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Recent data indicate that self-rated health among Croatians
is substantially lower, and the gender gap more pronounced,
than the EU28. Thus, our study aims to test the sex-specific
associations of various health-risk characteristics with
subjective and objective health in the Croatian population
aged 50 and older (2,436 individuals, cross-sectional SHARE
Wave 6 dataset). The logistic regression analyses were
performed on health-risk behaviours (nutrition, physical
activity, smoking, and alcohol consumption), together with
the selected socioeconomic variables and the quality of life
scale (CASP-12). The study revealed the importance of
vigorous physical activity and the CASP score as being
consistently relevant for objective and subjective health in
both sexes. Univariate associations of the majority of health-risk behaviours and health have disappeared from the
multivariate model; we have thus concluded that they are
often a proximate reflection of underlying economic and
psychosocial factors. Furthermore, our findings support the
necessity of country-specific health-risk research since the
relevance of particular health risks can be considered
culturally specific.
Keywords: SHARE, health-risk behaviour, self-rated health,
socioeconomic status, quality of life
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The myriad of epidemiological studies carried out since the
end of WWII have shown that behavioural patterns have important health consequences. This is especially attributable to
so-called health-risk behaviours (health-related behaviours or
lifestyle risk factors), among which smoking, low levels of
physical activity, and obesity are prominent (e.g. Leon & Connett, 1991; Vita, Terry, Hubert, & Fries, 1998; Danaei et al., 2009;
Reuser, Bonneux, & Willekens, 2009; Chakravarty et al., 2012;
Södergren, 2013).
In recent decades, there has also been growing evidence
pointing to non-traditional risk factors for chronic disease
development and mortality prediction relating to socioeconomic and psychological characteristics. Among them, health
and mortality relations with psychosocial elements, education
level, employment status, and wealth/poverty have been recognised (e.g. Engelhardt, Buber, Skirbekk, & Prskawetz, 2010;
Fernandez-Martinez et al., 2012; Čipin & Smolić, 2013; Zhang,
Bago D'Uva, & van Doorslaer, 2015; Segel-Karpas, 2015; Pongiglione & Sabater, 2016; Arezzo & Giudici, 2017; Schmitz &
Pförtner, 2017; Stolz, Mayerl, Waxenegger, & Freidl, 2017).
Croatia's participation (2015) in the Survey of Health,
Ageing and Retirement (SHARE) study starting with Wave 6
offered the opportunity to analyse the associations between
traditional behavioural risk factors with subjective and objective health in the country-representative sample of people aged
50 and older, as well as to evaluate the health importance of a
number of economic and psychosocial factors.
Although the rationale to exploit the sample of individuals aged 50 and older lies in the design of the SHARE study,
we find this age range to be important in exploring health
and health behaviour for several reasons. One of them is a
dramatic increase in single-person households in developed
countries after the age of 50, which is one of the most visible
signs of societies' ageing (Reher & Requena, 2018). This
change in family structure affects individuals' health status
and increases the risk of health behaviours or the utilisation
of health services etc. (Iliffe et al., 1992; Isengard, 2013). While
the health of older people is likely to deteriorate faster than
that of younger people, in addition to having a higher probability of being disabled, the older population has a greater
demand for health care and total health expenditure (Reinhardt, 2003). Therefore, policymakers are concerned that the
rapidly ageing population will increase public expenditure
on long-term care (Thomeer, Mudrazija, & Angel, 2016); this
is supported by the empirical finding that per capita health
expenditure is higher for older than younger people.
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It is critical to emphasise that the disease and medical
care usage patterns differ between genders (Haveman &
Wolfe, 2000): in the European context, men have a higher risk
of fatal diseases, whereas women are more likely to experience
less fatal but more disabling diseases (Avenado & Mackenbach, 2008). Considering medical care usage, in younger age
groups women tend to use more medical services; however,
they seem to be healthier in the long run. Santos-Eggimann,
Junod, and Cornaz (2005) indicate that a high level of health
care utilisation is correlated with old age, and women report
significantly more medical consultations and are prescribed
more medications than men. The female elderly population
exceeds the male one, and so this has led to the adaptation of
the healthcare system to this dominant population group.
In addition to objective, medically diagnosed health, a
simple instrument, 'self-rated health', has been created in
order to evaluate an individual's overall health status. This
instrument is widely exploited in cross-country comparisons
of populations' health. It has been documented that self-rated
health is a measure of relatively high stability and is a strong
predictor of mortality (Miilunpalo, Vuori, Oja, Pasanen, &
Urponen, 1997; DeSalvo, Bloser, Reynolds, He, & Muntner, 2006;
Jylhä, 2009). There is a cumulative effect of one's previous life-course on the self-rated health since it is influenced by both
objective health status and an awareness of the behavioural
factors that influence health (Abuladze, Kunder, Lang, & Vaask,
2017), alongside other psychosocial factors.
Interdisciplinary health studies have evidenced that there
are discrepancies between self-rated and medically obtained
health status information and that they have often been associated with social and demographic factors such as gender or
age (Idler & Benyamini, 1997). These findings imply that the
respondents' perceptions of their health status include information on their medical status, but that information is evaluated differently by men and women in distinct social positions. It is vital to mention that poor health ratings in men are
more predictive of mortality than such ratings in women (Benyamini & Idler, 1999; Deeg & Kriegsman, 2003), pointing to
the gender differences in the evaluation of one's own health.
There is also clear evidence that health self-rating differs
among European countries and these differences may be explained by the long-term socioeconomic history of a particular
country (east-west gap) (Huijts, Perkins, & Subramanian, 2010;
Witvliet, Arah, Stronks, & Kunst, 2014). Worse self-rated health
and a larger gender gap in the Croatian population compared
to EU28's mean values (Eurostat, 2018; Figure 1) provoke a
further search for the determinants of such findings.

