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Abstract

This study analyses sickness absence in selected European countries. We suggested and applied
three sick-leave measures: global sickness absence rate, frequency rate, and absolute crude ab-
sence rate. To calculate the rates, open access data from Eurostat, the OECD, and the WHO
were used. On the one hand, assessing sickness absence is a challenge in spite of accessi-
ble numbers of people and days of absence in public and employer registers. Simultaneous-
ly, a detailed understanding of sickness benefits and sick-pay schemes is needed to elucidate
cross-country differences in sick-leave rates. The long-term dynamic trajectory (1970-2020)
and regional differentiation effects on absenteeism among countries were considered. Using
correlation coefficients and one-way analysis of variance, a robustness check was performed,
and the limitations of the proposed approach to measuring absenteeism were presented.
The results evidence that the aforementioned indices present a unique and valid approximation
to evaluate and monitor the state of sick absence and inequality in national policies.
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Introduction

Sickness absence entails a work disability that arises from one’s own illness or in-
jury (Mekonnen, Lamessa, and Wami 2018). It is high on government agendas, as
sickness benefit systems have been reformed in almost all European countries over
the past 20 years. However, benefit schemes vary considerably between countries, both
in terms of measurable elements (such as the level of remuneration) and non-meas-
urable features that concern the actual implementation of the schemes (Whitaker
2001, pp. 420-410). Assessing sickness absence is a challenge in spite of the accessible
numbers of people and days of absence in public and employer registers (Sumanen
et al. 2017). Despite this, there is an increasing understanding of sickness absence as
a process, which contributes to a growing awareness that it is closely linked to over-
all economic development and can therefore be used to predict other outcomes.

A detailed understanding of sickness benefits and sick-pay schemes is needed to elu-
cidate cross-country differences in sick-leave rates (Ose et al. 2022, pp. 619-631).
Thus, cross-national comparative and collaborative research on sickness absence
systems and statistics in Europe is desirable, not only to advance knowledge about
return-to-work policies and practices, but also to improve them (Gimeno et al. 2014,
pp. 663-666). Sickness absence has been analysed from a number of angles. It cov-
ers several different issues: the indirect cost of illness and injury, lost productivity,
and the rate of social disengagement (Hill et al. 2008, pp. 840-851).

Scoppa and Vuri (2014) studied sickness absence in Italy. They modelled absentee-
ism by defining it as the fraction of weeks of sickness absences (over the total num-
ber of weeks worked) of individual i in period ¢ (Scoppa and Vuri 2014). They found
that unemployment can play a role as a means of disciplining employees because
a higher sick-related working absence was related to a higher risk of becoming un-
employed. Chimed-Ochir et al. (2019) analysed absenteeism and presenteeism in Ja-
pan through worktime lost rates and average working days lost per employee per
annum (Chimed-Ochir et al. 2019, pp. 682-688). The worktime lost rate was calcu-
lated as the number of workdays lost to sickness absence/presence per year divided
by the total number of available workdays and expressed as a percentage. Meanwhile,
the average working days lost per employee per annum was calculated as the total
number of days with sickness absence/presence divided by the total number of em-
ployees. The results revealed that the sick leave rate among Japanese workers is quite
lower compared to other countries. However, the authors did not find any statisti-
cally significant difference between the work type and presence rates.

Fischer et al. (2020) estimated the potential reduction in future sickness absence in Germa-
ny by absence rate (SAR). They suggest that the psychosocial characteristics of work may ex-
plain a significant portion of future sickness absence rates at the workgroup level. The Insti-
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tute for Employment Studies uses the crude absence rate (ACR) for measuring the sickness
absence (IES 2022). The report points out the advantages of this measure, citing the simplic-
ity of the calculation and its ability to calculate both the percentage of absences by employee
group and the sickness absence costs themselves, which are so important from a company’s
management perspective. Both the frequency absence rate (FQR) and ACR were used by Lar,
Ogbeyi, and Wudiri (2019, pp. 67-74), who examined absenteeism among hospital staff. They
confirmed a statistically significant relationship between low wages and absenteeism.

Measures of sickness absence are valuable indicators of employee health and their abil-
ity to perform their jobs (Prasad and Puttaswamy 2017). Therefore, they are also an im-
portant public health issue in several respects. Lusinyan and Bonato (2004) report
on the loss of labour supply (i.e., lost output) and spending pressures resulting from
sickness absence. They also provide evidence on employees’ health status, job satisfac-
tion and integration in the workplace (Lusinyan and Bonato 2004, pp. 475-538). An-
other recent study revealed that sickness absence is a risk marker for all-cause mortality
(Ropponen et al. 2021). Sickness absences and withdrawals from the labour market also
represent a burden on public finances and business costs, a waste of human resources
and a burden on those affected.

