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100 Abstract
This paper investigates how self-rated health (SRH), as a measure of general 
health, is associated with employment during later working life in Croatia. Using 
data from Wave 6 of the Survey of Health, Ageing and Retirement in Europe 
(SHARE), we estimate logistic regression models and study whether and to what 
extent the effects of SRH change with the inclusion of objective health measures. 
Worse SRH significantly decreases the probability of employment, but this effect 
becomes insignificant after account is taken of the objective health-related varia-
bles. This suggests that in Croatia, SRH and (a combination of) objective health 
indicators behave as substitutes, and either SRH or objective health measures can 
be adopted for the study of labour market participation. As worse health lowers 
the probability of employment during later working life in Croatia, in order to 
improve the working capacity of older adults, policymakers should strive for more 
efficient health promotion strategies and public health initiatives.

Keywords: (non-)employment, health, later working life, SHARE, Croatia

1 INTRODUCTION
Trends in population ageing can arguably be attributed to increases in life expec-
tancy and low fertility. As in many other central and eastern European countries, 
population ageing in Croatia is further exacerbated by high rates of emigration. 
According to Eurostat (2019a), Croatia is likely to lose more than 15% of its 
population by the middle of the century. The ageing of the population, compound-
ing the decline in total population, is shrinking the available workforce and mani-
festing in the form of major labour shortages in Croatia (European Commission, 
2019). Therefore, older workers’ labour market transitions, and (early) retirement 
decisions especially (see Bađun and Smolić, 2018), have become an important, if 
not a central matter of public debate.

To mitigate the effects of population ageing, and to ensure sufficient resources are 
available for retirement, policymakers are actively seeking ways to extend peo-
ple’s working lives. This, however, raises the issue of whether older individuals 
are able to supply labour given their health and social conditions. On the other 
hand, (early) retirees who left the labour market earlier than desired, at least with 
respect to their health and socio-demographics, might represent an “unused work 
capacity” (Brugiavini, Croda and Mariuzzo, 2005).

In 2018, the employment rate of older workers (ages 55 to 64) in Croatia was 
42.5%, the lowest within the EU (Eurostat, 2019b), and did not meet the Stock-
holm target of 50% (European Commission, 2011). The employment rate of peo-
ple aged 50 to 64 in Croatia was, at 51.6% in 2018, the second lowest in the EU, 
with only Greece behind (Eurostat, 2019b). During the last decade, employment 
rates of people in their later working lives, at ages 50 to 64 and ages 55 to 64, have 
fluctuated around 50% and 40% respectively (Eurostat, 2019b). This indicates 
that a significant fraction of the workforce in Croatia exits the labour market 
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101before reaching the statutory retirement age. Research has explored several pos-
sible reasons, including the economic transition (Tomić, 2014), low working-life 
quality among older employees (Galić, Parmač Kovačić and Vehovec, 2019), and 
an institutional setting favouring early retirement (Baloković, 2011; Bejaković, 
2016). However, research relating health to older workers’ employment in Croatia 
remains limited, with existing studies on the health-employment relationship 
(Bubaš, Miloš and Delić-Brkljačić, 2008; Ecimović Nemarnik and Macan, 2018) 
mainly focusing on the effects of occupational diseases, while the issue of older 
workers in general attracts little attention among policymakers in Croatia (Goić, 
2017). A major knowledge gap in this field thus relates to how general health 
affects older people’s (non-)employment in Croatia.

