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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 
a month) 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% CI 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. © 2018 S. 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-

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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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 (n = 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-

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-

Table 1. Alcohol consumption definitions used by primary health professionals

Men Women

Light drinker (excluding
abstainers)

<28 SDU alcohol/week <17 SDU alcohol/week

Risky drinker <28 SDU alcohol/week
AND 
(– drinking alcohol while doing
a high risk work activity OR 
– Takes medication that significantly
interferes with alcohol)

<17 SDU alcohol/week
AND
(– 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
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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 

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, 
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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 

Li
gh

t d
ri

nk
er

s
Ri

sk
y 

dr
in

ke
rs

A
ll 

dr
in

ke
rs

p 
va

lu
e

fe
m

al
e

m
al

e
fe

m
al

e
m

al
e

fe
m

al
e

m
al

e
fe

m
al

e
m

al
e

M
ed

ia
n 

nu
m

be
r o

f o
ut

pa
tie

nt
 sp

ec
ia

liz
ed

 v
isi

ts
 g 

(I
Q

R)
1 

(0
–3

)
1 

(0
–3

)
0 

(0
–3

)
1 

(0
–3

)
1 

(0
–3

)
1 

(0
–3

)
M

ea
n 

nu
m

be
r o

f o
ut

pa
tie

nt
 sp

ec
ia

liz
ed

 v
isi

ts
 w

he
n

at
te

nd
ed

 (9
5%

 C
I)

4.
1 

(4
.1

–4
.2

)
4.

3 
(4

.3
–4

.3
)

4.
2 

(4
.1

–4
.4

)
4.

4 
(4

.3
–4

.4
)

4.
1 

(4
.1

–4
.2

)
4.

3 
(4

.3
–4

.4
)

0.
08

0.
17

M
ed

ia
n 

nu
m

be
r o

f o
ut

pa
tie

nt
 sp

ec
ia

liz
ed

 v
isi

ts
w

he
n 

at
te

nd
ed

 (I
Q

R)
3 

(1
–5

)
3 

(1
–5

)
3 

(1
–5

)
3 

(1
–5

)
3 

(1
–5

)
3 

(1
–5

)

a  lo
w

 =
 so

ci
oe

co
no

m
ic

 (S
ES

) s
ta

tu
s v

er
y 

lo
w

 o
r l

ow
.

b  H
ig

h 
= 

so
ci

oe
co

no
m

ic
 st

at
us

 v
er

y 
hi

gh
 o

r h
ig

h.
c  C

om
pr

ise
s a

ny
 v

isi
t t

o 
a 

do
ct

or
 n

ur
se

 o
r s

oc
ia

l w
or

ke
r.

d  C
om

pr
ise

s a
ny

 in
pa

tie
nt

 a
dm

iss
io

n 
to

 a
 g

en
er

al
 o

r p
sy

ch
ia

tr
ic

 h
os

pi
ta

l o
r t

o 
a 

sk
ill

ed
 n

ur
sin

g 
fa

ci
lit

y.
e  C

om
pr

ise
s a

ny
 c

on
ta

ct
 w

ith
 th

e 
em

er
ge

nc
y 

de
pa

rt
m

en
t.

f  C
om

pr
ise

s a
ny

 a
lc

oh
ol

-a
ttr

ib
ut

ab
le

 a
dm

iss
io

n 
(f

or
 a

cu
te

 o
r c

hr
on

ic
 c

on
di

tio
ns

 e
nt

ir
el

y 
or

 p
ar

tly
 a

ttr
ib

ut
ab

le
 to

 a
lc

oh
ol

 u
se

).
g  C

om
pr

ise
s a

ny
 v

isi
t t

o 
ou

tp
at

ie
nt

 m
en

ta
l h

ea
lth

 d
ep

ar
tm

en
t o

r h
os

pi
ta

l s
pe

ci
al

ist
s.

IQ
R,

 in
te

rq
ua

rt
ile

 ra
ng

e 
fo

r m
ed

ia
n 

on
ly

.

Ta
b

le
 2

 (c
on

tin
ue

d)

D
ow

nl
oa

de
d 

by
: 

S
LU

B
 D

re
sd

en
   

   
   

   
   

   
 

19
4.

