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Abstract Recent demographic and economic research has analyzed the expected
increase in the proportion of the population who are elderly. One consequence of an
increasing elderly population is expansion in health care utilization, hence funding
problems may arise.. European institutions encourage member states to promote good
health among their citizens to mitigate the ageing effects on the health care system. Our
objective was to examine the effect of healthy lifestyles among Southern European
older adults on health care utilization by focusing on the number of outpatient doctor
visits (ODV) and nights hospitalized (NH). Negative binominal regressions were
conducted using a panel data set consisting of five waves (2004–2015) of the Survey
of Health, Ageing and Retirement in Europe (SHARE). Our results add new empirical
evidence on the effect of Southern European older adults’ lifestyles on their health care
utilization. Engaging in vigorous physical activities reduces the number of ODV visits
and NH by 7.8% and 28.25%, respectively. Moreover, smoking increases NH by
14.22%. Member states should establish policies to promote healthy lifestyles, with
vigorous physical activities playing a key role, to reduce health services utilization.
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Introduction

Demographic change has become one of the most significant transformations in
societies. It is expected that elderly people as a percentage of the entire population
will rise from 18% to 28% by 2060 (European Commission 2013; 2015). The
European Union (EU) is concerned about how these population projections will
affect the health care system in future decades (Tordrup et al. 2013; Vollaard and
Martinsen 2017). Hence, if the European welfare state wants to continue being a
cornerstone, it is necessary to evaluate the impact of aging. Health expenditures
currently represent, on average, 15.3% of total public expenditures in the EU28
(Eurostat 2019). Older adults have a higher probability of using and spending
more on health care (Aguado et al. 2012; de Meijer et al. 2013; Denton et al.
2006). Moreover, trying to disentangle how elderly people use the health care
system has major relevance for generating forecasts based on plausible scenarios
for future decades. Achieving greater equity within populations and providing
better service regardless of income or economic status are key EU objectives
(Tordrup et al. 2013; Viia et al. 2016; Vollaard and Martinsen 2017).

In many countries, elderly people play a major role in society. Due to the economic
crisis, some grandfathers are in charge of their descendants (children and
grandchildren) helping them with housing or food. Hence, the economic limitations
of this cohort have increased. Jeon et al. (2017) studied this issue for Korea considering
the role of the most important social program, the National Basic Livelihood Security
System (NBLSS), that provides non-contributory transfers to low-income families. An
important finding is that the low-income disabled individuals not participating in the
NBLSS have greater problems accessing medical services than those participating in
the program.

The future of European health care services depends on organization and funding
measures (Åhs and Westerling 2006; Thomson et al. 2009; Hosseinichimeh et al. 2016;
Jeon et al. 2017). Regidor et al. (2008) identified differences in the use of health care
services between the public and private sectors. Hence, the type of health care model
(National Health Services or Social Security Systems) is relevant. In addition, in some
countries, visiting a specialist requires a general practitioner (GP) referral (Majo and
van Soest 2012). Thus, waiting times could increase the use of emergency services.

Going to a specialist may require an economic effort in those systems where total
coverage is not compulsory. Utilization differences are related to income inequalities
(Cseh et al. 2015), which affect health outcomes (Pascual et al. 2005). Low-income
households must wait until the public system provides them with an appointment, while
high-income households do not have to wait (Hoebel et al. 2017). Differences exist in
medical resource utilization depending on the health system sector (Abásolo et al.
2014): GPs, specialists or hospitalizations. The higher the income, the lower the
probability of using a GP and being hospitalized, but the probability of using a
specialist is higher.

The European Commission wants member states to enhance primary care
services, especially GPs. Aguado et al. (2012) collected data from thousands of
patients and demonstrated that older adults use more services. The probability of
suffering from multimorbidity is higher for elderly people, which explains this
trend. According to Hewitt et al. (2016), the probability is 74% higher. Fortin
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(2005) suggests that it is nearly 100% for their study using Canadian data. Glynn
et al. (2011) found that suffering from different illnesses at the same time
increases health care utilization, especially for primary care.

Lifestyle is also a relevant factor in health care utilization. In general, following a
balanced diet or engaging in physical activities reduces health care utilization. These
people are likely to have fewer health problems and higher level cognitive functioning
than those who do not (Kesavayuth et al. 2018; Stegeman et al. 2012). Nevertheless,
there is some disagreement in the literature on the effect of physical activity on health
care utilization. According to Lee et al. (2017), people that usually engage in physical
activities use more health services, while Qi et al. (2006) did not observe a significant
association.