This paper uses data from the Survey of Health, Ageing and Retirement in Europe 
(SHARE) to address this knowledge gap. Our main goal is to investigate how self-
rated health (SRH), as a measure of general health, is associated with employment 
during later working life (ages 50 to 64) in Croatia. Prior research has included 
SRH as a single health-related predictor of labour market participation among 
older adults in Croatia (Ostrovidov Jakšić and Jakšić, 2019), but one problem with 
such an approach is that SRH may be endogenous with respect to labour market 
participation. For example, people may use poor health conditions to validate their 
non-participation (Bound, 1991). To circumvent this problem, some authors 
(Dwyer and Mitchell, 1999; Cai and Kalb, 2006; Blundell et al., 2017) have used 
objective health measures to instrument SRH. Other authors (Kalwij and Vermeu-
len, 2008), however, argue that SRH is endogenous due to omitted objective-
health indicators, and suggest including them as controls, assuming that SRH 
offers additional health information that might not be captured by the objective 
health indicators. If this is the case, then both SRH and more objective measures 
of health will have an impact on labour market participation (Kalwij and Vermeu-
len, 2008). SHARE builds a comprehensive and multidisciplinary database 
including a wide range of health indicators, allowing one to consider several 
dimensions of health simultaneously, and to treat the endogeneity of SRH as an 
omitted variables issue. In this study, we assess the relative importance of the 
effects of different health indicators on labour supply decisions during later work-
ing life in Croatia, and we focus on the effects of SRH in an effort to understand 
how they change when one takes account of the more objective health measures. 
We examine whether SRH keeps its independent effect on later-life employment 
after the inclusion of other health-related variables, or whether SRH loses its sig-
nificance when controlling for objective health indicators.

Our paper beyond this point is organized as follows. We procced to review perti-
nent literature on the relationship between health and labour market outcomes. We 
next describe our data and methods, and report the results. The final section con-
cludes, with a policy-oriented discussion of our findings.
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102 2 A LITERATURE REVIEW
We approach health as a component of human capital, and we relate it to indi-
viduals’ labour market positions within this framework. Enhancements to physi-
cal and emotional health can be thought of as investments in human capital 
(Becker, 1962). In his well-known paper, Grossman (1972) uses the theory of 
human capital to explain the commodity-like demand for “good health” and 
health care. His model assumes that every individual is endowed with an initial 
health capital stock that depreciates with age although individuals can augment 
their human capital stock through investments, for example, by purchasing extra 
health services, adding more years of formal schooling, and on-the-job training 
(Grossman, 2000; 2008).

Country-specific (e.g. Cai and Kalb, 2006; Leung and Wong, 2002) as well as 
cross-national comparative (e.g. Brugiavini, Croda and Mariuzzo, 2005; Alavinia 
and Burdorf, 2008; Kalwij and Vermeulen, 2008; Bambra and Eikemo, 2008; Tre-
visan and Zantomino, 2016; Reeuwijk et al., 2017) studies show that subjective 
and objective health indicators are both important determinants of labour market 
decisions. SRH is considered a subjective health indicator. It is a very informative 
measure of health in general (Idler and Benyamini, 1997), and it successfully 
predicts morbidity, disability and mortality among the elderly (Jylhä, 2009). While 
SRH is widely used in studies on determinants of labour force participation, there 
are several issues associated with this variable. For example, Bound (1991) argues 
that people who are outside of the workforce may use their health-related limita-
tions or report poor health to justify their non-participation. Moreover, as health is 
a form of human capital, and because people can invest in their own health, health 
production should be jointly determined by labour supply and consumption, and 
it may depend upon unobserved individual characteristics like preference param-
eters (Cai and Kalb, 2006). Objective health indicators, on the other hand, provide 
information on, for example, biomarkers, like grip strength or body mass index 
(BMI), whether or not a person has ever been diagnosed with a certain disease, or 
whether or not a person shows symptoms of either physical or mental health con-
ditions (e.g. Cai and Kalb, 2006:246; Kalwij and Vermeulen, 2008:627). Some 
authors use objective health measures as an instrument for SRH (Blundell et al., 
2017). Others (Kalwij and Vermeulen, 2008), however, argue that objective health 
indicators should be used in tandem with SRH because different health indicators 
may reflect different dimensions of health. A systematic review of literature on 
health measurements and biases is provided extensively in Barnay (2016).

In a study of Australian workers (aged 15 to 49 and 50 to 64), Cai and Kalb 
(2006) find that better health increases the probability of labour market participa-
tion. Their measure of health comprises SRH, five chronic health conditions, and 
a self-constructed measure of major injury. A study using the Household, Income 
and Labour Dynamics in Australia (HILDA) panel data confirms this finding, but 
stresses education as another important determinant of labour market participa-
tion (Laplagne, Glover and Shomos, 2007). This is in line with findings 
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103suggesting that highly educated people are more efficient producers of health 
(Lleras-Muney, 2005), and that schooling displays a productive efficiency effect 
(Grossman, 2008). Health is also found to be a significant determinant of employ-
ment, but not vice versa, in a large cross-sectional study on the Hong Kong pop-
ulation (Leung and Wong, 2002). Maurer, Klein and Vella (2011) find that ill 
health and poor functioning increase the odds of deciding to exit the labour mar-
ket among older men in the US.

