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Introduction. Prior research has documented that unhealthy behaviors result in greater health care use and greater health care
costs. However, there are few studies on out-of-pocket expenditure paid by those engaging in unhealthy behaviors. We provide
cross-country evidence on the association of smoking, alcohol consumption, and obesity with health care use and health care cost
as well as out-of-pocket payments among the elderly in Europe.Method. Using SHARE dataset for 13 European countries, the study
uses a sequential logit model to analyze use and payments for outpatient and inpatient health care service in addition to a two-
part model for the analysis of use and payments for prescribed drugs. Results. Former smoking is associated with a higher rate of
health care use. However, current smoking is associated with lower health care use. Former smoking is also associated with paying
higher amount of out-of-pocket payments. Alcohol consumption is associated with lower health care use. Conclusion. We do not
find systematic evidence that unhealthy behaviors among elderly (50+) are associated withmore utilization of health care andmore
out-of-pocket payments. The results can be of interest for policies that aim to make people more responsible toward their health
behaviors.

1. Introduction

Prior research has documented that unhealthy behaviors
result in greater health care use and consequently greater
health care costs [1–4]. In a solidarity-based health care
system, like in most European countries, the burden of the
costs is incurred by all individuals (citizens), who contribute
to the system funding and not only by those who cause
the costs. This issue has been criticized, as it seems unfair
that the costs of a choice for an unhealthy behavior are
paid for by those who have chosen a healthy lifestyle [5].
Thus, there is an ongoing debate about incorporating some
elements of individual responsibility in the health care system
and providing incentives for a better health-related behavior
[6, 7]. For instance, some studies suggest a carrot and
stick approach for this purpose: carrot like the discount in
premium for those who have a healthier lifestyle and a stick

like a copayment for those who have a medical problem
due to their unhealthy lifestyle. There are also some other
suggestions like waiting list for those who have an unhealthy
lifestyle [8].

This debate is based on the expectation that unhealthy
behaviors increase use and costs of health care. Many studies
have investigated the correctness of this assumption [9–
17]. Regarding smoking, previous studies [9–11] have shown
that current smokers use outpatient care less often than
never smokers, but, if anything, the number of physician
visits is higher for current smokers than for never smokers.
Regarding inpatient care, previous studies reportmore hospi-
talization either by current smokers [9] or by former smokers
[11] or only among female former smokers [10] compared to
never smokers. Some studies have looked at other health-
related behaviors too, though there are fewer studies on this
than on the effect of smoking. For instance, one study [10]
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has shown that obesity and overweight are strongly related to
a higher probability of outpatient visits in both genders and
with the probability of hospitalization in women. Another
study [17] has found that, among 50- to 84-year-oldwomen in
England, around one in eight hospital admissions are likely to
be attributable to overweight or obesity, whichmeans 420,000
extra hospital admissions and twomillion extra days spent in
hospital annually.

Many studies have shown that smoking, obesity, over-
weight, and alcohol consumption lead to more medical
expenditure at least in the short run [9, 12, 13, 18]. However,
there is no such consensus about the long-run effects of
unhealthy behaviors on health care costs, particularly in case
of smoking. Some studies indicate that the extra costs caused
by smokers are compensated for by their higher mortality
rate at earlier stages of life than nonsmokers, concluding
that smoking cessation would lead to increased health care
costs due to nonsmoker longevity [12, 19]. In contrast, other
studies show that in spite of smokers having a shorter lifespan
than nonsmoker, the total lifetimemedical expenditure is still
higher among smokers, and it increases with the amount of
smoking [20].

Most previous studies have commonly used a top-down
approach using data at the population level. At the same time,
these studies have mostly looked at the cost of unhealthy
behaviors from a societal perspective. There are few studies
investigating out-of-pocket expenditure paid by those who
engaged in unhealthy behaviors. If it can be shown that those
who engage in unhealthy behavior and use the health care
systemmore often also paymore out of their pocket, it means
that they have already paid some of their way.

The aim of our study is to address the following two ques-
tions: first, whether or not an unhealthy lifestyle is associated
with more utilization of health care and, second, whether
the extra cost, if any, is paid out-of-pocket by those who
engage in an unhealthy behavior or is paid out of a collective
pocket. In this study, we look at daily smoking, body mass
index (BMI), and heavy drinking to proxy health-related
behaviors. We use individual-level data on the utilization of
outpatient and inpatient care as well as data on the utilization
of medication from 13 European countries. Specifically, we
use data from the second wave of the Survey of Health,
Aging and Retirement in Europe (SHARE), which targets the
elderly population (aged 50+). A sequential logit model is
used for the analysis of use and payments for outpatient and
inpatient health care service in addition to a two-part model
for the analysis of use and payments for prescribed drugs.We
contribute to previous research by providing evidence on the
internal medical costs of unhealthy behavior among elderly
in a broad range of European countries. The results can be of
interest for developing policies that aim tomake people more
responsible toward their health behavior.

2. Methods

2.1. Study Population. To study the association of health-
related behavior with health care use and payments among
the elderly in European countries, we use data from the sec-
ond wave of the Survey on Health, Aging and Retirement in

Europe (SHARE, release 2.5.0). SHARE is a multidisciplinary
and cross-national panel dataset with microlevel data on
health, socioeconomic status, and social and family networks.
The survey is conducted every two years, starting from 2004,
using nationally representative samples of individuals aged
50 or over in Europe. The most recent wave for our analysis
was the secondwave of SHAREwhich included our questions
of interest about out-of-pocket expenditure while including
more countries than the first wave. The second wave was
conducted in 2006-2007 in 14 European countries, namely,
Austria, Germany, Sweden, Netherlands, Spain, Italy, France,
Denmark, Greece, Switzerland, Belgium, Czech Republic,
Poland, and Ireland [21]. We exclude Ireland because the
imputed variables generated by SHAREwere not available for
that country. Thus, overall, our sample size consists of 33281
respondents from 13 countries.

