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Abstract

The World Health Organization (WHO) sees health as a resource for everyday
life, a fundamental human right and, especially important for economists and
social scientists, an essential component of the economic and social development
of every modern society. Health determinants which could lead to better health
outcomes can arise from both the social and economic side. The main goal of
this paper is to exploit several cross-sectional socio-economic data sets available
in Croatia to examine the extent to which individual health is related to certain
demographic and economic determinants. In explaining health determinants,
self-assessed health (SAH) was used as a measure of health on the individual level,
and the proportional odds model was applied for the ordinal outcome variable.
Controlling for age and other socio-demographic characteristics, education was

seen as the single most important determinant of better health. Poor health on
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the individual level is probably highly correlated with low education and lowest
income levels. Public policy-makers should be aware that measures targeted at
vulnerable population subgroups might be effective at improving health in the
population. However, the identification of a causal relationship between health
outcome and its determinants is of crucial importance in the design of future

policies.

Keywords: sclf-assessed health, age, gender, educational level, income, Croatia

JEL classification: 114

1 Introduction

Among the main goals of a country’s health care system, the goal of improving
the health status of the vulnerable groups in the population should be a priority.
Improvement of health status of disadvantaged population subgroups will lead
to the better health of the total population, especially in countries where the size
of the vulnerable population subgroup is quite high. Moreover, all segments of
the economy would gain from the improved population health (Preston, 1975;
Barro, 1996; Bloom and Canning, 2003). Which factors contribute to unequal
health outcomes? Determinants of health vary, and it is hard to establish a
causal relationship on the individual level without panel micro data. Numerous
studies in economics, public health and epidemiology have reported cross-
sectional correlation between socio-demographic and socio-economic status
and individual level of health (see Idler and Benyamini, 1997). Income and
education are well-documented determinants of health on a micro-level basis
globally, but such research is lacking on the Croatian population. To the best
of our knowledge, few existing studies take into account the importance of low
income (see Su¢ur and Zriné¢ak, 2007) and lower educational status as factors
that could worsen the individual health status. Alchough some previous studies

(Gali¢, Masli¢ Seri¢ and Sverko, 2006) have examined the correlation between
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financial resources and the health of unemployed persons in Croatia, more work
is needed to reveal the important social determinants of health in Croatia. In
the absence of panel data, an analysis of existing cross-sectional data sets could

be valuable to show the degree of correlation for a future longitudinal analysis.

The aim of this paper is to employ several cross-sectional data sets available in
Croatia to examine the extent to which individual health is related to certain
demographic and economic characteristics, namely education and income.
When explaining health outcome, self-assessed health (SAH) is used as a
measure of health on the individual level. Self-assessed (or self-rated) health is
often included in many socio-economic surveys and there are numerous analyses

of the relationship between self-assessed health and socio-economic status.

This paper is organized as follows. Section 2 provides a review of the literature
linking SAH with social determinants of health. In Section 3 we describe data
sets and the samples used in our analysis, together with some methodological
explanations of the main statistical procedure. Section 4 presents the main
descriptive and inferential results of ordered logistic regression, while Section 5
discusses the findings and provides some policy implications and suggestions for

future studies.

2 Literature Review

Self-assessed health (SAH) is often included in general socio-economic surveys,
sometimes as a valid indicator of health, while in contrast there is a debate in
the literature about its validity (Jones et al., 2007). SAH is a simple subjective
measure of health. This categorical variable is measured with a single question on
an individual’s perception of his or her own health providing an ordinal ranking
of perceived health status, often from (very) poor to very good/excellent. It is a
strong predictor of mortality, state of human body and mind (see, for example,
Mossey and Shapiro, 1982; Serenson, 1988; Idler and Benyamini, 1997; Jylhi,

2009), and a predictor of survival or use of medical care (e.g., Leinonen,
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Heikkinen and Jylhd, 1998). There are, however, some uncertainties about
SAH, e.g., “it does not provide a cardinal (utility) health scale... and categorical
measures of health create a problem for measurement of inequalities in health”
(van Doorslaer and Jones, 2003: 62). However, in some studies SAH is found
to be a non-significant predictor of mortality, especially in studies where only
older people are included in the samples (Idler and Angel, 1990). Lindeboom
and van Doorslaer (2004) explain that chis is like “speaking different languages”,
when different groups use different reference points when they respond to the
same question. Some groups of people, e.g. older individuals, often tend to revise
their response about SAH if asked twice within the same questionnaire (Crossley
and Kennedy, 2002), thus leading to significant difference in the answers about
their SAH. Other factors such as socio-demographic characteristics, health risk
behaviors, and medical diagnoses of respondents are very important in predicting
mortality. That is actually the second direction of SAH studies: aiming to
locate the determinants of self-reported health. Perception of health has proven
to be very complex, influenced by many factors, socio-economic (e.g., income
inequality or educational level), demographic, cultural or political (Mackenbach,
1994; Kunst, Geurts and van den Berg, 1995; Kawachi et al. 1997; Kawachi,
Kennedy and Glass, 1999; Mackenbach et al., 2008).