 FIGURE 1
Self-rated health in
populations of 28 EU
countries and Croatia
aged 65 years and
older. Sources: EU28
data for 2016:
EUROSTAT (2018);
Croatian data from
Wave 6 SHARE
(present study)

METHODS
Data
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A preliminary study performed by Smolić (2017) explored
the relations of health-risk behaviours with self-rated health in
an overall sample of Croatians aged 50 and older. Building on
these findings, the present study is particularly interested in exploring the health-risk associations with subjective in contrast to
objective health, as well as in the possible gender differences.
Additionally, the associations of traditional behavioural
risk factors (nutritional habits, physical activity, smoking, and
alcohol consumption) with health have been examined in
conjunction with a set of economic, social, family, and quality
of life characteristics in order to elucidate the independent
relations of health-risk behaviours with subjective and objective health. Namely, the association of the explored non-behavioral factors with health might be direct but also indirect
in the manner that they are potentially related to some behavioral patterns (Lara, McCrum, & Mathers, 2014; Havigerová, Dosedlová, & Burešová, 2018).
Consequently, the specific aims of the present study are
to explore for each gender individually:
(1) the prevalence of health-risk behaviours in the representative sample of the general population of Croatia aged 50
years and older;
(2) the health-risk behaviours as well as economic and psychosocial characteristics associations (univariate and multivariate) with subjective and objective health.

In Croatia, the SHARE study was conducted for the first time
in 2015 within Wave 6 (the study protocols are explained in
detail in Börsch-Supan et al., 2013; Malter & Börsch-Supan,
2017). Croatia's participation in SHARE enabled it to gather,
using a country-representative sample of adult persons aged
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50 and older and their partners, a rich dataset from which we
have utilised the Behavioral Risks and Physical Health modules (Börsch-Supan, 2017). Additionally, the easySHARE dataset (Börsch-Supan, Gruber, Hunkler, Stuck, & Neumann, 2017)
was used for the selected economic and psychosocial indicators since it contains a profiled subset of indices and scores
that are internationally used, thus ensuring cross-country
and cross-wave comparability. In our analyses we included the
data from 2,436 individuals with complete information (1,085
men and 1,351 women) out of the 2,494 interviewed.
Two key binary outcome variables ('good health' and 'poor
health') that present subjective and objective health indicators were specifically constructed for the purpose of this
paper. The subjective health indicator was developed from a
self-rated health measure with a five-point scale. Participants
answering 'excellent', 'very good', or 'good' were placed in the
'good health' group, or group 1, while those who answered
'fair' or 'poor' were placed in the 'poor health' group, or group 2.
The second key outcome variable – the objective health indicator – was constructed using principal component analysis
(PCA). This is a multivariate method systematically identifying the underlying variables, or principal components, that
best differentiate a set of data. PCA included several available
physical health variables that, in various ways, objectively describe participants' health status. The following six variables
were entered into the PCA: the number of diseases (the sum
of positive answers: 'You have been medically diagnosed with…'
for the 21 specific chronic medical conditions), the number of
physical limitations in everyday activities (the sum of positive
answers for 10 activities of daily living (ADL) limitations), the
number of limitations in everyday activities (the sum of positive answers for 15 instrumental activities of daily living
(IADL) limitations), the number of signs of frailty (the sum of
positive answers for six signs), grip strength (the mean value
of two measurements on both hands), peak flow (the mean
value of two measurements of the respondent's expiratory
lung force). PCA was performed on a smaller number of highly informative variables, in order to avoid the dispersal of
information on several components due to the large number
of highly correlated physical health variables. The PCA was
conducted for each sex separately and the sample was subsequently split into two groups according to the first component scores (above and below zero factor score values), with
group 1 encompassing the participants with better health
('good health' group), and group 2 those with worse health
('poor health' group).

Statistical methods

RESULTS

Sex differences were tested using t-tests for continuous variables and by χ2-tests for categorical/ordinal ones. The association of the selected independent variables with the health
outcome was tested by means of univariate and multivariate
logistic regression analyses, for each sex separately. Namely,
this is a multivariate method which facilitates the simultaneous analysis of the association of both continuous and categorical/ordinal independent variables on the outcome variable (health indicator). This analysis, in addition to age, included 11 variables from the SHARE Behavioral Risks module,
which were in a narrow sense considered as behaviours and
habits related to health. In order to explore whether the influence of the health-risk behaviours on health is independent
or whether they are a reflection of psychosocial, economic,
and family factors, the model also included nine variables
from the easySHARE dataset representing social, economic,
and family factors, as well as a composite variable that described respondents' self-rated quality of life (CASP-12 scale).
CASP-12 is a modification of the CASP-19 scale made by
SHARE; it measures respondents' quality of life and is based
on four sub-scales on control, autonomy, pleasure, and self-realisation (Borrat-Besson, Ryser, & Gonçalves, 2015). The answers are coded on a four-point Likert scale (1 often, 2 sometimes, 3 rarely, and 4 never) and all items are recoded in such a
way that higher scores indicate a higher quality of life.
The majority of the independent variables included in the
logistic regression were alternatively tested in their continuous/
ordinal and binary forms (e.g. household size/living alone,
location/living in a rural setting, income in percentiles/income
below the 50th percentile, and pack-year/pack-year in three
categories (never-smoker, light smoker, heavy smoker). Finally, the forms of variables that participated in the best of the
tested models were selected, meaning, the model (here presented) that explained the largest proportion of variance.