2.2. Out-of-Pocket Expenditures. In the second wave of
SHARE, one part of the questionnaire was devoted to out-of-
pocket expenseswhere the following questionwas asked: “not
counting your health insurance premium or reimbursements
from employers, about how much did you pay out-of-pocket
for your outpatient care in last twelve months?” The same
question was asked for inpatient care and prescribed drugs.
The respondents were instructed to consider out-of-pocket
payments as every expense that is not covered by their health
insurance:

(i) For outpatient care: all expenses for consultations
for all health professionals including dentists, for all
labs, exam, or therapies prescribed by doctor, and for
outpatient surgery

(ii) For inpatient care: all expenses for staying in medical,
surgical, psychiatric or in any other specialized wards

(iii) For their prescribed drugs not including self-
medication or drugs not prescribed by a doctor. For
these variables, we use imputed values generated by
SHARE. For each variable, five imputed values were
provided. The median of the imputed values was
used. All amounts in local currencies were converted
to Euro using nominal exchange rate corresponding
to the year of interview.

2.3. Analytical Model. Out-of-pocket payments are an out-
come of a consecutive process. At the first sequence, the ser-
vice should be used, then the payment should be made, and
subsequently the amount of payment should be determined.
Therefore, a sequential logit model was used to study the
association between health behaviors (i.e., smoking, alcohol
consumption, and obesity) and the odds ratios of passing
through each transition from utilization of outpatient and
inpatient care to the size of out-of-pocket payments for these
services (Figure 1). For prescribed drugs, we were not able to
distinguish between the service use and the payment for that
service as we did for outpatient and inpatient care. Thus, a
two-partmodel was used tomodel the probability of payment
at first and then the amount of payment for those who paid
(Figure 2). Three models were estimated: for outpatient care,
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Figure 1: Sequential logit for outpatient and inpatient out-of-pocket payment. Low: lower than the median for out-of-pocket payments for
those services in the country; high: higher than the median for out-of-pocket payments for those services in the country.

for inpatient care, and for prescribed drugs.The analyses were
done jointly for all countries as well as separately for each
country.

2.4. Health Behaviors. Indicators of smoking, alcohol con-
sumption, and preobesity (overweight) or obesity were
included in the models as independent variables. For smok-
ing, current and former daily smokers were compared with
those who had never smoked daily for a period of at least one
year (reference group). Alcohol consumption was assessed
using the question about the frequency of excessive alcohol
use in the last threemonths. Excessive alcohol usewas defined
as drinking more than two glasses of any alcoholic beverage
(e.g., beer, cider, wine, spirits, or cocktails) almost every day
or five or six times a week. Respondents were categorized into
three groups: excessive alcohol users, not excessive alcohol
users, and those who had never drank in the past 3 months
(reference group). Weight problems were measured on the
basis of bodymass index (BMI) calculated from self-reported
height and weight. Respondents were classified into three
categories: obese (BMI ≥ 30), preobese (25 ≤ BMI < 30),

and those with BMI < 25 (reference group). It should be
noted that obesity and overweight are not health behaviors
but the results of health-related behaviors such as nutrition
and physical activity. In this study, we use them to proxy those
health-related behaviors.

2.5. Other Explanatory Variables. All models controlled for
age, gender, living with spouse or partner, years of education,
household size, annual household net income quartile, the
number of chronic diseases, the number of symptoms, and
a dummy variable indicating the self-perceived health status
(very good or excellent and less than very good or excellent).
Previous studies have shown that risk tolerance is a signif-
icant predictor of unhealthy behavior such as smoking and
drinking [22]. At the same time, risk aversion can affect health
care utilization of those who engaged in unhealthy behaviors.
So the model should include a measure of risk aversion.
SHARE asks the individual when deciding about making an
investment if they are willing to take a substantial, above
average, or average financial risk to earn substantial, above
average, or average return, or they are not willing to take
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any financial risk at all. We use the answer to this question
as a proxy for risk aversion. However, the reference group is
those who said that this question is not applicable to them to
represent the most risk adverse individuals.

3. Results

3.1. Descriptive Statistics. The sample characteristics are pre-
sented in Table 1. It should be noted that all results presented
below refer to the elderly population (aged 50+). Of all
participants, 20% are current daily smokers, 28% former daily
smokers, and 52%never smokers. Greece and France have the
highest and the lowest prevalence of current smokers (29%
and 14%, resp.). Netherlands and Greece have the highest
and the lowest proportion of former smokers (40% and 17%,
resp.). Austria and Netherlands have the highest and the
lowest proportion of never smokers (65% and 37%, resp.). Of
all participants, nearly 7% are heavy drinkers, 62% occasional
drinkers, and 31% never drinkers. The highest prevalence of
heavy drinking is reported inNetherlands andBelgium (11%),
and the lowest prevalence is in Sweden (1.5%). Denmark and
Sweden have the highest proportion of occasional drinkers
(about 81%), and Spain has the lowest proportion (37%).
Spain has the highest proportion of never drinkers (57%),
and Denmark has the lowest one (8%). Weight problems
appear the most prevalent unhealthy behavior as only 37%
of all respondents report a normal weight. About 19% of all
respondents are obese and 42% are preobese (overweight).
Obesity is most prevalent in Poland and Spain (nearly 25%
of the participants in these countries). Preobesity is most
prevalent in Greece (47.5%). Switzerland has the highest
number of individuals whose weight is in the normal range
while Spain has the lowest number (47.5% versus 27%).

The annual out-of-pocket payments, if any, for outpatient
care, inpatient care, and prescribed drugs are, on average,
€320, €509, and €200, respectively. The highest amount of
out-of-pocket payments for outpatient care are reported in
Switzerland (€700), for inpatient care in Greece (€1878), and
for prescribed drugs in Poland (€333).The lowest amounts of
out-of-pocket payments for these three services are reported
in the Czech Republic. The sample characteristics regard-
ing sociodemographic and health status are presented in
Appendix A1 in Supplementary Material available online at
https://doi.org/10.1155/2017/2615105.

3.2. Outpatient Out-of-Pocket Payments. Table 2 presents
the results of a sequential logit for out-of-pocket payments
for outpatient care. As mentioned in Methods, the model
estimates the odds ratio of passing three transitions: whether
or not the service is used, whether or not an out-of-pocket
payment ismade, andwhether a high or a low amount is paid.

As depicted in Table 2, current smokers are less likely
(OR = 0.72) than never smokers to use outpatient care. How-
ever, there is no statistically significant difference between
current smokers and never smokers in terms of out-of-pocket
payments. Former smokers are more likely (OR = 1.15) than
never smokers to use outpatient care. They are also more
likely (OR = 1.10) to pay higher amounts than never smokers
if any out-of-pocket payment is made, although the odds
ratio of out-of-pocket payments is not statistically significant.
Heavy drinkers are less likely (OR = 0.73) than never
drinkers to use outpatient care. For out-of-pocket payments,
the results do not show statistically significant differences
between heavy drinkers and never drinkers. However, light
drinkers are more likely (OR = 1.17) to pay out of pocket in
case of using outpatient care, although they are as likely as
never drinkers to use outpatient care. The findings related to
obesity and preobesity do not appear statistically significant.