Promoting efficiency gains is a major aim of the European Commission. Therefore,
European citizens are encouraged to use GPs more in order to reduce utilization of
specialists, hospital care and emergency services. Remaining active in the labor market
(as long as possible) or self-managing chronic conditions, if hospitalization is not
required, are also EU recommendations. Other public policies suggested by the Euro-
pean Commission (2013, 2014) include promoting good health by investing in disease
prevention to reduce higher long-term costs and early deaths, promoting a healthy
workforce, without a large increase in public expenditures, and reducing health
inequalities.

The objective of this study was to examine the effect of healthier lifestyles among
elderly people on health care utilization measured by the number of outpatient doctor
visits (ODV) and the number of nights hospitalized in a year (NH). Southern European
countries (Greece, Italy, Portugal, Spain and Slovenia) were the focus due to similarities
in health systems and Mediterranean lifestyle.

Methods

Data Description

The data were retrieved from the 1st, 2nd, 4th, 5th and 6th waves of the Survey of
Health, Aging and Retirement in Europe (SHARE) (Van den Hout 2015; Börsch-Supan
2018a, b, c, d, e). Wave 3 (SHARELIFE) was not included in the analysis since the
questionnaire was dissimilar to the others and focused on childhood health. The
SHARE survey developed as the result of the European institutional goal of creating
deeper and strongest cooperation among member states in providing good data on
elderly people. This survey includes data from health to socioeconomic status passing
through lifestyles or personal networks. Table 1 depicts descriptive statistics and
defines each variable.

Our dependent variables (ODV and NH) were obtained from the questions
HC602_STtoMDoctor (“During the last twelve months, about how many times in total
have you seen or talked to a medical doctor about your health? Please exclude dentist
visits and hospital stays, but include emergency room or outpatient clinic visits”) and
HC014_TotNightsinPT (“How many nights altogether have you spent in hospitals
during the last twelve months?”) For simplicity, it was assumed that the first one can
be simplified as the number of outpatient doctor visits (ODV).
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As in previous studies (Majo and van Soest 2012; Van den Hout 2015), gender
(Female), marital status (Single), participation in the labor market (InLabFor) and
educational level (Education) were included. Education was considered a proxy for
socioeconomic level. Moreover, country dummies variables were included to control
for country differences. In the estimations, no education and Portugal were reference
categories.

The number of chronic diseases (NCD) and number of limitations in Activities of
Daily Living (ADL) were used to capture multimorbidity. Self-assessed good health
status (SAGHS) was also included. Physical characteristics determined the physical
health status and BMI was used to classify respondents. Obese corresponds to respon-
dents whose BMI exceeded 30. Hence, the importance of obesity is double-sided. First,
illness has a direct effect. Second, people who are obese have a higher probability of

Table 1 Descriptive statistics for variables in the negative binomial models (N = 66,012)*

Variable Mean Stand. Dev Description

Health care utilization (Dependent Variables)

ODV 6.856 6.856 Number of outpatient doctor visits in 365 days

NH 1.397 7.469 Number of nights at hospital in 365 days

Personal Characteristics

Female 0.551 0.497 1 if female, 0 otherwise

Single 0.240 0.427 Respondent’s marital status. 1 if single, 0 otherwise

Age 67.197 10.238 Respondent’s age (years)

Socioeconomic Status

Education 1.333 0.852 Respondent’s education level. 0: No education;
1: Primary education; 2: Secondary
education and 3: Tertiary Education

InLabFor 0.246 0.430 1 if respondent participates in the labor market,
0 otherwise

Health status

SAGHS 0.872 0.334 Self-assessed good health status. 1 if respondents
self-assessed health status is fair, good,
very good or excellent, 0 otherwise

ADL 0.299 1.024 Number of Limitations in Activities
of Daily Living

NCD 1.776 1.589 Number of chronic diseases

Obese 0.207 0.405 1 if respondent reported obesity, 0 otherwise

Lifestyle

Smoke 0.436 0.496 1 if ever smoked daily, 0 otherwise

DrinkDaily 0.089 0.285 1 if respondent drinks alcoholic
beverages daily, 0 otherwise

VPAE 0.407 0.491 1 if respondent engages sport or activities that are
vigorous more than once a week, 0 otherwise

* Except: InLabFor (64458), SAGHS (65970), NCD (65961), Obese (62804), Smoke (65981), DrinkDaily
(52674) and VPAE (65805)

Source: Own calculations using data from all the SHARE waves available except 3rd wave (Börsch-Supan
2018a, b, c, d, e)
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suffering from other sicknesses, like diabetes, and can become insulin resistant
(Algoblan et al. 2014; Kearns et al. 2014).