Descriptive results
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Table 1 presents the ranges of values and descriptive statistics
for the analysed variables. The data are shown for men and
women separately, and the indicators of significance of sex
differences are provided (as obtained by t-test for continuous
variables and by χ2-test for categorical/ordinal ones). Age (ranging from 50 to 95 years) did not differ significantly between
men (65.3 ± 8.7) and women (65.2 ± 9.7). The objective health
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distribution was the same in both sexes. This finding was expected, keeping in mind that objective health was formed
using a PCA carried out for each sex separately. On the other
hand, the distribution of subjective health indicators was significantly different between the sexes, with a higher percentage of men in the 'good health' group (58.3% vs. 53.5%). This
is a consequence of the distribution of original self-rated health
answers in which men rated their health as excellent (9.5% vs.
5.5%) or very good (18.7% vs. 16.7%) more frequently, while
women more often described their health as poor (20.8% vs.
16.8%) (χ2 = 19.646; df = 4; p = 0.001).
Women
Men
Min. Max. Mean (SD), % Mean (SD), %

1
Objective Health (%1: 'good health') #
Subjective Health (%1: 'good health')#
1
Age (years)
50
15.1
BMI (kg/m2)
Frequency of serving dairy products (%1: every day)
1
Frequency of serving legumes or eggs (%1: every day)
1
Frequency of serving meat, fish or chicken (%1: every day)
1
Frequency of serving fruits or vegetables (%1: every day)
1
1
Units of alcoholic drink in the last 7 days (%1: none)#
Frequency of ≥ 6 drinks in the last 3 months (%7: not at all) 1
Smoke at the present time (%1: yes)
1
0
Cumulative life-long smoking pack-years (pack-years)#
Vigorous activities (%1: more than once a week)
1
Moderate activities (%1: more than once a week)
1
Education (years)
0
1
Household income (percentiles)Ϯ
Current employment situation (%1: not working)Ϯ#
1
1
Area of living (%1: big city)Ϯ
Household size (number of members)Ϯ
1
0
Number of childrenϮ
Number of grandchildrenϮ
0
At least one child lives less than 1 km away (%1: no)Ϯ
1
CASP-12 (score)Ϯ
15

2
2
95
49.4
5
5
5
5
3
7
2
160
4
4
25
10
2
5
11
10
25
2
48

61.3
53.5
65.2 (9.7)
27.2 (4.6)
56.6
11.0
36.4
78.3
78.3
93.9
19.5
6.5 (13.0)
31.1
67.5
9.7 (4.0)
5.3 (2.8)
83.5
11.1
2.4 (1.3)
1.9 (1.1)
2.7 (2.5)
34.1
35.4 (6.6)

62.4
58.3
65.3 (8.7)
27.7 (4.1)
46.4
11.2
41.8
69.3
46.1
73.0
26.9
19.9 (25.3)
37.0
69.1
11.2 (3.4)
5.8 (2.9)
77.2
11.3
2.6 (1.3)
1.9 (1.0)
2.3 (2.1)
36.4
36.7 (6.2)

p
*

**
***

*
***
***
***
***
***
***
***
***
***

**

***

***

Legend: Ϯ – variable from easySHARE database; # – categorised or calculated variables from the original ones.
* p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001

 TABLE 1
Descriptive statistics of
analysed variables
separately for men
(N = 1.085) and
women (N = 1.351).
Sex differences are
tested by t-test for
continuous variables
and by chi2-test for
categorical/ordinal
ones
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The variables indicating health-related behaviours showed
a clear sex-specific pattern. Considering nutritional habits, the
two sexes differed; women more frequently consumed dairy
products, fruits, and vegetables, while men more frequently
consumed meat, fish, and chicken (the sexes did not differ in
the consumption frequency of legumes or eggs). Men consumed alcohol more often than women (one to five units of
alcohol in the last seven days: 22.4% vs. 15.0%; six or more
units: 31.5% vs. 6.7%). At the same time, men were more likely
to consume an excessive quantity of drinks (six or more drinks
in one day, at least once in the last three months: 27.0% vs. 6.1%).