3.3. Inpatient Out-of-Pocket Payments. Table 3 presents, in
turn, the odds ratios for whether or not an inpatient care
service is used, for whether or not an out-of-pocket payment
is made, and for whether a high or a low amount is paid.

Former smokers are more likely (OR = 1.37) to use
inpatient care than never smokers but when they use the
service, there is no statistically significant difference in terms
of out-of-pocket payments. In contrast, both heavy and light
drinkers are less likely (OR = 0.53 and OR = 0.70, resp.)
than never drinker to be hospitalized. Obese and preobese
individuals are also less likely (OR = 0.88 and OR = 0.90,
resp.) to use inpatient care than those with normal weight.

3.4. Prescribed DrugOut-of-Pocket Payment. Table 4 presents
the results of the two-part model for the out-of-pocket
payments for prescribed drugs. As previously noted, the first
part is a logit model estimating the odds of out-of-pocket
payment.The second part is a log-linearmodel estimating the
amount of out-of-pocket payments.

Current smokers are less likely than never smokers (OR =
0.81) to make out-of-pocket payments for prescribed drugs.
The odds of an out-of-pocket payment are not statistically
different for former and never smokers. However, former

https://doi.org/10.1155/2017/2615105


BioMed Research International 5

Ta
bl
e
1:
Sa
m
pl
eC

ha
ra
ct
er
ist
ics
.H

ea
lth

-r
ela

te
d
be
ha
vi
or

an
d
ou

t-o
f-p

oc
ke
t(
O
O
P)

pa
ym

en
ts.

Au
st
ria

Be
lg
iu
m

Cz
ec
h
Re

pu
bl
ic

D
en
m
ar
k

Fr
an
ce

G
er
m
an
y

G
re
ec
e

Ita
ly

N
et
he
rla

nd
Po

la
nd

Sp
ai
n

Sw
ed
en

Sw
itz
er
la
nd

To
ta
l

D
ai
ly
sm

ok
in
g

Cu
rr
en
t(
%
)

15
.4

17.
5

21
.2

26
.4

13
.8

16
.8

28
.9

17.
0

22
.3

25
.7

15
.4

14
.5

18
.8

19
.8

Fo
rm

er
(%

)
20
.2

31
.3

18
.8

35
.2

28
.8

27
.0

17.
1

26
.0

40
.4

28
.4

21
.2

36
.1

25
.2

27
.9

N
ev
er

(%
)

64
.4

51
.3

60
.0

38
.4

57
.4

56
.2

54
.1

57
.0

37
.3

45
.9

63
.4

46
.4

56
.0

52
.3

𝑛
119

9
31
39

28
01

25
70

29
22

25
29

32
31

29
69

26
05

24
48

22
00

27
13

14
50

32
77
6

Al
co
ho
lc
on
su
m
pt
io
n

H
ea
vy

(%
)

3.
5

10
.8

4.
0

10
.2

10
.2

4.
7

5.
1

8.
6

10
.8

1.7
5.
6

1.4
6.
9

6.
6

Li
gh
t(
%
)

65
.1

68
.1

55
.7

81
.6

63
.6

72
.9

52
.7

45
.7

65
.5

50
.5

37
.1

81
.0

78
.9

62
.3

N
ot

at
al
l(
%
)

31
.3

21
.2

40
.4

8.
2

26
.3

22
.4

42
.2

45
.7

23
.7

47
.9

57
.3

17.
6

14
.3

31
.1

𝑛
13
31

31
38

27
97

25
58

29
05

25
39

32
36

29
75

26
19

24
48

22
17

27
05

14
45

32
91
3

Bo
dy

M
as
sI
nd

ex
BM

I≥
3
0

24
.5

18
.9

24
.2

14
.6

16
.0

17.
7

20
.2

18
.5

14
.9

25
.7

25
.0

16
.0

12
.8

19
.0

2
5
≤
BM

I<
3
0

38
.4

40
.5

46
.8

38
.3

38
.1

44
.8

47
.5

44
.5

41
.4

41
.0

47
.4

39
.4

37
.1

42
.3

1
8
.5
≤
BM

I<
2
5

35
.0

38
.3

28
.2

44
.8

43
.8

36
.7

31
.7

36
.1

42
.5

31
.9

26
.6

42
.1

47
.4

37
.2

BM
I<
1
8
.5

2.
2

2.
2

0.
7

2.
4

2.
2

0.
8

0.
6

0.
9

1.3
1.4

1.1
2.
5

2.
7

1.5
𝑛

116
0

30
70

27
69

25
49

28
40

24
91

32
15

29
12

25
26

24
25

20
16

26
82

14
33

32
08
8

O
ut
pa
tie
nt

O
O
P
(£
)1

M
ea
n

33
0

17
6

84
39
2

24
7

13
7

32
2

60
5

37
8

12
3

48
9

27
3

69
8

32
0

SD
54
6

60
1

15
5

95
0

54
2

47
9

61
9

14
32

78
8

24
8

97
4

26
31

20
56

14
77

𝑛
17
8

18
66

24
6

92
3

39
1

14
77

14
50

10
10

44
6

15
8

20
7

23
06

90
0

11
55
8

In
pa
tie
nt

O
O
P
(£
)1

M
ea
n

22
9

62
3

75
91
8

47
6

15
9

18
78

16
39

23
3

12
7

93
4

76
11
28

50
9

SD
48
5

22
27

94
78
0

12
79

26
2

32
52

31
25

29
0

18
6

14
38

12
0

30
27

17
63

𝑛
23
5

40
7

34
5

12
5

33
0

13
4

46
12

40
24

33
1

110
18
33

Pr
es
cr
ib
ed

dr
ug

O
O
P
(£
)1

M
ea
n

19
9

28
2

61
24
2

116
11
5

18
5

26
0

13
5

33
3

16
6

17
9

20
4

20
0

SD
29
1

39
5

10
5

34
2

20
1

21
6

30
3

12
15

21
3

29
14

41
4

21
54

45
5

12
26

𝑛
10
70

25
90

21
84

17
09

91
2

18
25

22
25

19
73

37
6

19
58

60
8

20
30

75
6

20
21
6

1
O
ut
-o
f-p

oc
ke
tp

ay
m
en
ti
fm

ad
e.