Many studies have employed cross-sectional or panel datasets provided by 
SHARE to explore the relationship between health and labour market outcomes 
(e.g. Alavinia and Burdorf, 2008, Kalwij and Vermeulen, 2008, Trevisan and 
Zantomino, 2016, Reeuwijk et al., 2017). One of them (Alavinia and Burdorf, 
2008:42) concludes that “…poor SRH (of Europeans aged 50 to 64) is associated 
with non-participation in the labour force due to early retirement, [with] being 
unemployed or being a homemaker”. The same study relates these labour market 
outcomes to several chronic health conditions, like stroke, diabetes, and muscu-
loskeletal disease. But even though disability and economic inactivity appear to 
be associated closely in many European countries, with disability benefits 
exceeding unemployment benefits (Haveman, 2000), one SHARE-based study 
reports a rather high frequency of retirees with no health limitations (Brugiavini, 
Croda and Mariuzzo, 2005).

While poor health is a strong push factor out of the labour force, welfare regimes 
differ greatly with respect to the absolute risk of early retirement or economic 
inactivity. In a study of sixteen European countries, Trevisan and Zantomino 
(2016) report a twofold increase in the odds of leaving the labour market if older 
workers have experienced acute health shocks. Reeuwijk et al. (2017) report that 
poor SRH among older workers in Europe increases the risk of labour market 
exit, but the effect varies across welfare state regimes. Kalwij and Vermeulen 
(2008) also make use of multiple health indicators available within the SHARE 
database. The authors investigate how health is associated with labour market 
participation of older adults in 11 European countries, and treat the endogeneity 
of SRH as an omitted variables issue. Severe and mild chronic health conditions, 
functional limitations, grip strength, BMI, and a measure of mental health enter 
their analysis as objective health variables. Their findings indicate that SRH is a 
fairly reliable measure of health in some countries, while in other countries, both 
subjective (SRH) and objective health measures have their own impacts on 
labour market participation at older ages. This paper examines the case of Croa-
tia: how does SRH relate to labour market participation in Croatia – does it retain 
its independent effect after the inclusion of objective health measures or do 
objective health measures fully account for the relationship between SRH and 
employment during later working life?



šim
e sm

o
lić, iva

n č
ipin, petr

a m
eđ

im
u

r
ec: 

h
o

w
 is h

ea
lth a

sso
c

iated w
ith em

plo
y

m
en

t d
u

r
in

g later w
o

r
k

in
g life in c

r
o

atia?
pu

b
lic sec

to
r  

ec
o

n
o

m
ic

s
44 (1) 99-116 (2020)

104 3 METHODS
Our research draws Wave 6 data from the SHARE database (Börsch-Supan, 
2019). SHARE is a cross-national, multidisciplinary panel study designed to col-
lect detailed information on the health, socio-economics, and the family and social 
networks of older Europeans. The SHARE dataset includes respondents aged 50 
or over, and their partners of any age. SHARE is based on probability samples, 
and it is representative of community-dwelling older adults. The data are collected 
by means of computer-assisted face-to-face interviews. Croatia first joined 
SHARE for Wave 6, with the fieldwork running from June to November 2015 (for 
more details see Malter and Börsch-Supan, 2017). The current analysis is restricted 
to Croatian SHARE Wave 6 respondents aged 50 to 64 at the time of the interview. 
The resultant sample numbers 1287 observations (around 51.6% of the total Croa-
tian SHARE Wave 6 sample).

We use STATA 15 (StataCorp, 2017) for data processing and statistical analysis. 
All STATA logs (i.e. annotated STATA outputs) are available from the authors 
upon request.