95
.1

43
.1

34
 -

 3
/3

/2
02

0 
10

:0
7:

06
 A

M



Miquel et al.Eur Addict Res 2018;24:234–244240
DOI: 10.1159/000493884

Ta
b

le
 3

. R
es

ul
ts

 fr
om

 m
ul

til
ev

el
 lo

gi
st

ic
 re

gr
es

sio
n 

on
 c

om
bi

ne
d 

se
rv

ic
e 

us
e 

ca
te

go
ri

es
. O

Rs
 w

ith
 9

5%
 C

Is

V
ar

ia
bl

e
A

ny
 p

ri
m

ar
y 

he
al

th
 c

ar
ea

A
ny

 h
os

pi
ta

l i
np

at
ie

nt
 a

dm
iss

io
nb

A
ny

 a
lc

oh
ol

 a
dm

iss
io

nc
A

ny
 o

ut
pa

tie
nt

 sp
ec

ia
liz

ed
 v

isi
td

A
ny

 e
m

er
ge

nc
y 

de
pa

rt
m

en
t v

isi
t

G
en

de
r

fe
m

al
e

m
al

e
fe

m
al

e
m

al
e

fe
m

al
e

m
al

e
fe

m
al

e
m

al
e

fe
m

al
e

m
al

e

N
um

be
r

19
4,

56
5

41
2,

38
2

19
4,

38
9

41
1,

82
8

19
4,

56
5

41
2,

38
2

19
4,

38
9

41
2,

38
2

19
4,

38
9

41
1,

82
8

In
te

rc
ep

t
17

.8
4 

(1
5.

18
–2

0.
95

)*
*

10
.0

7 
(9

.1
1–

11
.1

4)
**

0.
07

 (0
.0

6–
0.

08
)*

*
0.

05
 (0

.0
5–

0.
06

)*
*

0.
01

 (0
.0

1–
0.

01
)*

*
0.

02
 (0

.0
1–

0.
02

)*
*

1.
31

 (1
.1

8–
1.

45
)*

*
0.

95
 (0

.8
5–

1.
06

)
0.

39
 (0

.3
3–

0.
46

)*
*

0.
33

 (0
.2

8–
0.

39
)*

*
z-

st
an

da
rd

iz
ed

 a
ge

2.
08

 (2
.0

4–
2.

11
)*

*
2.

51
 (2

.4
8–

2.
54

) *
*

1.
45

 (1
.4

2–
1.

48
)*

*
2.

35
 (2

.3
1–

2.
38

)*
*

2.
50

 (2
.3

9–
2.

61
)*

*
2.

33
 (2

.2
8–

2.
39

)*
*

1.
53

 (1
.5

1–
1.

54
)*

*
1.

93
 (1

.9
1–

1.
94

)*
*

0.
97

 (0
.9

6–
0.

98
)*

*
1.

11
 (1

.1
1–

1.
12

)*
*

SE
Se V

er
y 

lo
w

 
(r

ef
er

en
ce

)
/

/
/

/
/

/
/

/
/

/
Lo

w
0.

94
 (0

.8
5–

1.
05

)
0.

98
 (0

.9
1–

1.
04

)
0.

9 
(0

.8
2–

0.
98

)
0.

94
 (0

.8
9–

1)
1.

07
 (0

.9
2–

1.
25

)
1 

(0
.9

3–
1.

08
)

0.
89

 (0
.8

2–
0.

97
)*

0.
99

 (0
.9

3–
1.

06
)

0.
91

 (0
.8

3–
1)

0.
92

 (0
.8

6–
0.

98
)

M
od

er
at

e
0.

82
 (0

.7
4–

0.
91

)*
*

0.
93

 (0
.8

7–
0.

99
)

0.
86

 (0
.8

–0
.9

3)
*

0.
91

 (0
.8

7–
0.

96
)*

*
1.

03
 (0

.9
–1

.1
8)

0.
97

 (0
.9

1–
1.

04
)

0.
83

 (0
.7

7–
0.

9)
**

0.
96

 (0
.9

–1
.0

3)
0.

84
 (0

.7
7–

0.
92

)*
*

0.
89

 (0
.8

3–
0.

95
)*

*
H

ig
h

0.
69

 (0
.6

2–
0.

77
)*

*
0.

85
 (0

.7
9–

0.
91

)*
*

0.
76

 (0
.7

–0
.8

3)
**

0.
86

 (0
.8

1–
0.

92
)*

*
0.

91
 (0

.7
8–

1.
05

)
0.

93
 (0

.8
6–

1.
01

)
0.

72
 (0

.6
6–

0.
79

)*
*

0.
89

 (0
.8

3–
0.