Educational levelis a common predictor in the studies of SAH determinants, both
in the national and cross-country studies. In the study of Canadian household
population, Cott, Gignac and Badley (1999) conclude that people aged 55 or
less, those with higher degree of education and higher income reported excellent
and very good health more often compared to those older than 55, with lower
levels of education or lower income. Kennedy (2003) addresses some interesting
features regarding health and education in Canada and Australia. SAH in these
two countries declines with age, increases with income, and increases with level
of education. In addition, he finds the relationship between SAH and education
to be present relatively early in age (age group 25-29), and it remains roughly

constant across all age groups. The pronounced conclusions of Grossman and
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Kaestner (1997) about education and health are that education improves health
and vice versa, and education and health are related through their interaction with
a third variable. Another interpretation of the empirical relationship between
health and education is that individuals who invest relatively more in education
will also invest more in health. According to Grossman (1999: 66) “... causality
relation from schooling to health results when more educated persons are more
efficient producers of health”. Individuals with higher degree of education can
obtain larger health output from the given amount of inputs. On the other hand,
more years of schooling increases information about the true effects of the inputs
on health. Mirowsky and Ross (2003) describe the relation between health and
education, claiming that education is the main cause of health inequality because
it symbolizes human capital, i.e., cognitive skills and abilities that can be used
to manage one’s own life and provide resources beyond economic gains. Besides
those already mentioned, a plethora of studies come to the same conclusions
of a straight relationship between higher educational level and higher category
of SAH (e.g., Bobak et al., 1998; Carlson, 1998; Bobak et al., 2000; Etilé¢ and
Milcent, 2006). Their results are in line with the basic assumption of the demand
for health model that efficiency of health production rises with educational level
(Grossman, 1972).

Income' is another important SAH predictor, strongly associated with health,
indicating socio-economic status. It is well known that material resources
(deprivation) may influence health indirectly by imposing financial constraints
on healthy behavior and, more directly, by affecting living conditions and other
factors associated with financial and material disadvantage (Laaksonen et al.,
2005). Mackenbach et al. (2005) reveal that a higher household income is
associated with better SAH among men and women, particularly in the middle-
income range in the research of seven European countries.” In the research of

socio-economic inequalities in health in 22 European countries, prevalence of

1 Net (after-tax) incomes of all household members are often used including transfers, thereby eliminating the
differences between men and women. In some studies these are corrected for the household size.

2 Belgium, Denmark, England, Finland, France, the Netherlands, and Norway.
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the lowest category of SAH appears to be greater among lower socio-economic
groups, i.e., those having lower income.> However, income-related inequalities
in SAH are not larger in Eastern than Western European regions; actually,
they are large in the regions with large income inequalities (Mackenbach et
al., 2008). This is consistent with the evidence that “inequalities in SAH by
income level are smaller in countries with smaller income inequalities, such as
the Nordic countries” (Mackenbach, 2006: 20). Unlike substantial studies in
the United States or Canada where the income inequality hypothesis is strongly
supported, i.e., the higher the (nationwide) level of income, the better the level
of SAH (see, for example, Kennedy et al., 1998; Humphries and van Doorslaer,
2000; Blakely, Kennedy and Kawachi, 2001), some individual country studies
reveal different association between income and SAH. Carlson (1998) examines
the east-west divide in SAH among people in the 35-64 age group in the 25
European countries, and the most powerful predictor of SAH is the people’s
economic satisfaction. Material deprivation rather than income from principal
employment turns out to be a significant predictor of SAH in some Eastern
European countries. Using data on middle-aged adults in Helsinki, Laaksonen
et al. (2005) examine socio-economic inequalities in SAH. As in the earlier
analyses, personal education and occupational class show consistent associations
with health, while association with income vanishes after adjustment for socio-
economic indicators. Home ownership and economic difficulties, but not the
household income, remain associated with health after full model adjustment.
The estimates of Etilé and Milcent (2006) demonstrate that the effect of a rise
in income on SAH varies according to the individual’s initial income and initial
level of SAH, and that there is some income-related reporting heterogeneity
in SAH in France. Results of the ordered /ogit model of Oshio and Kobayashi
(2008) reveal that prefecture-level income inequality in Japan does matter for
general SAH and the likelihood of reporting good health. Among demographic

factors, only age was significant — older individuals report lower SAH — while

3 Including individuals with lower levels of education and in manual occupations.

4 There is also the problem of reporting lower personal income in post-communist countries.
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gender and marital status do not affect the health assessment significantly.
Similarly, perceptions of good health among Canadians have been linked to
better socio-economic status, being younger and being male (Cott, Gignac and
Badley, 1999). In the study for Croatia and EU countries, Su¢ur and Zrin$¢ak
(2007) report that the proportion of Croatian citizens with poor health status

was highest in the lowest income quartile.

Many authors analyze the relationship between gender and SAH. In some cases,
significant differences among the sexes are revealed (e.g., Bambra et al., 2008;
Jerdén et al., 2011), while in others gender differences in SAH are not confirmed
(Leinonen, Heikkinen and Jylhi, 1998; Leinsalu, 2002). Bambra et al. (2008)
find that a significantly higher proportion of women in Denmark, Sweden,
Italy, the Netherlands, Portugal and Norway report their health to be “bad”
or “very bad” as compared to men. The reverse situation is found in the UK
and Finland, while in Belgium, France and Germany there are no significant
gender differences in SAH. The association between occupational status and
SAH or economic activity and SAH, has been in the focus of researchers, with
pronounced differences in SAH between manual and non-manual workers,
employed, unemployed and inactive (mainly retired) individuals. From the
literature we can conclude that a higher prevalence of poor or moderate SAH
is reported in manual than in non-manual workers (Leinsalu, 2002; McFadden
et al., 2008; 2009), and a higher prevalence of lower SAH and excess mortality
in men and women who are unemployed (Leinsalu, 2002; Giatti, Barreto and
César, 2010; Jankovi¢, Janevi¢ and von den Knesebeck, 2012). From the same
multinational and individual country studies it is possible to note the use of
marital status as a predictor of SAH. The conclusion about the impact of marital
status on SAH is ambiguous. A wide variety of published research has shown
lower mortality and morbidity rates for married persons when compared with
non-married groups (e.g., Lindstrom, 2009). Marital status was not related to
self-rated health in Russia (Bobak et al., 1998), and higher levels of poor health in
unmarried subjects were not found in seven post-communist countries’ (Bobak