6 BioMed Research International

Table 2: Results of sequential logit for outpatient out-of-pocket payment.

Either used or not Either paid or not Either paid high or low
amount

OR 95% CI OR 95% CI OR 95% CI
L U L U L U

Daily smoking
Current smoker 0.72∗∗ 0.66 0.79 0.93+ 0.86 1.01 1.01 0.90 1.14
Former smoker 1.15∗∗ 1.05 1.26 1.07+ 0.99 1.15 1.10∗ 1.002 1.21
Alcohol consumption
Not excessive alcohol use 0.97 0.89 1.06 1.17∗∗ 1.09 1.26 0.94 0.84 1.04
Excessive alcohol use 0.73∗∗ 0.63 0.85 1.02 0.90 1.17 1.02 0.84 1.24
Body mass index
Preobese 1.06 0.98 1.15 1.02 0.95 1.09 0.98 0.89 1.07
Obese 0.98 0.88 1.09 0.93+ 0.85 1.01 1.03 0.91 1.15
Age 1.01∗∗ 1.01 1.01 0.99∗∗ 0.99 1.00 1.00 1.00 1.01
Female 1.36∗∗ 1.26 1.47 1.17∗∗ 1.10 1.26 1.11∗ 1.02 1.22
Living with partner 0.94∗ 0.89 1.00 0.95∗ 0.91 1.00 1.03 0.96 1.10
Years of education 1.02∗∗ 1.01 1.03 1.03∗∗ 1.02 1.04 1.03∗∗ 1.02 1.04
Willingness to take financial risk
Substantial financial risk 1.17 0.81 1.71 0.86 0.60 1.22 1.22 0.77 1.93
Above average financial risk 1.25∗ 1.03 1.50 1.38∗∗ 1.13 1.68 1.16 0.96 1.40
The average financial risk 1.12+ 0.99 1.26 1.33∗∗ 1.20 1.47 1.21∗∗ 1.06 1.38
Not willing to take any risk 1.04 0.95 1.13 1.05 0.97 1.13 1.00 0.90 1.10
Household size 0.91∗∗ 0.88 0.95 0.95∗ 0.92 0.99 0.98 0.93 1.04
Annual household net income
1th quartile 0.80∗∗ 0.71 0.89 0.96 0.87 1.06 0.80∗∗ 0.69 0.91
2th quartile 0.99 0.89 1.10 1.13∗∗ 1.03 1.24 0.85∗∗ 0.76 0.96
3th quartile 1.08 0.98 1.19 1.06 0.97 1.15 0.91+ 0.81 1.01
Household net asset
1th quartile 0.88∗ 0.79 0.98 0.84∗∗ 0.76 0.92 0.87∗ 0.76 0.98
2th quartile 0.97 0.88 1.07 0.93∗ 0.85 1.01 0.91 0.81 1.02
3th quartile 0.97 0.88 1.07 1.02 0.94 1.11 0.99 0.88 1.10
Self-perceived health 1.60∗∗ 1.48 1.73 1.07+ 0.99 1.16 1.35∗∗ 1.23 1.49
Number of chronic diseases 1.97∗∗ 1.87 2.07 1.00 0.97 1.03 1.14∗∗ 1.09 1.18
Number of symptoms 1.27∗∗ 1.23 1.32 1.02∗ 1.00 1.04 1.10∗∗ 1.07 1.13
Country dummies1

Austria 1.88∗∗ 1.48 2.38 0.81+ 0.65 1.01 1.38 0.91 2.08
Belgium 2.87∗∗ 2.40 3.44 7.18∗∗ 6.26 8.24 1.01 0.80 1.26
Czech republic 2.29∗∗ 1.92 2.74 0.44∗∗ 0.37 0.52 0.88 0.63 1.23
Denmark 1.11 0.95 1.30 2.27∗∗ 1.96 2.63 1.10 0.85 1.42
France 3.98∗∗ 3.25 4.87 0.69∗∗ 0.59 0.81 0.94 0.70 1.26
Germany 2.22∗∗ 1.86 2.66 6.88∗∗ 5.96 7.94 2.13∗∗ 1.68 2.70
Greece 1.06 0.91 1.23 5.47∗∗ 4.74 6.32 1.18 0.93 1.51
Italy 1.57∗∗ 1.33 1.85 3.02∗∗ 2.61 3.48 1.05 0.82 1.35
Poland 0.65 0.55 0.76 0.39∗∗ 0.31 0.47 1.07 0.72 1.60
Spain 1.65∗∗ 1.37 1.99 0.60∗∗ 0.49 0.73 1.29 0.89 1.89
Sweden 0.81∗∗ 0.70 0.95 72.99∗∗ 58.54 91.01 1.00 0.80 1.26
Switzerland 1.50∗∗ 1.25 1.80 9.60∗∗ 8.10 11.37 1.27+ 0.99 1.64
1With reference to Netherlands.
∗∗Significant at 1% level, ∗significant at 5% level, and +significant at 10% level.
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Table 3: Results of sequential logit for inpatient out-of-pocket payment.