95
)*

0.
77

 (0
.7

–0
.8

5)
**

0.
84

 (0
.7

8–
0.

91
)*

*
V

er
y 

hi
gh

0.
60

 (0
.5

3–
0.

69
)*

*
0.

80
 (0

.7
3–

0.
88

)*
*

0.
64

 (0
.5

7–
0.

72
)*

*
0.

75
 (0

.6
9–

0.
82

)*
*

0.
83

 (0
.6

9–
1.

01
)

0.
80

 (0
.7

1–
0.

89
)*

*
0.

59
 (0

.5
2–

0.
66

)*
*

0.
75

 (0
.6

8–
0.

83
)*

*
0.

61
 (0

.5
4–

0.
69

)*
*

0.
65

 (0
.5

9–
0.

72
)*

*
Ri

sk
y 

vs
. l

ig
ht

 d
ri

nk
er

0.
98

 (0
.9

2–
1.

05
)

0.
89

 (0
.8

7–
0.

92
)*

*
1.

18
 (1

.0
9–

1.
28

)*
*

1.
22

 (1
.1

8–
1.

26
)*

*
1.

65
 (1

.4
5–

1.
89

)*
*

1.
35

 (1
.2

8–
1.

42
)*

*
0.

98
 (0

.9
4–

1.
02

)
0.

97
 (0

.9
5–

0.
99

) 
1.

13
 (1

.0
8–

1.
18

)*
*

1.
11

 (1
.0

9–
1.

14
)*

*
Sm

ok
er N
on

–s
m

ok
er

 
(r

ef
er

en
ce

)
/

/
/

/
/

/
/

/
/

/
Fo

rm
er

 sm
ok

er
1.

18
 (1

.1
2–

1.
24

) *
*

1.
57

 (1
.5

3–
1.

62
) *

*
1.

13
 (1

.0
6–

1.
2)

 **
1.

41
 (1

.3
7–

1.
45

)*
*

1.
12

 (1
–1

.2
5)

1.
34

 (1
.2

8–
1.

4)
**

1.
18

 (1
.1

4–
1.

21
)*

*
1.

36
 (1

.3
4–

1.
38

)*
*

1.
06

 (1
.0

2–
1.

09
)*

1.
18

 (1
.1

6–
1.

2)
**

Sm
ok

er
0.

94
 (0

.9
1–

0.
97

) *
1 

(0
.9

8–
1.

02
)

1.
15

 (1
.0

9–
1.

21
) *

*1
.5

7 
(1

.5
2–

1.
62

)*
*

1.
34

 (1
.2

1–
1.

48
)*

*
1.

59
 (1

.5
1–

1.
67

)*
*

1 
(0

.9
7–

1.
02

)
1.

03
 (1

.0
2–

1.
05

)*
*

1.
19

 (1
.1

6–
1.

22
)*

*
1.

23
 (1

.2
1–

1.
25

)*
*

Re
su

lts
 o

bt
ai

ne
d 

fr
om

 m
ul

til
ev

el
 lo

gi
st

ic
 re

gr
es

sio
n 

w
ith

 in
di

vi
du

al
s c

lu
st

er
ed

 in
 G

P 
cl

in
ic

s (
n 

= 
37

3)
, n

es
te

d 
in

 o
ve

ra
rc

hi
ng

 re
gi

on
s (

n 
= 

9)
.

a 
C

om
pr

ise
s a

ny
 v

isi
t t

o 
a 

m
ed

ic
al

 d
oc

to
r, 

nu
rs

e 
or

 so
ci

al
 w

or
ke

r.
b 

C
om

pr
ise

s a
ny

 in
pa

tie
nt

 a
dm

iss
io

n 
to

 a
 g

en
er

al
 o

r p
sy

ch
ia

tr
ic

 h
os

pi
ta

l o
r t

o 
a 

sk
ill

ed
 n

ur
sin

g 
fa

ci
lit

y.
c 

C
om

pr
ise

s a
ny

 a
lc

oh
ol

-a
ttr

ib
ut

ab
le

 a
dm

iss
io

n 
(f

or
 a

cu
te

 o
r c

hr
on

ic
 c

on
di

tio
ns

 e
nt

ir
el

y 
or

 p
ar

tly
 a

ttr
ib

ut
ab

le
 to

 a
lc

oh
ol

 u
se

).
d 

C
om

pr
ise

s a
ny

 v
isi

t t
o 

ou
tp

at
ie

nt
 m

en
ta

l h
ea

lth
 d

ep
ar

tm
en

t o
r h

os
pi

ta
l s

pe
ci

al
ist

s.
e 

SE
S,

 so
ci

oe
co

no
m

ic
 st

at
us

.
* B

on
fe

rr
on

i-c
or

re
ct

ed
 p

 <
 0

.0
1 

(p
 =

 0
.0

1/
5 

= 
0.