5 Russia, Estonia, Lithuania, Latvia, Hungary, Poland, Czech Republic.
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et al., 2000). In Estonia “marriage or cohabitation as opposed to never having
been married, or being widowed, separated or divorced, was associated with low

risk for men but increased risk for women” (Leinsalu, 2002: 853).

Studies of the determinants of SAH in Croatia are rare, and we could only
emphasize the work of Su¢ur and Zrind¢ak (2007). The authors apply cross-
country analyses to investigate the differences in self-reported health status
and access to health care according to different income groups, urbanization
level, and regional distribution in Croatia and European Union countries. They
conclude that important health inequalities in Croatia are present, and they are

higher than in the EU member states.

3 Data and Methods

The empirical analysis in this paper is based on four data sets of surveys which
were carried out in Croatia in the five year period between 2006 and 2011.
Data were derived from the International Social Survey Programme (ISSP), the
European Values Study (EVS) and the European Social Survey (ESS). All of
these data sets contain a single-item measure of self-rated health which assesses
individual health perception on an ordered scale. The data sets used in this paper

are described in detail below.

3.1 International Social Survey Programme (ISSP)

The International Social Survey Programme (ISSP) is a continuous program of
cross-national collaboration running annual surveys on topics important for the
social sciences. The program started in 1984 and by 2012 had grown to nearly
50 member countries from all over the world. ISSP is designed to study societal
processes by combining a cross-time with a cross-national perspective.® In this

paper we use national data for Croatia from the ISSP 2007 module Leisure Time

6 For more details on the ISSP, see the ISSP website at: htep://www.issp.org/index.php.
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and Sports (ISSP Research Group, 2009). In ISSP 2007, detailed background
information is available on 1,200 participants in the survey, including information
about age, sex, marital status, highest educational level, current employment
status, persons in household, family income and estimation of personal health.
The interviews were conducted using a face-to-face paper and pencil (PAPI)
method. The fieldwork was carried out from October 1, 2006 to November 30,
2006. The multistage sampling procedure was used and fieldwork was done by
the Institute for Social Research in Zagreb. The sample used in our statistical
analysis consists of 696 survey participants aged 25 to 92 years. The main reason
for this lower number is the restriction of the sample to participants older than
24 years in order to better capture the effect of higher education and due to
missing values on family income variable. No weighting factor was available and
these unweighted data could be biased due to under- or over-representation of

some population subgroups.

3.2 European Values Study (EVS)

The European Values Study (EVS) isalarge-scale, cross-national, and longitudinal
survey research program on how Europeans think about family, work, religion,
politics and society. Repeated every nine years, the survey provides insights
into the ideas, beliefs, preferences, attitudes, values, and opinions of citizens
all over Europe. EVS draws random probability samples with a net sample
size of approximately 1,500. A representative sample of the Croatian adult
population living in private households (aged 18 years and older) consisted of
1,525 individuals (EVS, 2010). Multistage probability sampling in three stages
was used in face-to-face interviews with a standardized questionnaire (PAPI).
The data collector was the University of Zagreb, Faculty of Law, Department
of Social Work and the fieldwork period lasted from April 31, 2008 to October
31, 2008 (EVS, GESIS, 2010). Data in the data set are weighted by gender and
age. The darta used in this paper are from EVS 2008 — 4th wave, and micro-level

data include, among others, information on self-assessment of own health, as
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well as demographic data on sex, age (year of birth), current legal marital status,
highest educational level attained, employment status and scale of household
income. The working (weighted) sample for the empirical analysis consisted of
1,068 individuals aged 25 to 91 years, and weighting adjustment was applied to

correct for selection bias.

3.3 European Social Survey (ESS)

The European Social Survey (ESS) is a biennial cross-sectional, academically-
driven multi-country survey, which has been administered in over 30 countries
to date. ESS has three goals: firstly, to monitor and interpret changing public
attitudes and values within Europe and to investigate how they interact with
Europe’s changing institutions; secondly, to advance and consolidate improved
methods of cross-national survey measurement in Europe and beyond; and
thirdly, to develop a series of European social indicators, including attitudinal
indicators (ESS Round 4: European Social Survey, 2012; ESS Round 5:
European Social Survey, 2012). The fourth and fifth round of the survey was
fielded in Croatia. The ESS employs rigorous quality controls, and a random
probability sample drawn in each of the participating countries has to meet
predefined methodological standards. Data in Croatia in both rounds were
collected by the Ivo Pilar Institute of Social Sciences. The fieldwork for the 4th
round took place between December 22, 2008 and March 31, 2009, and for the
5th round between September 16, 2011 and December 14, 2011. The survey
sample in the 4th and 5th round was 1,484 and 1,649 individuals, respectively.
The sampling design used by the Croatian survey specialists was stratified three-
stage probability sampling, and PAPI method was used in both rounds. There
are two weights in the ESS data set: design weight and population size weight.
Although ESS methodological standards are high, the two weights currently
available do not adjust for non-response in the sample. In our single country
analysis we use design weight, as recommended by ESS survey documentation.