There is no internationally agreed definition of sickness absence or a specific data
source for international comparisons of sickness absence. There are divergent
definitions of absence, different inclusion and exclusion criteria, and differences
in the populations being compared and in the accuracy of the data collected on sick-
ness absence. Therefore, policymakers and politicians must be careful when inter-
preting absence data available at national and international levels. For example,
social insurance in Poland is universal and compulsory, and therefore covers all em-
ployees. Insurance contributions are set in proportion to the salary of the insured.
The principle of proportionality is also reflected in the amount of benefits paid out
(Garbiec 2019, pp. 7-14). Contributions are charged to employees and employers. So-
cial insurance in Poland includes pension insurance, disability insurance, sickness
insurance (insurance in case of illness and maternity), and accident insurance (in-
surance against accidents at work and occupational diseases) (The Ministry of Fa-
miliy, Labour and Social Policy 1998).

By contrast, in the UK, the hours lost due to maternity leave are often not recorded as
sickness absence. The contracted hours for those on maternity leave are often still includ-
ed in the denominator, which could have a significant effect when calculating the rate
in working populations with a high female population (Bevan and Hayday 2001). With-
in the European Union (EU), some countries exclude groups such as all public sector or
self-employed workers from the national figures. Others include those on permanent dis-
ability benefits or maternity leave in the sickness absence figures, and one cannot separate
absence due to illness from other reasons for absence (Whitaker 2001, pp. 420-410).
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In this study, we analyse and explain the results of sickness absence in selected Euro-
pean countries by applying three sick-leave measures. We contribute to the very lim-
ited empirical literature in several ways. First of all, there is no unique data source
to be used for international comparisons. Data availability differs across countries
and programmes, and some types of information may be more difficult to obtain
than others. Therefore, we ensure consistency and comparability across countries by
keeping data collection efforts at a reasonable level. We use free and open access data
from Eurostat, the OECD’s Social Benefit Recipients Database, the WHO European
Data Warehouse, and national administrative sources responsible for compensating
absence from work due to illness. Thus, this analysis provides a degree of flexibility
to take into account the data situation in each country.

To get the fullest possible picture of European sickness absence, the perspective was
extended to Norway and the UK, and we considered the long-term dynamic trajecto-
ry of absenteeism in Europe (1970-2020). Using correlation coefficients and one-way
analysis of variance, some limitations, a robustness check, and national implications
of the proposed approach to measuring absenteeism were performed. The end of 2019
and the beginning of 2020 were marked by the outbreak of the COVID-19 pandem-
ic, which led almost all governments around the globe to take restrictive measures; so-
cial distancing had a pivotal role. In this study, we provide findings that the pandemic
might have increased rates of health-related workplace absenteeism during this period.
The implications of this study also indicate an important contribution to the theory of in-
vestigating the economic impact of employee sickness absence. The measures proposed
in the article are universally applicable. They can be used not only to look for causes
of sickness absenteeism but also for differences in the pattern of absenteeism by gender,
age, or disease. Importantly, they can also be used to calculate the indirect costs of lost
productivity. A strength of the proposed measures is that they can be employed to study
regional similarities and differences in patterns of absenteeism and its costs in differ-
ent countries. Indirectly, this also identifies worker presenteeism. The presented meas-
urements may also provide an important source of information about employee health
and the consequences of illness in epidemiological studies.

The structure of the article is as follows. Section 2 presents the data set across time
and countries and characterises the methods of analysis. Section 3 contains the re-
sults of international comparisons of sickness absence patterns, economic implications,
and robustness check analysis. In Section 4, we present results that show the develop-
ment of our proposed measures of sick-related absenteeism in 25 European countries.
In section 5, we conclude the article by characterising the usefulness of our proposed
measures in international comparisons. In addition, we also point out the study’s limi-
tations and suggest directions for further research.
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Data and methodology

Data

As the work sickness absence measure has been defined in various ways, this section
presents three indicators of sick-related absences based on openly available data from
European Health for All database, from World Health Organization (2022), the Eu-
ropean Labour Force Survey for European countries and national surveys for other
countries, Eurostat (2022), National Central Banks (Working Group on General Eco-
nomic Statistics), the European Commission (Havik et al. 2014; European Commission
2022), Health Statistics from Organisation for Economic Co-operation and Development
(OECD 2022), and national administrative sources responsible for compensating absence
from work due to illness (e.g., social security, public or private insurance agencies).

To calculate the global sickness absence rate, SAR (1) for working populations, we used
the European Labour Force Survey for European countries and Eurostat’s database
for national surveys for other countries (Eurostat 2021):

SAR — absences from work due to own illness or disability 100%

1
employed aged 20— 64 W

This SAR (1) includes the seasonally adjusted number of employed people who were
absent from work due to their own illness or disability and the number of employed
people aged 20-64. It excludes maternity leave. The SAR index refers to the share
of the population indicating “sickness and disability” as the main reason for their in-
activity. This annual rate can be calculated among the majority of European countries,
i.e. Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, Esto-
nia, Finland, France, Germany, Greece, Ireland, Latvia, Lithuania, Luxembourg, Malta,
the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Sweden, the United
Kingdom, Liechtenstein, Norway, Switzerland and Turkey, three EFTA countries (Ice-
land, Norway and Switzerland), one candidate country (Serbia) and the South-eastern
Europe Health Network members of Montenegro and North Macedonia. The available
period for this measure is 2006-2020.