00
2)

.
**

 B
on

fe
rr

on
i-c

or
re

ct
ed

 p
 <

 0
.0

01
 (p

 =
 0

.0
01

/5
 =

 0
.0

00
2)

.

D
ow

nl
oa

de
d 

by
: 

S
LU

B
 D

re
sd

en
   

   
   

   
   

   
 

19
4.

95
.1

43
.1

34
 -

 3
/3

/2
02

0 
10

:0
7:

06
 A

M



Alcohol Impact on Health Service Use 241Eur Addict Res 2018;24:234–244
DOI: 10.1159/000493884

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.

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 

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 (–8.8 to 5.45)** –4.24 (–5.48 to 3)** 3.68 (3.36 to 4)** –1.37 (–1.7 to 1.05)**
z-standardized age 0.4 (0.37 to 0.42)** 0.33 (0.31 to 0.35)** –0.11 (–0.66 to 0.44) 0.44 (0.11 to 0.77) 0.07 (–0.07 to 0.21) 1.25 (1.11 to 1.39)**
SES

Very low (reference) / / / / / /
Low –0.05 (–0.15 to 0.06) –0.05 (–0.11 to 0.01) 1.69 (–0.12 to 3.5) 0.59 (–0.43 to 1.6) 0.35 (0.06 to 0.65) 0.05 (–0.27 to 0.37)
Moderate –0.11 (–0.2 to 0.01) –0.1 (–0.16 to 0.05)** 1.35 (–0.35 to 3.06) 0.86 (–0.07 to 1.79) 0.22 (–0.05 to 0.48) –0.01 (–0.3 to 0.27)
High –0.17 (–0.27 to 0.06)* –0.11 (–0.17 to 0.05)* 2.01 (0.26 to 3.75) 0.52 (–0.51 to 1.54) 0.09 (–0.19 to 0.38) –0.13 (–0.46 to 0.19)
Very high –0.2 (–0.34 to 0.07)* –0.09 (–0.17 to 0) 2.38 (0.37 to 4.39) 1.2 (–0.28 to 2.68) 0.33 (–0.01 to 0.68) –0.5 (–0.96 to 0.05)

Risky vs. light drinker 0.26 (0.14 to 0.38)** 0.12 (0.07 to 0.17)** 1.6 (–0.2 to 3.41) –0.21 (–0.92 to 0.5) 0.49 (0.22 to 0.77)* –0.81 (–1.01 to 0.6)**
Smoker

Non-smoker (reference) / / / / / /
Former smoker 0.11 (0.03 to 0.2) 0.28 (0.24 to 0.32)** 0.57 (–0.67 to 1.82) 0.69 (–0.14 to 1.53) 0.05 (–0.21 to 0.31) 0.32 (0.11 to 0.53)*
Smoker 0.22 (0.14 to 0.29)** 0.42 (0.37 to 0.46)** 1.27 (0.11 to 2.43) 1.44 (0.77 to 2.12)** –0.23 (–0.51 to 0.05) 0.96 (0.72 to 1.2)**

Zero-inflation model
Intercept 2.25 (2.2 to 2.3)** 2.28 (2.24 to 2.31)** –26.14§ 2.42 (1.52 to 3.32)** 7.06 (6.89 to 7.23)** 2.48 (2.31 to 2.66)**
z-standardized age –0.25 (–0.27 to 0.23)** –0.79 (–0.8 to 0.77)** –6.65§ 0.99 (0.68 to 1.31)** –2.1 (–2.21 to 1.99)** –2.73 (–2.91 to 2.55)**
Risky vs. light drinker –0.1 (–0.19 to 0.01) –0.24 (–0.28 to 0.2)** –4.58§ –1.93 (–2.55 to 1.31)** –0.71 (–0.98 to 0.44)** –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)

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 (14.2–19.8) 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).
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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-
nomic level and cigarette smoking have an impact on health 
service use. The sensitivity analyses performed consider-
ing these 2 factors show that the association between risky 
drinking and 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 
well as being 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. 

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 
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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 
visits and 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. 
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