3.1 VARIABLES
We derive the dependent variable from the question on respondents’ current job 
situation. The original answer scale comprises six categories: retired, employed 
(or self-employed, including working for family business), unemployed, perma-
nently sick or disabled, homemaker, and other. We dichotomize these values, dis-
tinguishing between employment and all other categories. According to some 
authors (e.g. Kalwij and Vermeulen, 2008), non-employment within the 50 to 64 
age range can be equated to some sort of pre-retirement. Our outcome is thus 
binary, denoting whether the respondents work or do not work.

To take into account the multi-dimensional nature of health (Kalwij and Vermeu-
len, 2008), we introduce several health-related explanatory variables. We measure 
subjective (self-rated) health with a scale variable ranging from 1 (excellent SRH) 
to 5 (poor SRH). We centre this variable around 3 (good SRH) for ease of inter-
pretation.1 We supplement SRH with a range of more objective health indicators. 
We consider the following:

a)	 Number of chronic conditions. SHARE offers a list of more than twenty 
chronic conditions to all respondents. Respondents use this list to choose 
chronic conditions they themselves were ever diagnosed with. Their 
answers are summed into a single variable, which is readily available 
within the SHARE database.

1 Different studies operationalize SRH in different ways. Many authors opt for a dichotomized scale (e.g. 
Desesquelles, Egidi and Salvatore, 2009; Giatti, Barreto and César, 2010; Zajacova and Dowd, 2011). Our 
conclusions do not change substantially if using a binary SRH variable (we re-ran our analyses using both very 
good or excellent SRH versus good or worse SRH, and poor or fair SRH versus good or better SRH; results 
not shown, but available from the authors upon request).
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105b)	 Number of limitations with (instrumental) activities of daily living, (I)
ADLs. SHARE asks whether, “because of physical, mental, emotional or 
memory problems”, respondents had “any difficulty” (yes or no) with 
ADLs – activities of daily living (such as dressing, walking across a room 
or eating), or with IADLs – instrumental activities of daily living (such as 
preparing a hot meal, shopping for groceries or taking medications). We 
combine the counts of ADL and IADL limitations into a single scale rang-
ing from 0 to 15 (number of items with reported difficulty). A combined 
measure of ADL and IADL disability is suggested by research (e.g. Spector 
and Fleishman, 1998; LaPlante, 2010).

c)	 Number of depression symptoms. This variable indicates respondents’ 
scores on a EURO-Depression scale. This scale was developed to assess 
late-life depression in Europe (Castro-Costa et al., 2007) and it ranges from 
0 to 12 self-reported symptoms (such as feelings of guilt, loss of appetite 
or tearfulness).

d)	 Grip strength. Grip strength is recognized as an important factor to meas-
ure as people age: it is a strong predictor of disability, morbidity, frailty and 
mortality (e.g. Andersen-Ranberg et al., 2009). SHARE includes a variable 
on maximum grip strength from two dynamometer measurements on each 
hand. To account for male-female differences, we create a variable with 
gender-specific grip-strength quantiles. We choose to do so instead of 
using a (group-centred) continuous grip strength variable so that we can 
retain respondents with missing values (more than 7% of our age-restricted 
sample) under “unknown” (a separate category).

e)	 Body mass index (BMI). Centred around 25, a threshold for becoming 
overweight (WHO, 2000; Nuttall, 2015).

We also considered two variables on health-related behavioural risks: drinking 
and smoking. The drinking variable measured units of alcoholic beverage during 
the last seven days, while the smoking variable referred to the average amount of 
cigarettes the respondent smokes per day. Both variables ranged from 0 to 60 in 
our age-restricted sample. In our univariate analyses, we found no significant 
effect of smoking, and a positive effect of drinking on employment. Such a 
“reverse causality” effect is not uncommon in epidemiological research (Rothman 
and Greenland, 2005; Sieminska et al., 2008; Balsa et al., 2008), as people with 
poor health may be more likely to refrain from substance abuse. For this reason, 
we decide to leave these variables out of our models.

The analysis controls for age (and age squared), gender, the age-gender interac-
tion, living arrangements (living with partner, living alone or living with others 
with no partner in a household), the number of children2 and education (low, 

2 Note that each SHARE household designates only one of its members as a family respondent. The family 
respondent (alone) answers questions about children. To provide scope for an individual-level analysis, we 
copied the data provided by the family respondent to the partner within the same household.
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106 medium, high, based on the ISCED 2011 classification of country-specific educa-
tional categories collected by SHARE).