Either used or not Either paid or not Either paid high or low
amount

OR 95% CI OR 95% CI OR 95% CI
L U L U L U

Daily smoking
Current 1.01 0.91 1.12 0.85 0.65 1.11 1.06 0.77 1.44
Former 1.37∗∗ 1.27 1.49 0.94 0.76 1.16 1.03 0.82 1.30
Alcohol consumption
Not excessive alcohol use 0.70∗∗ 0.65 0.76 1.14 0.94 1.38 0.93 0.74 1.17
Excessive alcohol use 0.53∗∗ 0.45 0.62 1.38 0.90 2.13 1.04 0.63 1.72
Body mass index
Preobese 0.88∗∗ 0.82 0.95 0.99 0.82 1.21 0.95 0.77 1.19
Obese 0.90∗ 0.82 0.99 0.86 0.68 1.09 0.93 0.71 1.23
Age 1.01∗∗ 1.01 1.01 1.00 0.99 1.01 1.01+ 1.00 1.02
Female 0.78∗∗ 0.73 0.85 0.99 0.81 1.21 0.84 0.68 1.04
Living with partner 1.02 0.97 1.07 0.99 0.86 1.12 1.00 0.86 1.17
Years of education 1.01+ 1.00 1.02 1.03∗ 1.00 1.06 0.98 0.96 1.01
Willingness to take financial risk
Substantial financial risk 0.77 0.49 1.21 3.58∗ 1.11 11.56 0.52 0.14 1.86
Above average financial risk 1.00 0.81 1.24 1.21 0.59 2.48 1.22 0.72 2.06
The average financial risk 0.99 0.87 1.11 1.27 0.93 1.75 1.02 0.71 1.45
Not willing to take any risk 0.98 0.90 1.07 1.14 0.92 1.42 0.79+ 0.62 1.01
Household size 0.97 0.94 1.01 1.01 0.91 1.12 1.11 0.95 1.29
Annual household net income
1th quartile 0.95 0.84 1.06 1.02 0.76 1.38 0.90 0.64 1.26
2th quartile 0.99 0.90 1.10 1.16 0.88 1.52 0.73∗ 0.53 0.99
3th quartile 1.05 0.95 1.16 1.29+ 0.99 1.67 0.81 0.60 1.09
Household net asset
1th quartile 0.98 0.89 1.09 0.92 0.71 1.20 0.93 0.69 1.26
2th quartile 0.92 0.83 1.02 1.07 0.82 1.39 0.83 0.62 1.11
3th quartile 0.90∗ 0.82 1.00 1.00 0.77 1.30 0.82 0.61 1.11
Self-perceived health 2.09∗∗ 1.88 2.32 1.01 0.76 1.35 1.10 0.82 1.49
Number of chronic diseases 1.22∗∗ 1.19 1.26 1.01 0.94 1.08 1.08+ 1.00 1.17
Number of symptoms 1.17∗∗ 1.15 1.20 1.05∗ 1.00 1.10 0.99 0.94 1.04
Country dummies1

Austria 2.45∗∗ 2.01 3.00 78.60∗∗ 40.63 152.05 0.84 0.25 2.77
Belgium 1.36∗∗ 1.15 1.60 90.02∗∗ 48.24 168.00 0.81 0.25 2.62
Czech republic 1.18+ 0.99 1.39 1.81+ 0.91 3.60 0.94 0.24 3.66
Denmark 1.23∗ 1.03 1.48 0.25∗ 0.08 0.80 2.19 0.17 28.10
France 1.14 0.96 1.35 9.15∗∗ 4.92 17.04 0.97 0.29 3.27
Germany 1.41∗∗ 1.19 1.68 82.51∗∗ 43.81 155.41 0.92 0.28 2.98
Greece 0.57∗∗ 0.47 0.69 33.01∗∗ 17.26 63.14 1.01 0.30 3.42
Italy 1.02 0.86 1.21 2.93∗∗ 1.50 5.74 0.69 0.19 2.55
Poland 1.01 0.85 1.21 2.46∗∗ 1.25 4.87 0.67 0.18 2.55
Spain 0.93 0.77 1.13 2.19∗ 1.03 4.66 0.80 0.19 3.42
Sweden 1.12 0.93 1.34 354.04∗∗ 168.46 744.08 0.79 0.24 2.58
Switzerland 1.40∗∗ 1.13 1.73 35.77∗∗ 18.48 69.24 0.90 0.27 3.05
1With reference to Netherlands.
∗∗Significant at 1% level, ∗significant at 5% level, and +significant at 10% level.
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Table 4: Two part model for prescribed drug out-of-pocket payments.

First part: logit
Either paid or not

Second part: log transformation
The amount of OOP (log)

OR 95% CI Coeff 95% CI
L U L U

Daily smoking
Current smoker 0.81∗∗ 0.75 0.87 0.00 −0.04 0.04

Former smoker 1.04 0.97 1.11 0.06∗∗ 0.03 0.10

Alcohol consumption
Not excessive alcohol use 1.04 0.97 1.11 −0.21∗∗ −0.25 −0.17

Excessive alcohol use 0.95 0.85 1.08 −0.26∗∗ −0.33 −0.19

BMI
Preobese 1.10∗∗ 1.04 1.17 0.02 −0.02 0.05

Obese 1.08+ 1.00 1.17 0.07∗∗ 0.03 0.12

Age 1.00∗∗ 1.00 1.01 0.01∗∗ 0.01 0.01

Female 1.33∗∗ 1.25 1.41 0.03+ 0.00 0.07

Living with partner 0.94∗∗ 0.90 0.98 −0.02 −0.04 0.00

Years of education 1.03∗∗ 1.03 1.04 0.01∗∗ 0.01 0.02

Willingness to take financial risk
Substantial financial risk 1.27 0.93 1.73 0.05 −0.13 0.22

