contel M, Segura L, Ribas A, Colom
Socioeconomic differences in alcohol-attrib- J: [The ISCA (Systematic Interview of Alco-
utable mortality compared with all-cause hol Consumption), a new instrument to de-
mortality: a systematic review and meta-anal- tect risky drinking]. Med Clin 2001;117:685-
ysis. Int ] Epidemiol 2014;43:1314-1327. 689.

21 Weitzman ER, Chen YY: The co-occurrence 29 Team RC: R: A Language and Environment
of smoking and drinking among young adults for Statistical Computing. R Foundation for
in college: national survey results from the Statistical Computing, Vienna, Austria. R
United States. Drug Alcohol Depend 2005;80: Found Stat Comput Vienna, Austria
377-386. 2017;https://www.r-project.org/.

22 Kalman D, Morissette SB, George TP: Co- 30 Cryer PC, Jenkins LM, Cook AC, Ditchburn
morbidity of smoking in patients with psychi- ]S, Harris CK, Davis AR, et al: The use of
atric and substance use disorders. Am J Ad- acute and preventative medical services by a
dict 2005;14:106-123. general population: relationship to alcohol

23 Hurt RD, Offord KP, Croghan IT, Gomez- consumption. Addiction 1999;94:1523—
Dahl L, Kottke TE, Morse RM, et al: Mortality 1532.
following inpatient addictions treatment. 31 Jones L, Bates G, McCoy E, Bellis MA: Rela-
Role of tobacco use in a community-based co- tionship between alcohol-attributable disease
hort. JAMA 1996;275:1097-103. and socioeconomic status, and the role of al-

24 Ashraf MN, Mortasawi A, Grayson AD, Oo cohol consumption in this relationship: a sys-
AY: Effect of smoking status on mortality and tematic review and meta-analysis. BMC Pub-
morbidity following coronary artery bypass lic Health 2015;15:400.
surgery. Thorac Cardiovasc Surg 2004;52: 32 Haapanen-Niemi N, Miilunpalo S, Vuori I,
268-273. Pasanen M, Oja P: The impact of smoking,

244 Eur Addict Res 2018;24:234-244

DOI: 10.1159/000493884

33

34

35

36

37

38

39

alcohol consumption, and physical activity on
use of hospital services. Am J Public Health
1999;89:691-698.

Green CA, Polen MR, Perrin NA, Leo M,
Lynch FL, Rush DP: Gender-based structural
models of health care costs: alcohol use, phys-
ical health, mental health, and functioning. J
Ment Health Policy Econ 2004;7:107-125.
Rigotti N, Munafo M, Murphy M, Stead L: In-
terventions for smoking cessation in hospital-
ised patients; in Rigotti N (ed): The Cochrane
Database of Systematic Reviews. Chichester,
UK, John Wiley & Sons, Ltd, 2002, p
CD001837.

D'Onofrio G, Fiellin DA, Pantalon M V,
Chawarski MC, Owens PH, Degutis LC, et
al: A brief intervention reduces hazardous
and harmful drinking in emergency depart-
ment patients. Ann Emerg Med 2012;60:
181-192.

Schmidt CS, Schulte B, Seo H-N, Kuhn §,
O'Donnell A, Kriston L, et al: Meta-analysis
on the effectiveness of alcohol screening
with brief interventions for patients in
emergency care settings. Addiction 2016;
111:783-794.

Roson B, Corbella X, Perney P, Santos A,
Stauber R, Lember M, et al: Prevalence, clini-
cal characteristics, and risk factors for non-
recording of alcohol use in hospitals across
Europe: the ALCHIMIE study. Alcohol Alco-
hol 2016;51:457-464.

Sendino R, Alvares E, Brime B, Llorens N,
Ruiz A, Sanchez E: Informe 2016:Alcohol,
Tabaco y Drogas ilegales en Espafia. Obs Es-
pafiol la Drog y las Toxicom Minist Sanid y
Serv Soc 2016;72.

Muller A: Alcohol consumption and commu-
nity hospital admissions in the United States:
a dynamic regression analysis, 1950-1992.
Addiction 1996;91:231-242.

Miquel et al.

Downloaded by:
SLUB Dresden

194.95.143.134 - 3/3/2020 10:07:06 AM



	493884-v
	Dieses Dokument ist eine Zweitveröffentlichung (Verlagsversion) /
	This is a self-archiving document (published version):
	Laia Miquel, Jakob Manthey, Jürgen Rehm, Emili Vela, Montserrat Bustins, Lidia Segura, Eduard Vieta, Joan Colom, Peter Anderson, Antoni Gual
	Risky Alcohol Use: The Impact on Health Service Use

	493884
	TabellenTitel
	TabellenTitel
	StartZeile
	Zwischenlinie
	TabellenFussnote
	TabellenTitel
	StartZeile
	Zwischenlinie
	TabellenFussnote
	TabellenTitel
	StartZeile
	Zwischenlinie
	TabellenFussnote
	TabellenTitel
	StartZeile
	Zwischenlinie
	TabellenFussnote