Each wave consists of a core module and rotating modules. The numerous survey
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questions (the face-to-face interview lasts, on average, an hour) include questions
on physical and mental health, age, gender, legal marital status, highest level of
education, employment status, and houschold’s total net income. The working
(weighted) sample of the 4th round consists of 933 valid cases of individuals aged
25 to 89 years, and the 5th round comprises 984 valid cases of individuals aged
25 to 99 years.

3.4 Self-Assessed Health

Self-assessed health (SAH) is a commonly used measure of individual health
status, usually consisting of five categories. In general, SAH is measured on an
ordinal scale, with possible responses ranging from “very poor” or “poor” to
“very good” or “excellent”. The two most commonly used five-point scales for
self-assessed health are the asymmetric scale, ranging from “excellent” to “poor”,

and the symmetric scale, ranging from “very good” to “very poor”.

This measure of subjective health, when used as an outcome variable, is in many
empirical studies collapsed into a binary variable of good versus poor health. This
dichotomization requires more theoretical statistical justification as it involves
loss of information and may lead to reduced efficiency in the statistical analysis
(Agresti, 2010). The literature suggests that ordered regression models can be
used when considering an ordered categorical variable, such as SAH (McKelvey
and Zavoina, 1975). If the scaling of the variable is available, a good alternative is

the interval regression approach (van Doorslaer and Jones, 2003).

Questions on SAH appear in many cross-national household surveys such as
the ones used in this paper: ISSP, EVS and ESS. This subjective health measure
has been found to be a good predictor of mortality and morbidity (Idler and
Benyamini, 1997); therefore, it is commonly used in the analysis of socio-
economic determinants of health inequalities in the area of health economics
and epidemiology. Respondents in the previously mentioned surveys were asked

to rate their health status in a similar but somewhat different manner, which
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could have an effect on the comparison of the results. ISSP contains this type of
question concerning SAH: “Tn general, would you say your health is... excellent,
very good, good, fair or poor?” In the EVS, one’s SAH status is given in response
to the question Al in all, how would you describe your state of health these days?
Would you say it is... very good, good, fair, poor or very poor?” ESS in both rounds
asks the respondents this question: “How is your health in general? Would you
say it is... very good, good, fair, bad, or very bad?” ISSP uses the asymmetrical
scale, while both EVS and ESS use the symmetrical scale. The EVS question
aims to summarize an individual’s general state of health at the moment of the
interview, while ESS and ISSP aim to capture an individual’s health status in
general. Differential reporting of health (the use of different threshold levels)
across individuals with the same health status due to the influence of age, gender,
education, income, language etc. has been well known in the literature as a
reporting bias (Kerkhofs and Lindeboom, 1995; Lindeboom and van Doorslaer,
2004; Sadana et al., 2000). When reporting and interpreting results, one should
always consider this problem as well as the fact that there are different ways of

asking the same question on SAH.

Self-assessed health (SAH) is the outcome variable. Our statistical models are
intended to capture the association between SAH and several important socio-
economic variables, with education and income as the main predictors. SAH is
measured on an ordinal 5-point Likert-type scale. We have recoded the scale of
the health measure in the surveys to emphasize that higher numbers correspond
to better health. Responses are now coded in increasing order of health. For
example, “very poor” health is coded 1 instead of the original coding of 5, whilst

“very good” health is coded as 5 instead of 1.

3.5 Predictors of Self-Assessed Health

Predictors of SAH as subjective health determinants are highest educational

level attained and household income, additionally controlling for sex (gender),
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age (year of birth), current legal marital status and employment status. All
variables are measured (or transformed) on a categorical scale of measurement.
Categorical health determinants included in the analysis are the following: (i)
sex (gender): male vs. female; (i) age group: three groups, 25-39, 40-59 and
60 and over (reference); (iii) educational level: the highest level of education
completed is available at three levels: primary education or below (ISCED 0-2),
secondary level of education (ISCED 3-4) and tertiary education (ISCED 5-6),
with tertiary education as the reference category; (iv) marital status: married,
separated/divorced, widowed and unmarried (reference category); (v) dummy
variables have been constructed to represent activity status, focusing on the
employment of the respondents: employed, unemployed (actively and not actively
seeking employment) and retired; (vi) household income was measured as an

ordinal categorical variable with highest level of income as the reference category.

3.6 The Model

When the categories of the outcome variable have a natural order, ordinal logistic

regression is a suitable choice for modeling (Long, 1997; Agresti, 2010).

Mathematically, the ordinal logistic regression model is expressed as:

”j(x)
1-7(x)

ln(Yj'):ln[ ]:aj +(-px,-pox, -, x,) (1)

where 7, is the probability of being at or below category j of an ordinal variable

with k categories, 1 <j < k-1.

There are several types of ordinal logistic regression models, and we use the
proportional odds model. The proportional odds model is the default form of
ordinal logistic regression provided by statistical software used for statistical
analysis in this paper. The reason why it is called the proportional odds model

is an assumption of parallel lines, which tell us that the effect of the predictor
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variable is the same regardless of where the cut point is made. When interpreting
the results of our models, a minus sign in front of the coeflicients for the predictor
variables (odds ratio lower than 1) means that lower scores of outcome are more
likely, while a positive coefficient (odds ratio higher than 1) tells us the opposite,

that higher scores across the ordinal scale are more likely.