Moreover, the aim was to study how lifestyle affects health care utilization among
elderly people. Three covariates capture whether the person ever smoked daily
(Smoke), engaged in vigorous activities nearly every day (Vigorous Physical Activities
Engagement, VPAE) or drank alcohol daily (DrinkingDaily).

Estimation Method

Count data models are often used to analyze health care utilization (Riphahn et al.
2003; Cameron and Trivedi 2005; González-Alvarez and Clavero-Barranquero 2005;
Jones et al. 2013). The study aim was to explain the effect of lifestyles on ODVand NH
controlling for other socioeconomic and health factors. Our models were based on the
negative binomial distribution and estimated using the maximum likelihood method.
The density function is as follows (Jones et al. 2013):

f i yijxið Þ ¼ Γ α−1 þ yið Þ
Γ α−1ð ÞΓ yi þ 1ð Þ

α−1

α−1 þ μi

� �α−1

λi
λi þ α−1

� �yi

; ð1Þ

where:

λi ¼ E yijxið Þ ¼ exp xiβð Þ ð2Þ

V ¼ λi þ αλi
2 ð3Þ

If the parameter α tends to 0, it would be a Poisson distribution. An overdispersion
test was carried out, where the null hypothesis is that the value of alpha equals zero,
meaning that equidispersion exists. Test results indicated the existence of
overdispersion.

Zero-inflated models are used if an excess of zeros exists. Moreover, Jones et al.
(2013) differentiate between non-users and potential users. According to these authors,
such models are not appropriate for potential users. Our database contains people older
than 50 and every individual is considered a potential user.

Since the database has a panel structure, panel data models suitable for count data
were used. Fixed effects (FE) and random effects (RE) models capture unobserved
effects. The difference is that, in the RE model, this effect is assumed to be a variable
which is not correlated with the other explanatory variables (Wooldridge 2010). The
Hausman Test was carried out to determine the most convenient model (FE or RE). The
null hypothesis was that no correlation exists between the unobserved effect and the
other variables. When the null hypothesis cannot be rejected, the FE model should be
used. These results can be seen in Table 2 and Table 3. Pooled ordinary least squares
(OLS) was the first approach used for the panel models. As this specification is merely
an OLS regression, each individual was treated as a cluster in order to obtain robust
standard errors.
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Results

Outpatient Doctor Visits (ODV)

Table 2 shows that when age increases doctor visits also increase, suggesting the
existence of a non-linear relationship. Gender also matters as females make 7.14%
more ODV than men. Being single had a negative effect on the number of ODV.
Moreover, people who remained active in the labor market were 16.05% less prone to
visit a doctor than their unemployed peers. The country where respondents live was
also relevant, since country-specific health systems differ. Higher education was
associated with more ODV.

As SAGHS worsened, the probability of a doctor visit increased. Our results suggest
that people whose self-assessed health status is at least fair visit a doctor 30% less often.
A higher number of chronic diseases, limitations in daily living activities and being
obese increased the ODV probability. Smoke was not statistically significant, but had a
positive effect. Being a drinker was statistically significant and was related to lower
ODV use. Considering this, an interaction term between drinking every day and the
number of chronic conditions (DDNCD) was introduced. The results suggest that the
probability of an ODV increased when the drinker suffered from chronic conditions.
Finally, engaging in vigorous physical activities reduced ODV by 7.8%.

Nights Hospitalized (NH)

Table 3 shows the results for the NH. Women were hospitalized 26.58% less than men.
Moreover, remaining active in the labor market reduced the number of nights in the
hospital per year by 21.49%. Country differences remained statistically significant.
Regarding the socioeconomic status proxies, people with tertiary education had fewer
NH than those with less education. Serious health conditions can arise if a person is not
sufficiently worried about their health status, which might lead to an increase in NH.