3.2 MODELS
Since our dependent variable is binary, we use logistic regression models to assess 
the health-employment nexus among older adults in Croatia. Before fitting the 
models, we exclude 39 respondents with a missing value on employment status or 
one of the explanatory variables (with the exception of grip strength, see previous 
section). We build the models in a stepwise manner to understand better how the 
effect of SRH changes with the inclusion of other health-related variables. We first 
estimate the baseline, SRH-only model (Model 1), and then add a series of more 
objective health indicators (Model 2). Our regression models are not weighted, 
but we account for clustering at the household level. It is important to recognize 
that our observations are not independent because research shows that partners 
tend to coordinate their work/retirement decisions (Gustman and Steinmeier, 
2001; Ozawa and Lum, 2005; Bađun and Smolić, 2018).

We use two statistics to interpret our results. We first present odds ratios, the expo-
nentiations of logit coefficients. A positive logit coefficient corresponds to an odds 
ratio greater than 1, while a negative logit coefficient corresponds to an odds ratio 
lower than 1. In our case, the odds ratios show how the odds of employment, 
compared with non-employment, change with a one-unit increase in the explana-
tory variable (holding all other explanatory variables constant). We supplement 
odds ratios with estimates of expected differences in employment probabilities 
(i.e. average marginal effects) associated with each health-related explanatory 
variable in our two models.

4 EMPIRICAL FINDINGS
We first present descriptive statistics. Table 1 shows means or percent shares, as 
appropriate, by employment status, for all variables in our analysis. Overall, 35% 
of the respondents in our sample are employed and 65% are not employed. Our 
respondents are, on average, 57.87 years old, and there are more women than 
there are men in our sample. Most of the respondents live with their partners, in 
two-person households, and report an average of 1.90 children. Note large differ-
ences in educational attainment by employment status. As for health, the average 
SRH score in our sample is 3.05, with employed respondents scoring lower (i.e. 
reporting better health) than not employed respondents. As compared to their not 
employed counterparts, employed respondents in our sample also report fewer 
chronic conditions, (I)ADLs, and depression symptoms, their average grip 
strength is higher and their BMI is lower.
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107Table 1 
Descriptive statistics

Variable

Non-missing Na Mean (standard deviation)  
or percent sharea

Employed Not 
employed

Employed Not 
employed

All 
respondents

Age 451 831 56.28 
(3.50)

58.74 
(3.81)

57.87 
  (3.88)

Gender 451 831
Female (%) 48.56 61.37 56.86
Male (%) 51.44 38.63 43.14

Living 
arrangements 451 831

Lives with 
partner (%) 86.92 81.47 83.39

Lives alone (%)   8.87 10.35   9.83
Lives with others 
(%)   4.21   8.18   6.79

Children 450 831 1.77 (0.88) 1.97 (1.02) 1.90 (0.98)
Education 451 830

Low (%)   9.76 33.37 25.06
Medium (%) 62.97 57.47 59.41
High (%) 27.27   9.16 15.53

SRH 451 831 2.60 (1.06) 3.30 (1.18) 3.05 (1.18)
Chronic conditions 451 831 0.86 (1.03) 1.71 (1.53) 1.41 (1.44)
(I)ADLs 451 831 0.05 (0.29) 0.42 (1.72) 0.29 (1.40)
Depression 
symptoms 446 821 1.69 (1.90) 2.64 (2.38) 2.30 (2.27)

Grip strength 421 773 40.04 
(12.29)

35.90
(11.77)

37.36 
(12.11)

BMI 444 819 26.64 
  (4.04)

27.65 
  (4.71)

27.29
  (4.51)

a Unweighted figures.
Source: Authors’ calculations based on SHARE Wave 6 data.

Odds ratio estimates from a series of logistic regression models appear in Table 2. 
The first column reports univariate odds ratios (results from single-predictor mod-
els, estimated one by one). The key takeaway from this exercise is that all variables 
relate to the odds of employment; each health-related variable is found to be highly 
significant (with p-values less than 0.001) except for grip strength (p < 0.10).