1.14
** 0.67
0.99
*** 1.81
*** 2.16
*** 0.80
*** 0.90
*** 0.12
* 1.10
** 0.85
1.02
*** 1.40
* 0.92
*** 0.84

0.93-1.41
0.50-0.91
0.98-1.00
1.63-2.00 ***
1.86-2.50 **
0.77-0.83 **
0.86-0.93
0.07-0.20
*
1.00-1.21
0.77-0.95
0.90-1.16
1.30-1.51
*
0.86-0.98
*
0.82-0.86 ***

0.86
1.46
1.00
1.40
1.32
0.93
1.00
0.52
0.96
1.01
0.93
1.16
1.56
0.88

1.19
1.14

1.46 0.88-2.41
1.00 0.56-1.77

*

1.06
1.06
1.02
1.11
1.13
1.08

Groups coding is: 1 = 'good health'; 2 = 'poor health'. * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001

Subjective Health
Multivariate
p OR 95% CI

0.65-1.14
0.86-2.48
0.99-1.02
1.23-1.61
1.07-1.63
0.88-0.98
0.94-1.07
0.28-0.98
0.83-1.10
0.85-1.19
0.73-1.18
1.03-1.30
1.08-2.25
0.85-0.90

*** 1.62 1.25-2.10
** 0.70 0.53-0.92
1.00 0.99-1.01
*** 1.48 1.36-1.62
*** 1.76 1.57-1.99
*** 0.85 0.83-0.88
*** 0.90 0.87-0.94
*** 0.26 0.19-0.37
*** 1.18 1.08-1.28
0.93 0.85-1.03
1.05 0.94-1.17
*** 1.22 1.14-1.30
1.05 0.83-1.33
*** 0.88 0.86-0.90

***

**
*
**
**

1.24
0.83
1.02
1.13
1.27
0.94
1.01
0.66
1.03
1.05
0.92
1.04
0.99
0.91

0.90-1.72
0.53-1.29
1.00-1.03
1.01-1.26
1.07-1.50
0.90-0.98
0.96-1.06
0.43-1.02
0.92-1.15
0.91-1.20
0.75-1.12
0.95-1.15
0.73-1.33
0.89-0.93

***
*
0.58-2.45 *** 2.59 1.61-4.17 ** 2.30 1.22-4.36
0.52-2.51
1.52 0.89-2.62
1.82 0.90-3.67

Univariate
p OR 95% CI

1.04-1.09 *** 1.06 1.04-1.07
1.01 0.99-1.03
1.02-1.10 *** 1.07 1.04-1.09 ** 1.05 1.02-1.08
0.89-1.17
1.09 1.00-1.19
1.04 0.93-1.16
0.94-1.32
* 1.15 1.03-1.29
1.07 0.93-1.23
0.90-1.41 *** 1.40 1.22-1.61
1.12 0.93-1.35
0.80-1.46 ** 1.33 1.11-1.59
1.05 0.82-1.33

Objective Health
Multivariate
p OR
95% CI

*** 1.11 1.09-1.13 ***
*** 1.07 1.04-1.10 **
1.02 0.92-1.12
** 1.19 1.05-1.34
*** 1.61 1.38-1.88
*** 1.44 1.18-1.75

p

Univariate
OR 95% CI

Objective Health multivariate model: -2 Log Likelihood = 916.845; Goodness of Fit = 1023.738; Cox & Snell – R2 = 0.345; Nagelkerke – R2 = 0.471
Subjective Health multivariate model: -2 Log Likelihood = 1296.226; Goodness of Fit = 1139.508; Cox & Snell – R2 = 0.213; Nagelkerke – R2 = 0.213

Age [years]
BMI [kg/m2]
Frequency of serving dairy products in 5 categories (1: every day)
Frequency of serving legumes or eggs in 5 categories (1: every day)
Frequency of serving meat, fish or chicken in 5 categories (1: every day)
Frequency of serving fruits or vegetables in 5 categories (1: every day)
Units of alcoholic drink in the last 7 days in 3 categories
(1 = none; 2 = 1- 5 units; 3 = 6 or more units)
2+3 are referent (vs. 1)
1+3 are referent (vs. 2)
Frequency of ≥ 6 drinks in the last 3 months in 7 categories
(1: daily or almost daily)
Smoke at the present time in 2 categories (1: yes)
Cumulative life-long smoking pack-years [pack-years]
Vigorous activities in 4 categories (1: more than once a week)
Moderate activities in 4 categories (1: more than once a week)
Education [years]
Household income [percentiles]
Current employment situation in 2 categories (1: not working)
Area of living in 2 categories (1: big city)
Household size in 5 categories (1: living alone)
Number of children in 5 categories (1: no children)
Number of grandchildren in 6 categories (1: no grandchildren)
At least one child lives less than 1 km away in 2 categories (1: no)
CASP-12 [score]

Variable [unit], (referent value)

 TABLE 2A
Women: logistic regression analysis for
Objective Health and for Subjective Health indicators (N = 1.351)

p

1.93
1.10
1.13
0.91
1.01
1.87
1.69
0.84
0.95
0.17
1.11
0.94
1.02
1.34
1.29
0.83

1.09
1.01
1.02
0.96
1.38
1.14
*
1.42-2.64
0.76-1.59
1.01-1.26
0.67-1.22
1.00-1.01
1.67-2.09 ***
1.46-1.97
0.80-0.88
0.90-0.99
0.11-0.26
1.00-1.24
0.83-1.07
*
0.88-1.17
1.24-1.45
*
0.97-1.73
0.81-0.86 ***
1.58
0.93
0.99
1.03
1.00
1.58
1.13
0.94
0.97
0.66
0.97
1.26
0.93
1.15
1.48
0.85