The ordered logit model can be expressed as a latent variable model (Long, 1997;

Agresti, 2010). Assuming a latent variable, y*, exists, we can define:
y¥=xp+e¢. 2)

Predictor variables are introduced into the model by making the latent variable
»* a linear function of the Xs, and adding a logistic distributed error term.
Maximum likelihood estimation is then used to estimate the parameters of
the model. In our case, the continuous latent variable can be thought of as the
propensity to state better subjective health. Let y* be divided by some unknown

thresholds (cut points): al, a2, a3, a4 and a5 and al < a2 < a3 < a4 < a5.

1 fo,=-0< y*<a,
2 fa,fy*<a,
v, =143 ifa,<y*<a, (3)
4 fa,<y*<a,
S ifa,<y*<oa;=mo

The observed self-rated health is the ordinal outcome, y, ranging from 1 (very

poor or poor) to 5 (very good or excellent).
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4 Results
4.1 Data and Descriptive Statistics

As previously stated, respondents aged 25 and older in Croatia were selected
from the four different data sets: ISSP 2007, EVS 2008 and ESS rounds 4 and 5.
There is a shared opinion that people younger than 25 were difficult to classify
by their socio-economic status. Many of them still live with their parents or have
not completed their schooling yet, and there is a problem of the unemployment
rate among people younger than 25 (e.g., see Leinsalu, 2002; Huijts, Monden
and Kraaykamp, 2010). After this selection there were 696 respondents from
ISSP, 1,068 from EVS, 933 from ESS 4th round, and 984 from ESS 5th round

left for our analyses.

Tables 1 and 2 depict the distributions of outcome and predictor variables within
four different data sets. It is obvious that the majority of respondents report their
health status being “good” or better. On the other hand, depending on data set,
we could say that one out of six to eight individuals in the examined samples
reports poor or very poor health. The descriptive characteristic of the samples
indicates that the share of female respondents is somewhat higher, as in total
population. In each of the four samples, the majority of the respondents have
secondary education. According to ISSP and EVS, 61 percent are married, while

in the ESS 5th round almost 76 percent of respondents are married.

Figures 1 and 2 show the differences in age and education by SAH category. Age
and educational level are shown in regression analyses as the two single most
important predictors of SAH in Croatia. The overall prevalence of (very) good
or excellent SAH ranged from 18 (ISSP 2007) to 35 percent (ESS 4) among
individuals with tertiary education (Figure 1). On the other hand, the prevalence
of (very) poor SAH increased with age, and was the highest in the age group 60+
(Figure 2).
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Table 1: Distribution of Socio-Economic and Demographic Features, and Self-Assessed Health
among Men and Women Aged 25 and Over in Croatia from the ISSP 2007 and EVS

2008
ANV EVS
Variable Unweighted % Weighted %
Poor 14.7 Very poor 3.1
Fair 25.4 Poor 13.1
SAH Good 34.6 Fair 29.8
Very good 16.2 Good 38.6
Excellent 9.1 Very good 15.3
25-39 26.9 25-39 28.0
Age 40-59 39.1 40-59 40.2
60+ 34.1 60+ 31.8
Male 44.7 Male 47.5
Gender
Female 55.3 Female 52.5
Primary and below 39.8 Primary and below 25.9
Educational level | Secondary 45.4 Secondary 54.0
Tertiary 14.8 Tertiary 20.2
Employed 40.5 49.8
Unemployed 11.9 12.1
Retired 34.5 31.0
Married 61.2 Married 61.1
Widowed 16.7 Widowed 14.5
Marital status Divorced 4.2 Divorced 4.6
Separated 1.0 Separated 0.3
Never married 17.0 Never married 17.6
<2200 22.6 < 1102.5 6.7
2201 - 4000 23.1 1102.5-2205 14.3
4001 - 6000 20.7 2205-3675 17.1
Eggfrfi‘"ld 6001 - 9000 18.4 3675-5512.5 18.9
29001 15.2 5512.5-7350.5 15.1
7350.5-11025 15.3
>11025 12.8
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Table 2: Distribution of Socio-Economic and Demographic Features, and Self-Assessed Health
among Men and Women Aged 25 and Over in Croatia from the ESS Round 4 and 5

ESS 4 ESS 5
Variable ! Weighted % ! Weighted %
Very poor 2.2 Very poor 2.7
Poor 10.0 Poor 11.5
SAH Fair 30.5 Fair 27.6
Good 30.7 Good 31.3
Very good 26.6 Very good 26.9
25-39 34.7 25-39 24.6
Age 40-59 41.4 40-59 45.6
60+ 23.9 60+ 29.7
Male 47.4 Male 46.4
Gender
Female 52.6 Female 53.6
Primary and below 19.4 Primary and below 21.3
Educational level | Secondary 55.6 Secondary 59.5
Tertiary 25.0 Tertiary 19.1
Employed 48.2 43.8
Unemployed 7.9 7.8
oo e 53 5.6
Retired 27.6 36.6
Married 73.1 Married 75.9
Separated 0.1 Separated 0.1
Marital status Divorced 3.4 Divorced 2.8
Widowed 7.1 Widowed 9.9
Never married 16.3 Never married 10.5
<2600 19.6 <2426 12.5
) 2601 - 5500 32.7 2427-5536 34.8
Household income
5501 - 8200 22.0 5537-8094 28.1
>8201 25.7 >8095 24.6
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4.2 Inferential Findings

The results of the ordered logistic regression models are shown in Tables 3 and
4.7 The tables present odds ratios and their 95 percent confidence intervals, with

reference category in the brackets.