Above average financial risk 1.18∗ 1.01 1.37 −0.01 −0.10 0.07

The average financial risk 1.24∗∗ 1.13 1.36 −0.04 −0.09 0.02

Not willing to take any risk 1.15∗∗ 1.08 1.23 −0.02 −0.06 0.02

Household size 0.94∗∗ 0.91 0.97 −0.01 −0.03 0.00

Annual household net income
1th quartile 0.91∗ 0.83 0.99 −0.07∗∗ −0.12 −0.02

2th quartile 1.01 0.93 1.09 −0.06∗∗ −0.11 −0.01

3th quartile 1.09∗ 1.01 1.17 −0.02 −0.06 0.02

Household net asset
1th quartile 1.05 0.97 1.14 −0.09

∗∗
−0.13 −0.04

2th quartile 1.10∗ 1.02 1.19 −0.05∗ −0.09 0.00

3th quartile 1.07+ 0.99 1.15 −0.05∗ −0.09 −0.01

Self-perceived health 1.92∗∗ 1.80 2.05 0.33∗∗ 0.29 0.37

Number of chronic diseases 1.47∗∗ 1.42 1.51 0.19∗∗ 0.18 0.20

Number of symptoms 1.12∗∗ 1.10 1.14 0.09
∗∗

0.08 0.10

Country dummies1

Austria 31.19∗∗ 25.48 38.18 0.69∗∗ 0.56 0.82

Belgium 31.70∗∗ 27.21 36.93 0.88∗∗ 0.77 1.00

Czech republic 21.46∗∗ 18.44 24.98 −0.70∗∗ −0.82 −0.58

Denmark 14.80∗∗ 12.75 17.18 0.79
∗∗

0.67 0.91

Germany 16.23∗∗ 13.98 18.85 0.08 −0.04 0.20

Greece 18.80∗∗ 16.24 21.75 0.69∗∗ 0.57 0.80

France 2.30∗∗ 1.99 2.66 −0.02 −0.15 0.11

Italy 12.92∗∗ 11.16 14.95 0.62∗∗ 0.50 0.74

Poland 22.80∗∗ 19.39 26.81 0.72
∗∗

0.60 0.84

Spain 2.17∗∗ 1.85 2.55 0.34
∗∗

0.20 0.49

Sweden 22.21∗∗ 19.05 25.90 0.56∗∗ 0.44 0.68

Switzerland 9.12∗∗ 7.75 10.73 0.75∗∗ 0.62 0.88
Constant 2.90∗∗ 2.70 3.10
1With reference to Netherlands.
∗∗Significant at 1% level, ∗significant at 5% level, and +significant at 10% level.
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Table 5: Per-country analysis for outpatient out-of-pocket payments.

Country AT BE CH CZ DE DK ES FR GR IT NL PL SE
OR OR OR OR OR OR OR OR OR OR OR OR OR

Service use (0 = no; 1 = yes)
Current smoker 0.47

∗∗
0.55
∗∗ 0.84 0.59∗∗ 0.63∗ 0.65∗∗ 0.87 0.77 0.98 0.74+ 0.80 0.50∗∗ 0.82

Former smoker 1.23 0.93 1.01 1.12 1.17 1.06 1.31 1.08 1.33+ 1.15 1.32∗ 0.84 1.30∗

Light alcohol consumption 1.36 1.20 0.75 0.83 0.61∗ 0.91 0.71∗ 1.24 1.39∗∗ 1.09 1.06 0.68∗∗ 0.90
Heavy alcohol consumption 1.96 0.84 0.50+ 0.54 0.31∗∗ 0.96 0.84 0.52∗ 0.62∗ 1.04 0.91 0.46∗∗ 1.17
Preobese 0.97 1.06 0.85 1.26 1.01 1.00 0.99 1.83∗∗ 1.00 1.22 0.90 1.47∗∗ 0.85
Obese 0.84 1.04 0.65+ 1.04 1.07 1.35 0.72 1.59 0.87 1.09 1.02 1.42∗ 0.62∗∗

Payments (0 = no; 1 = yes)
Current smoker 0.37

∗ 1.03 1.31 0.89 1.15 0.78+ 1.16 1.24 0.98 0.92 0.71∗ 0.58∗ 0.89
Former smoker 0.77 1.24∗ 1.09 1.25 1.15 1.05 1.38 1.05 0.90 1.36∗∗ 0.84 0.65+ 0.82
Light alcohol consumption 0.81 0.86 2.16∗∗ 1.58∗∗ 1.66∗∗ 1.22 1.00 1.27 0.93 1.27∗ 1.47∗ 1.23 1.28
Heavy alcohol consumption 0.73 0.73∗ 2.62∗∗ 1.48 1.06 1.07 0.93 0.90 0.58∗ 1.17 1.73∗ 1.22 2.16
Preobese 1.01 1.37∗∗ 1.11 0.82 1.06 0.82∗ 1.14 1.02 1.04 0.92 0.89 0.67+ 1.62∗

Obese 1.04 1.37∗∗ 0.86 0.66∗ 0.96 0.75∗ 0.61+ 0.92 0.96 0.77∗ 0.98 0.96 1.13
High payments (0 = no; 1 = yes)
Current smoker 0.87 0.88 0.94 1.93 0.79 1.18 1.26 0.80 1.20 1.06 0.84 1.07 1.22
Former smoker 1.29 0.88 1.09 1.43 1.07 1.53∗ 2.09 1.17 1.11 0.87 1.08 0.90 1.16
Light alcohol consumption 1.33 0.92 0.59∗ 0.56+ 1.14 0.78 0.98 0.82 0.86 1.08 1.04 — 1.12
Heavy alcohol consumption 0.36 1.18 0.82 3.12 1.09 0.81 2.79 1.12 1.08 0.66 1.49 — 1.11
Preobese 0.92 0.91 0.75+ 0.56+ 0.94 0.99 1.33 0.89 1.19 1.00 1.23 2.21 1.11
Obese 0.87 0.93 0.53∗ 0.39∗ 1.27 1.10 1.61 1.85+ 1.52∗ 1.46+ 0.55+ 0.99 0.96
∗∗Significant at 1% level, ∗significant at 5% level, and +significant at 10% level.
AT, Austria; BE, Belgium; CH, Switzerland; CZ, Czech Republic; DE, Germany; DK, Denmark; ES, Spain; FR, France; GR, Greece; IT, Italy; NL, Netherlands;
PL, Poland; SE, Sweden.

smokers, on average, incur 6% more out-of-pocket expendi-
ture than never smokers.The odds of out-of-pocket payments
are not statistically significant for heavy and light drinkers;
but if any payment has been made, light and heavy drinking
are associated with 21% and 26% decrease in the amount
of out-of-pocket payments compared with never drinkers.
Those who are preobese are more likely to pay out of pocket
for prescribed drugs. However, it has no effect on the amount
of payment. In contrast, being obese is not related to the odds
of an out-of-pocket payment, while, in case of payment size,
it increases the amount of out-of-pocket payments by 7%.

In order to show the bivariate associations of smok-
ing, alcohol consumption, and obesity with our dependent
variables of interest, we have also reported the results of
uncontrolled models as Appendixes A2–A4.