Let us next look at Model 1. This model includes the full set of controls and SRH 
as a single measure of health. We allow for non-linear age effects (we include age 
squared) and include an interaction with gender to control for the gender-specific 
labour supply behaviour of older adults. The odds ratio associated with SRH 
(p < 0.001) indicates that the odds of employment decrease by 31.6% for a unit 
increase in SRH. This means that the likelihood of employment drops as subjec-
tive health worsens (i.e. as the SRH score increases). In addition to the odds ratio, 
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108 we interpret this finding in terms of the average marginal effect. The first column 
in Table 3 shows the estimated change in the probability of employment associ-
ated with a one-step change in SRH: a unit drop in SRH reduces the probability of 
employment by 6.5 percentage points.

In Model 2, we introduce more objective health indicators in addition to SRH. We 
find no direct evidence of the endogeneity of SRH due to omitted objective health 
indicators: SRH loses its significance once additional, more objective health 
measures are controlled for. The initially highly significant and substantial effect 
of SRH becomes insignificant in Model 2. As shown in Table 3, the estimated drop 
in the probability of employment associated with a unit worsening in health fell 
from 6.5 percentage points (p < 0.001) in Model 1 to 1.6 percentage points 
(p = 0.195) in Model 2.

Table 2 
Odds ratio estimates from logistic regression models

Variables
(ref. denotes base levels for 
factors)

Univariate 
ORs

Model 1 Model 2

Agea 0.837 *** 1.215 1.205
Age squared 0.977 *** 0.977 ***
Gender

Male ref. ref. ref.
Female 0.585 *** 1.973 1.842

Age-gender interaction
Age * female 0.734 * 0.740 *
Age squared * female 1.015 1.016

Living arrangements
Lives with partner ref. ref. ref.
Lives alone 0.817 0.735 0.707
Lives with others 0.501 ** 0.467 ** 0.536 **

Children 0.811 *** 0.810 *** 0.825 **
Education

Low 0.267 *** 0.401 *** 0.412 ***
Medium ref. ref. ref.
High 2.641 *** 3.259 *** 3.527 ***

SRHc 0.590 *** 0.684 *** 0.905
Chronic conditions 0.582 *** 0.719 ***
(I)ADLs 0.552 *** 0.814 **
Depression symptoms 0.812 *** 0.934 *
Grip strength (quintile)

First 0.702 * 1.106
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109Variables
(ref. denotes base levels for 
factors)

Univariate 
ORs

Model 1 Model 2

Second 0.852 0.982
Third ref. ref.
Fourth 1.236 1.036
Fifth 1.467 * 1.175

BMId 0.946 *** 0.968 *
Constant 1.291 2.262
N 1248 1248 1248
Clusters in sample 868 868 868
Wald Chi squared 225.03 *** 252.34 ***

* p < 0.10, ** p < 0.05, *** p < 0.01. a Values are centred around age 50. b Observations with 
missing data on grip strength are included as a separate category; however, we do not report the 
associated odds ratio (it is insignificant). c Values are centred around 3 (good SRH). d Values are 
centred around BMI of 25 (cut-off for overweight).
Source: Authors’ calculations based on SHARE Wave 6 data.

In Model 2, only objective health indicators show a significant relationship with 
labour market participation of older adults in Croatia. For example, with each 
additional chronic condition, the odds of employment decrease by 28.1% (see 
Table 2). This translates to a 5.4 percentage-point decrease in the probability of 
employment for each additional chronic condition (see Table 3).

Table 3 
Average marginal effects associated with health-related variables

Variables Model 1 Model 2
SRH −0.065 *** −0.016
Chronic conditions −0.054 ***
(I)ADLs −0.034 **
Depression symptoms −0.011 *
Grip strength (quintile) a

First 0.017
Second −0.003
Third ref.
Fourth 0.006
Fifth 0.027

BMI −0.005 *
* p < 0.10, ** p < 0.05, *** p < 0.01. a Average marginal effect for factor levels is the discrete 
change from the base level (ref.).
Source: Authors’ calculations based on SHARE Wave 6 data.
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110 These findings suggest that in Croatia, SRH strongly correlates with objective 
health indicators. Our additional analyses reveal that this is indeed the case (results 
available upon request); SRH seems to be associated with all of the considered 
objective health indicators (p-values are below 0.001 for chronic conditions, (I)
ADLs and depression symptoms, and p < 0.10 for grip strength and BMI).