Age

Age of the respondents is a strong significant predictor of SAH. Younger
respondents (age group 25-39) are more likely to report higher categories of SAH
(i.e., better health) than the oldest age group (60 and over) in all four analyzed
data sets. Average odds ratios (OR) ranging from 2.84 to 5.96 indicate several
times higher likelihood of younger versus older respondents to be in a higher
category of the subjective health status measure, controlling for the rest of the
predictors in the models. The results for age group 40-59 also follow a similar
path, except the differences are far less pronounced, and in one data set are

insignificant.

Marital Status

We could not find a clear significant impact of marital status on SAH,
and compared with the never married group, married people do not report
significantly higher or lower likelihood (odds ratio) to be in a higher category of
SAH. Only in categories separated/divorced/widowed do we find a significant

but weak negative relationship.

7 We estimated the partial proportional odds model with ESS 4 and ESS 5 data due to violation of the proportional
odds assumption, and the results are mainly consistent with the used ordinal logit model, leading to similar
conclusions. Models with EVS and ISSP data do not violate the assumption of parallel lines. The results of this
additional statistical analysis are available on request from the authors.
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Table 3: Odds Ratios (OR) with p-values and 95 Percent Confidence Intervals (CI) from the
Ordered Logistic Regression of the Self-Assessed Health (SAH) of Men and Women

Aged 25 and Over in Croatia; ISSP 2007 and EVS 2008

IssP- EVS?
. OR 95% CI . OR 95% CI

Cut points Cut points

(excellent) (very good)

Poor -2.78 ***  (-3.98 / -1.58) | Very poor -4.,52 *** 1 (5.68/-3.35)

Fair -0.95 i (-2.14/-0.25) | Poor 2.57 i (-3.71/-1.43)

Good 1.16 *** © (-0.03-2.35) | Fair -0.83 *** | (-1.96-0.31)

Very good 2.66 *** (1.45-3.86) | Good 1.29 *** (0.15-2.44)

Gender (female) Gender (female)

Male 1.778*** (1.30-2.43) | Male 1.45 *** (1.13-1.87)

Marital status Marital status

(never married) (never married)

Married 0.70 (0.47-1.06) | Married 1.34 (0.97-1.85)

Widowed 0.96 (0.52-1.74) | Widowed 0.89 (0.55-1.44)

Divorced 0.46* i (0.20-1.06) | Divorced 1.24 ¢ (0.53-2.96)

Separated 0.59 (0.15-2.23) | Separated 0.3 (0.07-1.36)
e L6l (0.86-3.01)

Age category (60+) Age category (60 +)

25-39 5.96 *** (3.31-10.74) |25-39 3.64 *** (2.32-5.70)

40-59 2.30 % | (1.42-3.73) |40-59 145* © (1.00-2.11)

Educational level Educational level

(tertiary) (tertiary)

Primary or below 0.34 *** (0.21-0.56) | Primary or below 0.38 *** © (0.26-0.56)

Secondary 0.62* i (0.42-0.94) | Secondary 0.65** © (0.48-0.88)

Employed (other) 0.69 (0.42-1.14) | Employed (other) 0.73 (0.44-1.21)

Unemployed (other) 0.53* ¢ (0.30-0.95) | Unemployed (other) 0.56* i (0.32-0.96)

Retired(other) 1.80 * (1.06-3.05) | Retired (other) 0.84 * (0.51-1.39)

Household income Household income

(29001) (211025)

<2200 0.60 * (0.36-1.00) |[<1102.5 0.37 *** (0.19-0.72)

2201-4000 0.75 (0.48-1.18) |1102.5-2205 0.72 (0.43-1.19)

4001-6000 1.05 (0.67-1.65) |2205-3675 0.68 (0.43-1.09)

6001-9000 1.10 (0.68-1.78) | 3675-5512.5 0.79 (0.51-1.21)
5512.5-7350.5 0.81 (0.51-1.30)
7350.5-11025 0.88 (0.57-1.35)

Notes: * p<0.05, ** p<0.01, *** p<0.001; reference category is in the brackets; * unweighted statistics, * weighted
statistics.
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Table 4: Odds Ratios (OR) with p-values and 95 Percent Confidence Intervals (CI) from the
Ordered Logistic Regression of the Self-Assessed Health (SAH) of Men and Women
Aged 25 and Over in Croatia; ESS 4th and 5th round

ESS 4 ESS 5¢
. OR 95% CI . OR 95% CI

Cut points Cut points

(very good) (very good)

Very poor -5.05 *** 1 (-6.74 / -3.36) | Very poor -4.83 *** 1 (-6.82/-2.83)

Poor -3.00 *** i (-4.67 / -1.38) | Poor -2.85***  (-4.78 /1 -0.93)

Fair -0.98 : (-2.61 -0.65) |Fair -1.01 ** (-2.92-0.89)

Good 0.60 *** | (-1.02 - 2.22) | Good 0.68 (-1.21-2.56)

Gender (female) Gender (female)

Male 0.99 (0.75-1.32) | Male 0.80 (0.60-1.06)

Marital status Marital status

(never married) (never married)

Married 0.75 (0.48-1.16) | Married 0.85 (0.55-1.31)

Widowed 0.50 (0.10-2.71) | Widowed 0.59 (0.33-1.06)

Divorced 1.14 (0.52-2.48) | Divorced 0.83 (0.37-1.88)