3.5. Per-Country Analysis. The stratified regression analysis
by country shows some differences compared with the
aggregate results presented above. Specifically, as depicted in
Table 5, light drinkers in Germany (OR = 0.61), Spain (OR =
0.71), and Poland (OR = 0.68) are less likely, but those who in
Greece (OR = 1.39) are more likely to use outpatient care than
never drinkers. In France and Poland, overweight appears to
be associated with higher odds (OR = 1.83 and OR = 1.47,
resp.) of outpatient care use. However, in Sweden, obesity
is associated with lower odds of outpatient care use (OR
= 0.62). In contrast, in Poland, it is associated with higher

odds of outpatient care use (OR = 0.62). The results of per-
country analysis also show that current smokers in Austria,
Netherlands, and Poland are less likely (OR = 0.37, OR =
0.71, and OR = 0.58, resp.) and former smokers in Italy and
Belgium are more likely (OR = 1.36 and OR = 1.24, resp.)
to pay out-of-pocket for outpatient care. In Netherlands and
Switzerland, heavy drinkers are more likely (OR = 1.73 and
OR =2.62, resp.) to pay out-of-pocket, while, in Greece and
Belgium, they are less likely (OR = 0.58 and OR = 0.73, resp.)
to do so. In Sweden and Belgium, preobesity is associated
with higher odds of out-of-pocket payment for outpatient
care (OR = 1.62 and OR = 1.37, resp.). However, in Italy,
Denmark, and Czech Republic, obesity is associated with
lower odds of out-of-pocket payment (OR = 0.77, OR = 0.75,
and OR = 0.66, resp.). In contrast, in Belgium, it is associated
with higher odds of out-of-pocket payments (OR = 1.37).
Regarding the amount of out-of-pocket payments, the only
statistically significant results are observed in Denmark for
former smokers (OR = 1.53) and in Switzerland for light
drinkers (OR = 0.59).

We also observe some country-specific results regarding
prescribed drugs. As depicted in Table 6, the odds of out-
of-pocket payments for prescribed drugs appear to be statis-
tically significant not only for smoking and being preobese
but also for other behaviors in some countries. Specifically,
in Greece and Switzerland, light drinking is associated
with higher odds (OR = 1.22 and OR=1.61, resp.) but in
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Table 6: Per-country analysis for prescribed drug out-of-pocket payments.

AT BE CH CZ DE DK ES FR GR IT NL PL SE
Payments (0 = no; 1 = yes) OR OR OR OR OR OR OR OR OR OR OR OR OR
Current smoker 0.75 0.91 1.03 0.63∗∗ 0.76∗ 0.92 0.80 0.72∗ 1.06 0.87 0.63∗∗ 0.57∗∗ 0.77+

Former smoker 1.18 1.09 1.11 0.87 0.99 1.04 1.21 0.92 1.29+ 0.85 1.09 0.92 1.04

Light alcohol consumption 1.34 0.89 1.61∗∗ 0.70∗∗ 1.17 0.74 1.00 1.18 1.22∗ 1.08 1.04 0.70∗∗ 0.92
Heavy alcohol consumption 1.93 0.85 1.51 0.56∗ 0.83 0.73 1.14 1.38+ 0.78 0.93 1.18 0.35∗∗ 1.43
Pre-obese 1.20 1.20 1.12 1.14 1.00 1.15 1.26+ 0.99 1.05 1.16 0.79+ 1.51∗∗ 1.01

Obese 1.07 1.54∗ 0.87 1.33+ 1.33+ 1.07 0.88 0.87 1.31∗ 0.92 0.78 1.72∗∗ 1.09

Linear log transformation Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef
Current smoker 0.03 0.06 0.05 −0.01 0.16

∗
−0.01 0.12 −0.04 −0.06 0.08 −0.09 −0.09 0.06

Former smoker 0.11 0.13
∗
0.10 −0.05 0.10

+
0.09 0.34

∗
0.14 0.12

∗
0.06 −0.27 0.07 0.01

Light alcohol consumption 0.00 −0.20∗∗ −0.22+ −0.44∗∗ −0.11+ −0.28∗∗ −0.13 −0.32∗∗ −0.07 −0.07 −0.33+ −0.33∗∗ 0.02
Heavy alcohol consumption −0.10 −0.08 −0.39∗ −0.24+ −0.31∗ −0.49∗∗ −0.23 −0.40∗ −0.09 −0.15 −0.55∗ −0.83∗∗ 0.19
Pre-obese −0.02 0.04 0.04 0.07 −0.03 0.06 −0.23

+
0.03 −0.01 −0.06 −0.42 0.14

∗
0.13
∗∗

Obese 0.10 0.00 0.19 0.16∗∗ 0.10 −0.11 −0.03 0.12 0.01 0.04 −0.05 0.28∗∗ 0.20∗∗

∗∗Significant at 1% level, ∗significant at 5% level, and +significant at 10% level.
AT, Austria; BE, Belgium; CH, Switzerland; CZ, Czech Republic; DE, Germany; DK, Denmark; ES, Spain; FR, France; GR, Greece; IT, Italy; NL, Netherlands;
PL, Poland; SE, Sweden.

Czech Republic and Poland with lower odds (OR = 0.70)
of out-of-pocket payments for prescribed drugs. In Greece,
Belgium, and Poland, obesity is associated with higher odds
of out-of-pocket payments for prescribed drugs (OR = 1.31,
OR = 1.54, and OR = 1.72, resp.). Regarding the amounts of
out-of-pocket payments for prescribed drugs, the results are
not statistically significant for current smoking and obesity
in aggregate models. However, as depicted in the second part
of Table 6, in Germany, current smoking is associated with
a higher amount of out-of-pocket payments. In Germany
and Poland, preobesity is associated with a higher amount of
out-of-pocket payments, while, in Spain, it is associated with
lower amount of out-of-pocket payments.

4. Discussion

Using individual-level data from 13 European countries, we
employ a sequential logitmodel to investigate how the utiliza-
tion of outpatient and inpatient care and out-of-pocket pay-
ments for them is associated with health-related behavior.We
also use a two-part model to study the association between
out-of-pocket payments for prescribed drugs and health-
related behavior. As our sample only includes individuals
aged 50 and over, our results cannot be generalized to other
age groups. Our study is also not able to distinguish between
those services that require out-of-pocket payments and those
that do not. Instead, we use a retrospective approach among
those who used a service to investigate to what extent
out-of-pocket payment for those services can be associated
with individuals’ unhealthy behavior. In this study, we use
self-reported BMI to proxy corresponding health-related
behaviors such as nutrition and physical activity. It should be
also mentioned that, due to the low number of observations
in the last transition, per-country analysis was not possible
for inpatient care. Despite these limitations, we contribute
to current research by adding new findings to the sparse

evidence on the internal costs of an unhealthy behavior, that
is, the cost which is borne by the individuals themselves.
These costs can be of more importance for policies about
holding people more responsible toward their health-related
behavior, as they are those costs that are internally perceived.