1.08
1.02
1.11
0.91
0.95
0.99

1.00-2.51
0.57-1.53
0.85-1.15
0.63-1.67
1.00-1.01
1.33-1.87
0.90-1.43
0.88-1.01
0.90-1.04
0.37-1.17
0.83-1.13
1.03-1.55
0.71-1.22
1.01-1.30
0.98-2.23
0.82-0.88

***
*** 1.82
0.98
** 1.14
0.93
1.00
*** 1.65
*** 1.55
*** 0.84
** 0.94
*** 0.27
*** 1.23
0.97
1.02
*** 1.20
1.10
*** 0.87

Groups coding is: 1 = 'good health'; 2 = 'poor health'. * p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001

1.02
1.03
1.11
0.93
1.10
* 0.80

1.00-1.05
0.99-1.07
0.97-1.26
0.78-1.09
0.89-1.36
0.64-1.00

Subjective Health
Multivariate
p OR 95% CI

*
1.37-2.42 * 1.59 1.08-2.34
0.69-1.38
0.93 0.61-1.43
1.04-1.26
1.02 0.90-1.16
0.71-1.22
1.17 0.77-1.76
1.00-1.01
1.00 0.99-1.01
1.49-1.82 *** 1.38 1.20-1.60
1.36-1.77
1.08 0.89-1.31
0.80-0.87 *** 0.90 0.85-0.96
0.90-0.98
1.02 0.96-1.08
0.19-0.37
0.67 0.43-1.05
1.11-1.35 * 1.14 1.00-1.30
0.86-1.09
1.10 0.93-1.31
0.90-1.16
0.87 0.70-1.09
1.12-1.29
1.07 0.96-1.19
0.85-1.44
1.23 0.87-1.73
0.84-0.89 *** 0.89 0.87-0.92

Univariate
p OR 95% CI

1.05-1.11 *** 1.05 1.04-1.07
0.98-1.07
1.01 0.98-1.04
0.95-1.29
1.06 0.96-1.17
0.74-1.11
0.97 0.85-1.10
0.73-1.23 *** 1.42 1.21-1.67
0.76-1.28
1.00 0.85-1.17

Objective Health
Multivariate
p OR
95% CI

1.07-1.11 ***
0.98-1.04
0.92-1.14
0.84-1.10
1.15-1.65
0.96-1.35

Univariate
OR 95% CI

Objective Health multivariate model: -2 Log Likelihood = 753.467; Goodness of Fit = 812.968; Cox & Snell – R2 = 0.340; Nagelkerke – R2 = 0.465
Subjective Health multivariate model: -2 Log Likelihood = 1020.095; Goodness of Fit = 943.762; Cox & Snell – R2 = 0.241; Nagelkerke – R2 = 0.325

Age [years]
***
BMI [kg/m2]
Frequency of serving dairy products in 5 categories (1: every day)
Frequency of serving legumes or eggs in 5 categories (1: every day)
Frequency of serving meat, fish or chicken in 5 categories (1: every day)
***
Frequency of serving fruits or vegetables in 5 categories (1: every day)
Units of alcoholic drink in the last 7 days in 3 categories
(1 = none; 2 = 1- 5 units; 3 = 6 or more units)
***
2+3 are referent (vs. 1)
***
1+3 are referent (vs. 2)
Frequency of ≥ 6 drinks in the last 3 months in 7 categories (1: daily or almost daily) *
Smoke at the present time in 2 categories (1: yes)
Cumulative life-long smoking pack-years [pack-years]
*
Vigorous activities in 4 categories (1: more than once a week)
***
Moderate activities in 4 categories (1: more than once a week)
***
Education [years]
***
Household income [percentiles]
*
Current employment situation in 2 categories (1: not working)
***
Area of living in 2 categories (1: big city)
*
Household size in 5 categories (1: living alone)
Number of children in 5 categories (1: no children)
Number of grandchildren in 6 categories (1: no grandchildren)
***
At least one child lives less than 1 km away in 2 categories (1: no)
CASP-12 [score]
***

Variable [unit], (referent value)

 TABLE 2B
Men: logistic regression analysis for
Objective Health and for Subjective Health indicators (N = 1.085)
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Men were also more likely current smokers (26.9% vs. 19.5%)
and they had a much higher life-long cumulative exposure to
cigarettes, as measured by the pack-year variable (19.9+25.3
vs. 6.5+13.0), which is calculated as: (smoking years x daily
number of cigarettes)/20. On average, men also had a slightly
higher body mass index (BMI) (27.7 ± 4.1 vs. 27.2 ± 4.6). Men
more frequently practised sports or vigorous physical activities, but there was no sex difference in the frequency of practising activities requiring a moderate level of energy.
Considering additional socioeconomic, family, and quality of life factors, the two sexes differed in the following ways:
men reported a higher household income (5.8 vs. 5.3 percentile), they also had more years of education (11.2 vs. 9.7),
and were more likely to be working (22.8% vs. 16.5%). Men also
reported a larger household size (2.6 vs. 2.4 members), while
women had more grandchildren (2.7 vs. 2.3). There were no
sex differences considering the area in which they lived, their
number of children, or the frequency of having at least one
child living less than 1 km away. Finally, it seems that quality
of life and well-being was judged as better by men in comparison to women. Namely, men had responded more positively to questions relating to the four different indicators that in
combination comprise the CASP index (36.7 vs. 35.4 CASP-12
mean scores).