Separated 0.53* ¢ (0.26-0.97) | Separated 0.02 i (0.01-0.04)
{lr:l?ol;gally reg. civil 056 (0.16-1.87)

Age category (60 +) Age category (60 +)

25-39 3,74 *** | (2.16-6.46) |25-39 2.84 ¥ 1 (1.65-4.91)

40-59 1.66* = (1.10-2.52) |40-59 127 (0.82-1.98)

Educational level Educational level

(tertiary) (tertiary)

Primary or below 0.45 *** 1 (0.29-0.70) | Primary or below 0.57* i (0.33-0.97)

Secondary 0.83 (0.60-1.17) | Secondary 0.95 (0.63-1.41)

Employed (other) 0.50 *** i (0.30-0.82) | Employed (other) 0.81 (0.45-1.46)

Unemployed (other) 0.70 : (0.38-1.27) | Unemployed (other) 0.58 (0.26-1.33)

Unemployed, not Unemployed, not

looking for job 1.50 : (0.88-2.56) |looking for job 2.43 ¢ (1.29-4.58)

(other) (other)

Retired (other) 0.62 : (0.30-1.29) | Retired (other) 0.92 ** © (0.45-1.88)

Household income Household income

(=8201) (=8095)

<2600 0.96 (0.58-1.59) | <2426 0.34 *** (0.17-0.67)

2601-5500 1.17 (0.79-1.74) | 2427-5536 0.54 *** (0.35-0.85)

5501-8200 1.00 (0.68-1.47) | 5537-8094 0.79 (0.53-1.18)

Notes: * p<0.05, ** p<0.01, *** p<0.001; reference category is in the brackets; ¢ weighted statistics.
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FEducation

Educational level proves to be strongly associated with better SAH. Individuals
with primary educational level or lower (with or without finished elementary
school) and secondary educational level are significantly less likely to report a
higher category of SAH than those with tertiary level of education. The education
variable remained significant in all four models for low levels of education. In
more than 50 percent of cases, people with low levels of education in Croatia
are, on average, less likely to report better health levels compared to people
with higher education. All four data sets clearly show that less education leads
to poorer health. It is clear from all four data sets that less education leads to
lower odds of being healthier. It should be stated, however, that middle levels of
education do not show the same amount of difference as low levels of education.
Secondary education is found to be statistically significant but weak in ISSP
and EVS data sets, and clearly less pronounced overall difference exists between

secondary and tertiary levels of education.

Sex (Gender)

There is no significant association between gender and SAH in the models within
ESS data sets. On the other hand, in the models employing the ISSP and EVS
data sets, sex differences are statistically significant for self-rated health. Croatian
males are about 78 percent and 45 percent more likely to report higher categories

of SAH, respectively, controlling for the rest of the variables in the models.

Employment Status

Within employment status, dummies for the employed category are found to be
significant only with ESS round 4 data and dummies for the unemployed variable
are significant in ISSP and EVS data. Results in both cases show lower likelihood

to report better health category, as compared to all other in the sample. Retired
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people are, contradictorily, less (EVS and ESS 5) and more likely (ISSP) to report

higher categories of SAH than the individuals of other employment status.

Income

The predictor household income is significant only for the lowest income group
in three data sets. Comparing the highest and the lowest household income,
people in the lowest income group are 1.7 to 2.9 times less likely to report higher

categories of SAH than individuals in the highest income group.

5 Discussion

In this paper we tried to investigate the key socio-economic and demographic
characteristics of self-assessed health (SAH) in Croatia. The European Social
Survey, European Values Study and International Social Survey Programme
contain substantial socio-economic, socio-demographic, psychological, political,
and various other items but they provide relatively sparse health information
such as data on morbidity. Although self-rated health could be a valid proxy for
morbidity, further detailed work with other data is needed to carry out specific

health status analysis on micro-level data.

Several important findings arise regarding our research questions, e.g., to what
extent do respondents of different age, household income, gender or educational
level tend to report different categories of SAH. We conclude that age is the most
significant predictor of reporting a higher category of SAH, i.e., older people are
more likely to report (very) poor health than people in younger age groups. This
finding is in line with many previous studies, and it is interesting from the aspect
of demographic ageing which is especially pronounced in Croatia. Latest census
data in Croatia reveal continued demographic deterioration with the share of the
population aged 65+ reaching almost 18 percent (DZS, 2013). When analyzing

demographic ageing, it is important to mention HLE (healthy life expectancy),
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which is closely related to life expectancy at birth, life expectancy at the age of
65 as well as subjective health indicators. In 2010 healthy life expectancy in
Croatia at the age of 65 was 6.4 years both for men and women.® It is expected
that men in Croatia will spend on average 57.3 years and women 60.7 years in
good health, less than the average of 61.7 years for men and 62.6 for women in
the EU (Eurostat, 2013). In the next few decades, life expectancy will certainly
continue to rise, increasing the share of older population. A relatively small part
of the population (i.e., 65-year-olds and older) accounts for the majority of health
care expenditures and, therefore, health authorities should try to provide access

to care that would improve those people’s health.”