4.1. Health-Related Behavior and Health Care Utilization.
Our results cannot confirm that unhealthy behavior is
systematically associated with more health care utilization.
However, the common pattern in most countries included
in our study is a higher rate of inpatient use by former
smokers. Previous studies have also shown a higher rate of
hospitalization for former smokers but, in contrast to our
study, also for current smokers [9, 18]. Regarding outpatient
care, our findings comply with previous findings. Sloan et al.
[18] also showa lower physician visits rate for current smokers
at age 50 plus than never smokers in the United States. Izumi
et al. [9], having considered current and former smokers
together as one group of smokers, find that Japanese smokers
use outpatient care less often than never smokers.Their study
was not limited to the elderly. Wacker et al. [11], using data
fromGermany, find that current smokers are less likely to use
outpatient care but if anything the rate of physician visits is
higher among them compared to never smokers.

Lower utilization by current smokers has been attributed
to their lower concerns about their health status or the fact
that smokers might be less risk adverse individual [9]. It
means that smokers usually seek health services at a later
stage of their diseases or even after the time that a disease had
forced them to quit smoking, which can somehow explain the
higher rate of health care utilization among former smokers.
In this study, we have controlled for risk aversion. The
proxy of risk aversion, which we use, indicates individual’s
willingness to take financial risk. We are aware of the fact
that a health risk might be perceived completely differently
from a financial risk.Thus, this might not be the best variable
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controlling the risk preference, but this was the only available
option given in the dataset. Lower health care utilization by
current smoker can be also explained by the fact that the
health consequence of smoking appears some years later.The
same argument will be valid for other unhealthy behaviors
too.

Regarding other health behaviors, the results were either
not statistically significant or showing a negative association
between outpatient and inpatient care. Few countries are
exceptional cases, for instance, in Greece for light drinkers or
in France and Poland for those who are preobese. Vals et al.
[10], using data from Estonia, have found that light drinking,
obesity, and preobesity are associated withmore use of health
care services.

The most common pattern among the elderly in the
included countries is that alcohol consumption is associated
with lower use of health care services. One explanation for
excessive alcohol use is that not heavy drinking might have
some health reason, meaning that those who drink heavily
might be either less concerned about their health or healthier
than those who do not drink [10]. However, we control
for three indicators of health status, namely the number of
chronic diseases, the number of symptoms and self-perceived
health status. It means that for two individuals at the same
health status (regarding these indicators), the heavy drinker
is less likely to use outpatient and inpatient care.

4.2. Health-Related Behavior and Out-of-Pocket Payments.
The results do not show a systematic association between
health behaviors and out-of-pocket payments. The most
repeating pattern among countries is a positive association
between light drinking and out-of-pocket payments for
outpatient care, as well as a negative association between
current smoking and out-of-pocket payment for prescribed
drugs. With regard to the size of out-of-pocket payments, the
common pattern which is repeated in most countries (8 of 13
countries included in this study) is that alcohol consumption
is associated with lower out-of-pocket payments for pre-
scribed drugs. In contrast, whenever statistically significant
(in Spain, Greece, and Belgium), the results show that ex-
smoking is associated with a higher amount of out-of-pocket
payment for prescribed drugs.

Less often out-of-pocket payments for prescribed drugs
are explained by less use of outpatient care among current
smokers in the respective country. However, it can also be
observed in countries where the lower odds of outpatient
care use for current smokers are not statically significant
(i.e., Netherlands and France). At the same time, although,
in Belgium, current smokers are less likely to use outpatient
care, the lower odds of out-of-pocket payments for prescribed
drugs are not statistically significant. The higher odds of out-
of-pocket payments for outpatient care in case of light dink-
ing are quite challenging to be explained. They are observed
in countries (Germany, Netherlands, Italy, Switzerland, and
Czech Republic) which are very different in terms of both
health care financing and the prevalence of light drinking.
In addition, these results are not due to more utilization of
outpatient care among light drinkers, as we see less use of
outpatient care by light drinkers. One explanation might be

that although light drinkers generally use less outpatient care,
while using, they will use kinds of outpatient services which
usually require higher out-of-pocket payment. In addition,
our data looked backward only three months for alcohol
consumption. Thus, the reason of abstaining from alcohol
might be the health problem. It means that abstainers in the
last three months might have more sever health problems
which lead them to quit drinking and can explain more out-
of-pocket payment among them.

4.3. Relevance of the Country Context. For some health
behaviors, the association between health behavior and out-
of-pocket payments shown in the aggregatedmodels is driven
by a single country. For instance, the association between
preobesity and out-of-pocket payments in aggregate model
is only driven by Poland or the association between ex-
smoking and the amount of out-of-pocket payment is only
driven by Denmark. This suggests that the interpretation of
our results on out-of-pocket payments should be based on
the countries’ contextual factors. For example, in Poland, the
share of out-of-pocket expenditure on total pharmaceutical
expenditure is the highest amongOECDcountries [23].Thus,
the basic pharmaceutical package is very limited. In addition,
41% of the Polish individuals in our sample are preobese.
As a result, the observed association between preobesity
and out-of-pocket payments for prescribed drugs may just
reflect higher out-of-pocket expenditures for pharmaceutical
by the elderly in general. In Denmark, there is no official
charge for outpatient visits provided that a predetermined
pathway is followed by patients. However, if individuals
prefer more choice of health care providers, they have to pay
out-of-pocket. Thus, the higher out-of-pocket payments for
outpatient services by ex-smokers that we find for Denmark
might be due to preferences of elderly ex-smokers to choose
their doctor on their own.We recognize, however, that this is
only a hypothetical explanation, which needs to be tested.

5. Conclusion

Having compared 13 European countries, we do not find
systematic evidence that unhealthy behavior among elderly
is associated with more utilization of health care and more
out-of-pocket payments. The most consistent pattern among
the elderly in the included countries appears in case of
smoking. It shows that former smoking is associated with
higher rate of health care use. In contrast, current smoking is
associated with lower rate of health care use. These findings
can have important policy implication regarding stick and
carrot approach for individual responsibility for health. It
shows that people at the time of engaging in an unhealthy
behavior (i.e., current smoking and heavy drinking) are not
using more health care than those who do not engage in
respective behavior.Thus, using a stick like copayment might
not encourage them to quit. However, when people are in
need of health care, resulting in more use of health care, they
are most probably not engaging in unhealthy behavior (i.e.,
ex-smoking). Thus, using a stick like copayment would limit
access to health care for those who need it which contradicts
the principles of equity and solidarity.
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Looking at the contextual factors in each country is
crucial. Our findings per country can be of use for further
studies on the causes of cross-country differences in out-of-
pocket payments.
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