Our results suggest that smoking habits and VPAE are relevant. Being a smoker
increased the number of NH by 14.22%. Engaging vigorous physical activities reduced
NH by 28.25%.

Discussion

In general, our results regarding socioeconomic status were quite similar to those
described in the literature. Nevertheless, the paper presents updated findings on the
effect of lifestyle on health care utilization among elderly people living in Southern
Europe controlling for country-specific differences. Note that the average age in the
sample was 67 and that only people older than 50 were included. These reasons explain
the finding that Age was not always highly statistically significant. Moreover, being
female had a positive effect on ODV. Females are more likely to suffer from disabling
conditions (World Health Organization and The World Bank 2011) which may be a
reason for more ODV. Glaesmer et al. (2012) suggested that part of this gender effect is
attributable to the health care system. In some countries, specific programs for women
are covered which may help women achieve better control of their health status.
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Table 2 Negative binomial model predicting ODV

Variable Robust Pooled OLS Random Effects

Personal Characteristics

Female 0.068*** 0.069***

(0.015) (0.011)

Single 0.023 0.004

(0.016) (0.711)

Age 0.021** 0.033***

(0.008) (0.006)

Age2 −0.0001** −0.0002
(0.00005) (0.00004)

Socioeconomic Status

PriEduc 0.026 0.043***

(0.021) (0.015)

SecEduc 0.003 0.036*

(0.025) (0.018)

TerEduc 0.010 0.054***

(0.028) (0.020)

InLabFor −0.208*** −0.175***
(0.019) (0.014)

Health Status

SAGHS −0.449*** −0.344***
(0.015) (0.010)

ADL 0.069*** 0.025***

(0.08) (0.005)

NCD 0.189*** 0.152***

(0.005) (0.003)

Obese 0.041*** 0.040***

(0.016) (0.011)

Lifestyle

Smoke 0.018 0.010

(0.014) (0.009)

DrinkDaily −0.125*** −0.205***
(0.034) (0.022)

DDNCD 0.038*** 0.046***

(0.012) (0.008)

VPAE −0.109*** −0.082***
(0.013) (0.009)

Constant 0.537* −0.819***
(0.299) (0.214)

Country

Spain 0.365*** 0.269***

(0.035) (0.022)
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Women had fewer NH than men did. Being single had no clear effect on ODV but
affected positively the NH. As most single people live alone, perhaps they do not worry
about their health status as much as their married peers do.

Socioeconomic characteristics also had an important effect on health care utilization.
Our results suggest that highly educated people had a higher number of ODV. Accord-
ing to Devaux (2015), highly educated people had better access to the health care
system, which enabled visiting their GP or specialist more often than their less educated
peers. Remaining active in the labor market also reduces the number of outpatient
doctor visits. Kraut et al. (2000) showed that hospital admissions and physician visits
are higher for unemployed people.

Moreover, our results regarding health status variables are consistent with previous
literature. As expected, having at least a fair self-perceived health status had a negative
impact on the use of both types of services. Nevertheless, multimorbidity, limitations of
daily living and obesity were positively associated with ODV and NH. Lehnert et al.
(2011), Hewitt et al. (2016) and Cantarero-Prieto et al. (2016) showed that
multimorbitidy and limitations increase health services use and the associated costs.

Of particular interest is the group of variables capturing lifestyle. Our results suggest
that a history of smoking daily increases NH. This is consistent with previous literature
(Kahende et al. 2009; Wacker et al. 2013; Xu et al. 2015; Wang et al. 2018).
Schlichthorst et al. (2016) found a negative correlation, however, they only included
men aged younger than 55. Our study only included elderly people and the effect of
smoking daily may be more prominent at these ages.

Drinking every day, when the respondent is healthy, leads to less health care
utilization. This can be explained by the fact that non-drinkers report poorer health

Table 2 (continued)

Variable Robust Pooled OLS Random Effects

Italy 0.655*** 0.444***

(0.034) (0.022)

Greece 0.189*** 0.086***

(0.035) (0.023)

Slovenia 0.191*** 0.101***

(0.036) (0.024)

LR test vs Pooled

χ2 5342.34

P ≥ χ2 0.000

Hausman Test

χ2 1405.69

P ≥ χ2 0.000

Log likelihood −129,943.47
Number of obs 43,674 47,283

ODV as the dependent variable (2004–2015). Standard deviation are in parentheses. ***, **, *, are the
significance at level 1, 5 and 10% respectively.