The determinants of objective and subjective health in women
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The univariate and multivariate relations of the selected independent variables with dependent key outcome variables applying the logistic regression analysis are presented for women and men in Tables 2A and 2B, respectively. For women,
the majority of the examined independent variables demonstrated a univariately significant relation with the dichotomous objective health variable (Table 2A). However, many of
those variables ceased to be significantly related to health when
considered within the multivariate model; this is because they
were obviously correlated with other examined variables that
had a more important impact on belonging to the 'healthy/
not healthy' categories. Therefore, when analysing variables
within the frame of the multivariate model, we could judge
the importance of particular variables for health more realistically.
In the multivariate model, age and BMI retained their negative relations to objective health in such a way that higher
age and BMI increased the odds of belonging to the group of
persons with 'poor health' by 1.06 in both variables. Among
health-risk behaviours, only the variables describing physical
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activity retained their significance in the multivariate model:
practising physical activity – be it vigorous or moderate – less
than once a week increased the odds of belonging to the 'not
healthy' group by 1.40 and 1.32, respectively. The significance
of nutritional variables disappeared within the multivariate
model that included other social, economic, family, and psychological variables.
Of the nine socioeconomic and quality of life variables, a
significant relation with objective health in the multivariate
analysis was found for the following: years of education, current employment, and higher CASP score. All these factors
increased the odds of belonging to the 'good health' group.
On the other hand, the odds of belonging to the 'poor health'
group were increased by having at least one child living within 1 km and an increased number of grandchildren. Since we
cannot reveal the causative mechanisms of the latter relation
that most likely comprise factors acting outside of the variables currently being examined, we can simply remark that a
larger number of grandchildren was positively correlated with
age (r = 0.398). It can be speculated that the significant relation
between health status and number of grandchildren resulted
from the remaining part of the age correlation, since age as a
variable was also included in the model.
Similarly to objective health, in the case of subjective
health the majority of the examined variables showed significant univariate relations. Moreover, in the multivariate analyses, the following variables were in the same manner related
to subjective health: BMI and both variables describing the
frequency of physical activity. Among the socioeconomic variables, subjective and objective health were both related with
only two variables: years of education and CASP score. On the
other hand, compared to objective health, subjective health
was not found to be significantly related to employment status, number of grandchildren, and at least one child living
within 1 km. It is interesting to note that age was not shown
to be an important factor for the subjective health rating in
the multivariate model.
A particularly noteworthy finding was the emergence of
behavioural variables that were significantly related to subjective health in the multivariate model and that were not
importantly related to objective health: the amount of alcohol
consumed (units of alcohol in the last seven days across three
categories) and pack-year, which contained information about
the cumulative number of cigarettes smoked during the respondent's lifetime. The direction of this relation is also interesting;
women with higher pack-years, i.e. who smoked more during
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their lives, are more likely to rate their health negatively, i.e.
to belong to the 'poor health' group. On the other hand, the same
health group comprised women who answered 'none' to 'the
amount of consumed alcohol in the last week' question. In other
words, not drinking alcohol at all (total abstinence) increased
the odds of belonging to the 'poor health' group by 2.30.

The determinants of objective and subjective health in men
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After examining the relations of independent variables with
objective health in men (Table 2B), it is obvious that from the
number of univariately identified significant relations, only
age and two behavioural variables remained significant in the
multivariate model: vigorous sport activities and alcohol units
consumed in the last seven days across three categories. The
direction of the relationship of the aforementioned variables
with health was the same in men and women, and therefore
is not specified here again. From the extended set of variables
in the multivariate model, three proved to be significant. Household size and number of grandchildren were related to health
in such a way that the increase of both brought higher odds
of 'poor health'. On the other hand, an increase in the CASP
score decreased the odds of belonging to the 'poor health'
group by 0.85.
A common finding in both sexes was the age and number of grandchildren (negative influence) and sports or vigorous activities and CASP score (positive influence) variables'
significant relations to objective health. It is vital to note that,
compared to women, the multivariate model for men did not
identify variables such as BMI or activities requiring a moderate level of energy, as well as the number of years of education, employment status, and at least one child living within
1 km, as significantly related with the objective indicator of
health.
Considering subjective health, in the multivariate model
only two health-risk behaviours retained their significance:
vigorous physical activities and units of alcohol taken weekly; the relation was the same as that in women. Complete
abstinence from alcohol consumption increased the odds of
belonging to the 'poor health' group by 2.30 in women and by
1.59 in men (Table 2). This relation is also displayed in Figure
2, where it is clear that a higher percentage of people with
poor health compared to good health are found within the
first alcohol category (the category answering 'none' to 'How
many units of alcohol have you drunk in the last seven
days?'). From the behavioural set, one variable emerged as significant in the multivariate model: the frequency of consum-

ing fruits and vegetables. It is interesting that the latter variable was negatively related to health, i.e. less frequent consumption of fruits and vegetables increased the odds of belonging to the 'good health' group by 0.80.