In Figure 1, we compare the estimated probabilities of employment by SRH val-
ues for the two model specifications. Note that in Model 2, however, objective 
health indicators take on the role of SRH, which is only significant in Model 1.

Figure 1
Estimated probabilities of employment by SRH

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Excellent Very good Good Fair Poor

Model 1 Model 2

Source: Authors.

The four graphs in Figure 2 show how probabilities of employment are estimated 
to change with objective health indicators that are found to be (at least marginally) 
significant in Model 2. The y-axes are set to be equidistant for ease of comparison.
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111Figure 2 
Estimated probabilities of employment by objective health indicators

0.0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5 6 7 8 9

Pr
ob

ab
ili

ty
 o

f e
m

pl
oy

m
en

t

Number of chronic conditions

0.0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5

Pr
ob

ab
ili

ty
 o

f e
m

pl
oy

m
en

t

Number of (I)ADLs 

0.0

0.1

0.2

0.3

0.4

0.5

0 1 2 3 4 5 6 7 8 9 10 11 12

Pr
ob

ab
ili

ty
 o

f e
m

pl
oy

m
en

t

Number of depression symptoms

0.0

0.1

0.2

0.3

0.4

0.5

17 19 21 23 25 27 29 31 33 35

Pr
ob

ab
ili

ty
 o

f e
m

pl
oy

m
en

t

BMI

Source: Authors.

5 CONCLUSION
In this paper, we aimed to identify how general health associates with employment 
during later working life in Croatia. Using a novel dataset from the SHARE study, 
we refined the existing evidence on the relationship between health and labour 
market outcomes among older adults in Croatia. The SHARE data allowed us to 
consider SRH along with a set of objective health variables, and to test whether 
both have independent effects on later-life employment in Croatia, or whether they 
can function as substitutes. We first estimated an SRH-only model, and then added 
objective health indicators in a second specification. We found that SRH loses its 
significance after controlling for additional (more objective) health measures. As 
objective health indicators took over the role of SRH in the latter specification, we 
can conclude that in Croatia, SRH can successfully act as a single health measure 
in labour market participation equations, or one can choose to use a combination of 
objective health indicators instead (Kalwij and Vermeulen, 2008). Ill health, either 
in terms of subjective (SRH) or objective indicators, is found to reduce the proba-
bility of employment during later working life in Croatia.

The labour market in Croatia is signalling serious workforce shortages in many 
sectors, with population ageing as a major contributor. While employment rates 
at ages below 50 come close to the EU average, employment rates of older adults 
in Croatia are considerably below the EU average. Therefore, unless Croatia 
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112 permits unrestricted immigration, one possible option in the medium run is to 
push for an increase in the number of older people in employment. But older 
adults’ health might turn up as an obstacle to this policy option, and our findings 
support this assumption.

We expressed our findings in terms of average marginal effects to provide tangi-
ble ground for policy action, because encouraging active work in older age is 
crucial for countries experiencing population decline. As Brugiavini, Croda and 
Mariuzzo (2005) point out, the generosity of the pension system can push 
healthy-enough individuals out of the labour force. However, the relationship 
between health and labour market participation of older adults should not be 
overlooked when planning for pension, labour market, or healthcare system 
reforms. The scope of policy intervention could very much hinge on our under-
standing of how health affects older workers’ ability to supply labour. With pen-
sion and health systems under great pressure, policymakers need to find adequate 
means of making people economically productive for longer. Deteriorating 
health gives rise to early exits from the workforce. We thus must find appropriate 
health intervention mechanisms to improve the working capacity of current and 
future cohorts of workers. These interventions should strive to more efficiently 
avert and treat long-term illnesses.

One limitation of our study is its cross-sectional design. Longitudinal SHARE 
data for Croatia will only become available in the following years, and we need 
such data to trace the effects of changes in health on corresponding changes in 
labour market status. Further research with additional panel waves will allow us 
to address questions of causal inference (and ordering) between health and older 
adults’ labour market behaviour in Croatia.
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