Source: Authors’ calculations based on SHARE (Börsch-Supan 2018a, b, c, d, 2018e).
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Table 3 Negative binomial model predicting NH

Variable Robust Pooled OLS Random Effects

Personal Characteristics

Female −0.388*** −0.309***
(0.058) (0.032)

Single 0.184*** 0.076**

(0.068) (0.034)

Age 0.005 0.002

(0.034) (0.019)

Age2 −0.00003 −0.00003
(0.0002) (0.0001)

Socioeconomic Status

PriEduc −0.174** −0.073*
(0.082) (0.042)

SecEduc −0.292*** −0.079
(0.103) (0.053)

TerEduc −0.182 −0.036
(0.118) (0.059)

InLabFor −0.465*** −0.242***
(0.096) (0.050)

Health Status

SAGHS −1.199*** −0.868***
(0.069) (0.034)

ADL 0.277*** 0.150***

(0.024) (0.011)

NCD 0.186*** 0.176***

(0.016) (0.008)

Obese −0.077 −0.019
(0.058) (0.033)

Lifestyle

Smoke 0.155*** 0.133***

(0.056) (0.031)

DrinkDaily −0.053 −0.041
(0.082) (0.049)

VPAE −0.535** −0.332***
(0.058) (0.033)

Constant −0.124 −0.819***
(1.249) (0.214)

Country

Spain 0.423*** 0.333***

(0.149) (0.067)

Italy 0.529*** 0.402***

(0.141) (0.067)
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status than their drinker peers (Ormond and Murphy 2017). Nevertheless, the drinking
habit when the respondent suffers from chronic diseases is associated with more visits
to the GP. This shows that the drinking habit does play a key role in determining health
care utilization (Polen et al. 2001).

Engaging in vigorous physical activities reduced the probability of NH and the
number of ODV. Similar results were found by Woolcott et al. (2010) and Sari (2011).
Being physically active reduced the probability of suffering from illnesses and im-
proved self-perceived health status (Stegeman et al. 2012). Nevertheless, Lee et al.
(2017) proved that healthy lifestyles increase health care utilization through the pre-
ventive services.

Conclusions

We have tried to determine how the lifestyles of elderly people affect their health care
utilization in Southern European countries in order to provide new insight. New
empirical evidence is added on the effect of lifestyles on the ODV and the NH by using
five waves of the SHARE survey and focusing on elderly people.

Our results highlight the effect that engaging in physical activities and remain-
ing active in the labor market have on reducing ODV and NH. Hence, public
health campaigns promoted by member states should incorporate this evidence.
Moreover, policymakers must consider two facts: Firstly, employers promote early
retirement among their oldest employees. Secondly, there is a conflict between
promoting the country’s productivity and trying to keep people active in the labor
market (Van Dalen et al. 2010).

Table 3 (continued)

Variable Robust Pooled OLS Random Effects

Greece 0.115 0.114

(0.148) (0.072)

Slovenia 0.970*** 0.671***

(0.146) (0.071)

LR test vs pooled

χ2 4.51

P ≥ χ2 0.017

Hausman

χ2 154.06

P ≥ χ2 0.000

Log likelihood −31,842.646
Number of obs 47,556 47,283

NH as the dependent variable (2004–2015). Standard deviation are in parentheses. ***, **, *, are the
significance at level 1, 5 and 10% respectively

Source: Authors’ calculations based on SHARE (Börsch-Supan 2018a, b, c, d, e)
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Because of the heterogeneous nature of ODVs and NH in Southern European
countries and the growing elderly population, more effort in this area is needed to
enhance healthcare system sustainability. Moreover, country differences remain rele-
vant. In terms of ODV, Italy and Spain are the countries where people are more prone to
use these services. On the other hand, Slovenia is the country where the number of
nights in the hospital is higher. These two facts highlight the necessity of focalizing EU
policies in some countries to achieve the goal of convergence in health care utilization.
This study has some potential limitations. The effects on healthcare utilization are
estimated using self-reported data on physical activity and self-assessed health status,
which cannot be independently verified.
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