 FIGURE 2
Weekly consumption
of alcohol in Croatian
population aged 50
years and older by sex
and health status
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The data are presented as the percentage of good health / poor health
persons belonging to one of the three alcohol consumption categories (1 = none; 2 = one to five units; 3 = six or more units of alcoholic
beverage in the last seven days)

Out of the socioeconomic variables, only the CASP score
showed the same significant relation to health in subjective
and objective health. A thought-provoking finding was that
two variables – years of education and location – showed a
significant relation to subjective health, but were not important for objective health. Conversely, there were two variables
– household size and number of children – that showed a significant relation to objective health, but were not found to be
significant for subjective health.

DISCUSSION

230

We present the sex-specific patterns of relations of potentially
important behavioural, socioeconomic, family, and personal
characteristics with subjective and objective health in Croatians aged 50 or older. This study is based on the SHARE
Wave 6 data, and the results presented here might serve as a
starting point for future research, once the longitudinal SHARE
data for Croatia becomes available.
The association between socioeconomic factors and health
in Croatia was earlier explored in several studies, e.g. in the
study of health inequalities, where the differences in health
status were considered by determinants such as income and
educational level (Šućur & Zrinščak, 2007; Čipin & Smolić,
2013), or in the study of the association between subjective
physical and mental health and employment status (Šverko,
Galić, & Maslić Seršić, 2006; Galić & Šverko, 2008). The most
recent study of Bjelajac et al. (2019), exploiting SHARE Wave
6 data, analysed the benefits of participation in the active
workforce to mental health for Croatians aged 50 to 65 years.
The health behaviour variables were studied in Croatia
within the course of several nationally representative projects:
The First Croatian Health Project (1995–1997) (Turek et al.,
2001), Croatian Health Survey (1997–1999) and the Croatian
Adult Health Survey (CAHS) conducted in 2003 and 2008
(Vuletić, Polašek, Kern, Strnad, & Baklaić, 2009), and all of
them were primarily aimed at establishing the cardiovascular
disease risk factors prevalence. In addition to some demographic, socioeconomic, and health care utilisation variables,
the CAHS also assessed the subjective experience of health
status using the Short Form 36 Health Survey questionnaire
(SF-36). The first nationally representative study in Croatia
(for persons aged 15 and over) that analysed the association
between self-rated health on the one hand, and lifestyle, demographic and socioeconomic factors on the other, was the second wave of The European Health Interview Survey (EHIS 2)
that was conducted in 2014/2015, and the results for Croatia
were recently published (Ivičević Uhernik et al., 2019). In parallel, Croatia 2015 joined the SHARE study and the first results were published by Smolić (2017), who investigated the association between the self-reported health status of Croatians
aged 50 and over with a limited set of physical health variables, controlling for demographic and socio-economic characteristics.
Compared to previous studies, the present study added
a new separate analysis for the male and female population
aged 50 and over in Croatia, and applied a broader set of explanatory variables. Specifically, we were interested in explor-
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ing whether the relationship of health-risk behaviours to health
(as the potentially proximate causative factors) was actually a
reflection of other social, economic, or psychological factors
(as remote causative factors acting indirectly through health-risk
behaviours). A detailed exploration and interpretation of the
causative relations of particular variables with health and disease, should be the focus of future, more profiled research.
In the multivariate logistic regression analysis, the frequency of performing sports or vigorous physical activities
and CASP score were the only two out of the tested variables
that were significantly related to both objective and subjective indicators of health in both men and women. We should
point out here the established relevance in the present study
of the CASP score for subjective and objective health in both
sexes. This score (measuring quality of life and life satisfaction) was independent of all other factors, since the significance and odds ratios in all four logistic regression analyses
were practically identical to those obtained when considered
univariately (odds ratios ranging from 0.83 to 0.91; p < 0.0001
in all analyses).
In light of the fact that within the set of behavioural variables in the multivariate model only vigorous physical activity consistently demonstrated a strong positive correlation
with health, it is interesting to note that in women (but not in
men) moderate physical activity also showed a significant positive correlation with good health. Aside from physical activity, none of the other behavioural characteristics revealed such
a trend. Among them, the strongest correlation was found
between the complete abstinence from alcohol and 'poor health';
this emerged in three out of four models, the exception being
objective health in women. BMI was significantly related to
objective and subjective health indicators in women, but none
in men. The remaining significant variable was pack-year, which
showed a negative correlation with subjective health in women. Among nutritional habits, the only significant relation
with health was found in men and it was a negative correlation between the frequency of consuming fruit and vegetables and subjective health. It seems that in Croatian men aged
50 years and older, fruit and vegetable consumption is primarily considered as a self-administered medicine when subjectively experiencing poor health.
The next most prominent finding was the fact that age
was proven to be significantly related with objective health in
both sexes, but not so with subjective health. The negative
correlation between age and health was an expected finding
and was revealed in the present study for objective health.
The absence of such a relation for subjective health was an
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unexpected and not universally present finding (e.g. Fernandez-Martinez et al., 2012). This emphasises the importance of
other unconsidered factors for subjective health, which could
include social and psychological well-being, such as the presence of depressive symptoms, cognitive performance, social
involvement, and social capital, as well as loneliness (Engelhardt et al., 2010; Segel-Karpas, 2015; Memel, Bourassa, Woolverton, & Sbarra, 2016; Arezzo & Giudici, 2017; Richard et al.,
2017). However, it is possible that some variables – such as
pack-years in women and fruit consumption in men – which
were not univariately significant within our multivariate model, have formed a significant part of age relations.
The prevalence of particular behavioural risk factors varies
by country (e.g. Avendano & Mackenbach, 2008; Abuladze et
al., 2017; García-Muñoz, Neuman S., & Neuman T., 2018). This
is related to numerous cultural factors, including religiosity
(Linardakis et al., 2015), nutritional habits (explaining north-south differences, e.g. Mediterranean nutrition), and smoking and alcohol consumption (e.g. different proportions of
hazardous drinkers and alcohol advertising regulations;
Bosque-Prous et al., 2017). There are similarities between
Croatian findings and those of some other countries, e.g. in
Estonia self-rated health is positively associated with life satisfaction, education, and the frequency of physical activities.
However, each country has its own specificities. Thus, the
elderly in Croatia do not share Estonia's pattern of legume
and egg consumption (Abuladze et al., 2017). Smoking, alcohol, and calorie consumption (the latter as measured by BMI)
have their individual but also country-specific elements. In
their study of those three behavioural risk factors in 16 EU
countries participating in SHARE, García-Muñoz et al. (2018)
found negative correlations of smoking and obesity with self-rated health. However, similarly to the findings of the present
study, those authors found a positive correlation between (moderate) alcohol consumption and subjective health, thus indicating that positive social outcomes (cultural and happiness
benefits) outweigh the negative medical ones. Avendano and
Mackenbach (2008) point to smoking and low physical activity
as the most consistently associated factors with health deterioration among Europeans, whereas a mixed picture emerges
for the impact of overweight and alcohol consumption.
From the additional variables that represent social, economic, family, and quality of life factors, the only one that
showed a consistent and strong positive relation with health
in all four multivariate logistic regression analyses was the
CASP score. A higher CASP score, indicating a better quality
of life, increased the odds of belonging to the 'good health'
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CONCLUSIONS