Educational level is the second most important predictor of SAH in our analyses.
Higher level of education is significantly associated with a higher category of SAH
in Croatia; individuals with lower education, i.e., primary education or below and
secondary education are more likely to report (very) poor health. Therefore we
can support Grossman and Kaestner’s (1997) statement that education improves
health and human capital. Many other studies reveal the same or similar results
(e.g., Kunst, Geurts and van den Berg, 1995; Kawachi, Kennedy and Glass,
1999; Liensalu, 2002; Mackenbach et al., 2008; Mackenbach, Meerding and
Kunst, 2011), and Croatia is not an exception. A strong association between
education and health is well explored in Western countries, and investments in
improving the education of the population could result in reducing health care
losses. Mackenbach, Meerding and Kunst (2011) report huge inequality-related
losses to health in the EU countries.!” Overall health losses were calculated under
the assumption of equal average health of people with secondary education and

lower to that of people with higher than secondary education.

Increased expenditures on education, both private and public, should contribute

to better self-perceived health. Furthermore, this could reduce the overall

8 In the EU countries the same indicator for men was 8.7, and for women 8.8 years.
9  Extending the life years spent in good health.

10 They estimated total welfare loss was 9.4 percent of GDP of the EU.
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demand for health services leading to reduction in total health care and social
security expenditures. In the future, should the number of people with a
higher educational level increase, Croatia could experience an improvement of
the average well-being of the population. Just like good health status, higher
educational level could enable people to engage in formal and informal labor

activities and to be more productive (Mackenbach, Meerding and Kunst, 2011).

The relationship between health and income level is also well established: a rise
in the level of income improves an individual’s health, and good health status
enables people to enjoy work. The lowest income groups in Croatia (based on a
net monthly income per household) show a lower probability of reporting better
health status, compared to the reference group (EVS and ISSP data set). Some
other data sources show that Croatia also had four times more people with very
poor health in the first income quintile than the EU countries in 2010 (Eurostat,
2013).

Household income proves to be a significant predictor of health among men
and women in different studies (see, for example, Mackenbach et al., 2005;
Mackenbach, 2006), and this income inequality between the poorest and
richest in Croatia could lead to aggravations of national social environment, e.g.,

increased mortality of the most vulnerable groups of the population.

However, we could not provide strong evidence supporting significant health
differences between different income levels as with different educational levels.
One possible explanation why there is a strong association between level of
education and health but not between income and health could be that education
includes income. Individuals with higher levels of education are more likely to
have higher income, are more aware of their health problems and probably have
better access to advanced health care services. In all four models, when other
health determinants such as education are included in the model, the effect of
household income on health substantially drops and in some data sets loses its

statistical significance.
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Employment status affects an individual’s health, and unemployment is often
related to the poor health and negative health outcomes. Negative effects on one’s
health can be observed within groups of long-term unemployed people. Even
though long-term unemployment is one of the main characteristics of the labor
market in Croatia, according to Eurostat’s data (2013), unemployed individuals
in Croatia report better health than those in the EU. However, this is not the case
with retired people. A possible explanation of better health of the unemployed
Croatians could be their accommodation to long-lasting unemployment, an
issue that has been present in Croatia for the past two decades. It seems that
this problem will persist in the medium run as well, negatively affecting the
health status of young unemployed people. The average health will continue
to deteriorate as the numbers of retired people (a group with the lowest socio-

economic status) continue rising.

Health care policy interventions that are aimed at improving health will have
long-lasting effects if they place special emphasis on prevention. A research
by Mackenbach, Meerding and Kunst (2011) clearly shows that the economic
costs of socio-economic inequalities in health may be substantial. The main
activity that can be used to reduce health inequalities is focusing on the
most disadvantaged population subgroups, e.g., older people, people in lower
income groups and with lower educational level. When compared to the EU,
the proportions of people in Croatia who are in good health are lower in all
main age groups. The differences are noticeable in older age groups, e.g. 50+,
especially after retirement. An increased number of people in older age will foster
an increase in the share of people with chronic illness. In 2010 Croatia had 38
percent of people with chronic illness or longstanding health problems, one of
the highest numbers in Europe (Eurostat, 2013). Dealing with these health issues
will require an increase in health expenditures, e.g., for long-term care. However,
in the situation of insufficient funding for health care, the quality of health care

services could diminish.
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The emphasis in the Croatian health care system has too often been on addressing
problems after they occur rather than trying to prevent them. Health care
strategies and the evaluation of health outcomes have relied mostly on objective
indicators such as life expectancy, morbidity or mortality, but nowadays they have
to be accompanied by subjective health measures. Public policy-makers should
be aware that measures targeted at vulnerable population subgroups might be
effective at improving overall health in the whole population. In addition, as
Mackenbach, Meerding and Kunst (2011: 412) stress “...health improvement can
be seen as a key strategy for income growth and poverty reduction in low-income
and middle-income countries”!" Increased spending for prevention programs
and/or education could moderate many negative effects of demographic ageing.
The chances for reaching the “ideal” living style present in Western countries
are very small within the next few decades, but Croatian society should aspire

towards it.

In empirical research the identification of a causal relationship between health
outcome and its determinants is of crucial importance for the design of future
policies. For that matter, this work has one limitation, namely cross-sectional
design of all the surveys. The cross-sectional data are not able to reveal the causal
relationship between education and health, or any other health determinant.
To shed light on the causal relationship, we need panel data, not available at
the moment in Croatia. On the other hand, there could be other factors not
included in our models, which may help to explain inequalities in reporting
SAH. To conclude, data used for health outcome are self-reported, and reporting
bias could be a potential problem (see, for example, Idler and Angel, 1990;
Kunst, Geurts and van den Berg, 1995; Leinsalu, 2002). One should bear all
that in mind before jumping to conclusions based on the evidence provided in

this paper.

11 A conclusion from the 2001 report of the WHO Commission on Macroeconomics and Health.
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