group in both men and women, no matter whether their
health status was defined objectively or subjectively. Social
activities and psychological factors may be the most successful in improving individuals' self-rated health through life
satisfaction (Abuladze et al., 2017). Among the other interesting findings, we wish to single out the fact that more years of
education were positively related to good health, except
objective health in men. The absence of the significant association of health with household income is an unexpected finding, since the positive relation between socioeconomic status
and health is widely recognised (e.g. Fernandez-Martinez et
al., 2012). One interpretation is that the correlation between
income and health in a post-socialist country has not yet been
fully established (as indicated in some other studies, e.g. Nolte
& McKee, 2004) and that Croatian citizens' socioeconomic status is better reflected in indicators such as education. In
future studies, special attention should be devoted to employment status, since recent studies point out the beneficial
role of retirement; namely, that retirement may lead to health
improvements, at least for self-reported health (Coe & Zamarro, 2011; Segel-Karpas, 2015).
In the present study of health-risk behaviours and other social,
economic, and psychological characteristics, sports or vigorous physical activities and self-rated quality of life (CASP
score) stand out because they were vital in both objective and
subjective health in women and men in the representative
sample of Croatians aged 50 or older. Some findings provoke
further considerations since they are important in one sex but
not in the other (such as moderate physical activity and BMI
for health status in women but not in men) or they emerged
as relevant only for objective 'poor health' but not for subjective health (such as age and number of grandchildren). The
absence of the commonly established relations with health is
just as noteworthy. Among such, the most intriguing findings
are the absence of smoking status, nutritional habits, and household income correlations with health.
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Zdravstveno rizična ponašanja
i zdravlje stanovništva Hrvatske
starijeg od 50 godina
Tatjana ŠKARIĆ-JURIĆ, Nina SMOLEJ NARANČIĆ
Institut za antropologiju, Zagreb
Šime SMOLIĆ
Ekonomski fakultet, Zagreb

Noviji podaci pokazuju da je samoprocjena zdravlja
stanovnika Hrvatske značajno niža i da je razlika po spolu
naglašenija nego u EU28. Stoga je cilj ove studije bio ispitati
odnos raznih karakteristika povezanih sa zdravljem sa dva
pokazatelja zdravlja (subjektivnog i objektivnog) u
stanovništvu Hrvatske starijem od 50 godina (2436 osoba,
presječno istraživanje studije SHARE, 6. val). Analize
logističke regresije napravljene su primjenom značajki
ponašanja (prehrana, tjelesna aktivnost, pušenje,
konzumacija alkohola), uz uključivanje odabranih društvenih
i ekonomskih varijabli, te skale procjene kvalitete života
(CASP-12). Nalazi upućuju na važnost intenzivne tjelesne
aktivnosti i samoprocjene kvalitete života (CASP skala) kao
dva obilježja koja su se konzistentno pokazala važnima za
objektivno i subjektivno zdravlje u oba spola. Kako je
univarijatna povezanost većine ispitivanih elemenata
ponašanja i zdravlja nestala u multivarijatnom modelu,
zaključujemo da je takva povezanost samo neposredan
odraz ekonomskih i psihosocijalnih čimbenika koji stoje u
podlozi određenoga zdravstveno rizičnog ponašanja.
Rezultati ove studije pružaju dodatni argument za potrebu
provedbe istraživanja zdravstvenih rizika unutar svake države
posebno, jer je važnost određenih obilježja očito kulturno
specifična.

Ključne riječi: SHARE, ponašanje povezano sa zdravljem,
samoprocjena zdravlja, socioekonomski status, kvaliteta
života
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