The frequency rate (FQR) refers to the average number of compensated absent workdays
(number of days covered and compensated by social insurance) per employed person
lost due to sickness or injury per year:

FOR — Average number of working days lost due to own illness

2
employed aged 20 — 64 @
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Maternity leave is not included. The Labour Force Survey (LFS) defines an employee as an in-
dividual who works for a public or private employer and who, in return, receives compensation
in the form of wages, salaries, fees, gratuities, payment by results, or payment in kind. Profession-
al military staff are included here (Eurostat 2022). The values of this measure could be extract-
ed from the openly available European Health for All database for 53 countries (World Health
Organization 2022): Albania, Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia
and Herzegovina, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, Estonia, Finland,
France, Georgia, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Kazakhstan, Kyr-
gyzstan, Latvia, Lithuania, Luxembourg, Malta, Monaco, Montenegro, the Netherlands, North
Macedonia, Norway, Poland, Portugal, the Republic of Moldova, Romania, the Russian Feder-
ation, San Marino, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tajikistan, Turkey,
Turkmenistan, Ukraine, the United Kingdom, and Uzbekistan. These countries are also divid-
ed into the following groups: WHO European Region, Members of the EU, Members of the EU
before May 2004 (EU15), Members of the EU after May 2004 (EU13), the Commonwealth of In-
dependent States, Central Asian Republics Information Network members (CARINFONET),
South-eastern Europe Health Network members (SEEHN), Nordic countries, and small coun-
tries. We conducted the preliminary analysis for the period 1970-2020.

The third indicator (ACR) is the absolute crude absence rate (Ropponen et al. 2021; IES
2022). It is usually calculated as the time lost due to, or ascribed to, sickness absence
as a percentage of contracted working time in a defined period. To calculate the total
national number of available workdays, the number of employees was multiplied by
the number of rostered workdays per year for each country (3):

number of workdays

lost to sickness absence
number of available workdays

ACR = 100 (3)

*employed aged 20 — 64

We obtain the total number of available rostered workdays per year for each of the 28 Eu-
ropean countries (Austria, Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, Es-
tonia, Finland, France, Greece, Hungary, Iceland, Italy, Latvia, Lithuania, Luxembourg,
Malta, the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
the United Kingdom) from National Central Banks (the Working Group on General Eco-
nomic Statistics) as a monthly number of working days (Monday to Friday), excluding pub-
lic holidays (European Commission 2022). The number of compensated workdays (num-
ber of days covered and compensated by social insurance) lost per employed person due
to sickness or injury per year and the number of employees was extracted from European
Health for All database (HFA-DB, WHO). To calculate the ACR (3), we provided the data
on the number of employed people aged 20-64 from European LFS (Eurostat 2021).
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Methods of checking robustness

The collected data were checked and analysed by SPSS v. 20 and ArcGIS v. 10.6. Descrip-
tive analyses, e.g., the mean, coeflicient of variation, annual growth rate, and data vis-
ualisation, were calculated to provide the most complete picture of European sickness
absence. To find, analyse, and compare trends in the data, we applied average annual
least-squares growth rate (4), (5). It is estimated by fitting a linear regression trend line
to the logarithmic annual values of the variable in the relevant period. The regression
equation is of the form:

Inxt =a+ bt, (4)

which is equivalent to the logarithmic transformation of the compound growth
equation:

xt:x0(1+r)t. (5)

In this equation, x is the variable, ¢ is time, and a = In x0 and b = In (1 + r) are the pa-
rameters to be estimated. If b* is the least-squares estimate of b, the average annual
growth rate, r, is obtained as -1 and is multiplied by 100 for expression as a percentage.
The calculated growth rate is an average rate that is representative of the available ob-
servations over the entire period. This approximation is appropriate for large percent-
age time changes. This approximation is appropriate for large percentage time changes
(World Bank 2022).

To consider the uncertainty and sensitivity inherent in the suggested measures of sick-re-
lated absences from work (1)-(3), we performed a robustness check using Spearman’s
rank correlation (6), (7) and one-way analysis of variance (8). We tested the similarity
(and the association) of measurements. We also examined the explanatory power of in-
dices by linking these sickness absence rates with the unemployment rate, labour costs,
labour productivity, and mortality.

Our data are not normally distributed; thus, we applied the non-parametric Spearman
correlation (6). As our data include outliers, it necessitates the use of Spearman’s corre-
lation coefficient (Gauthier 2001, pp. 359-362):

65 d
_ i=1

’ _n(nz—l)'

(6)
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To test the significance of correlations, we employed the t-distribution formula
to compute the appropriate #-value methods in this paper (Bishara and Hittner 2012,
pp. 399-417):

n:injan—z, (7)
—/

where: t — t-value required for the test of significance of the correlation coefficient,
and r — the computed correlation coefficient being tested for significance. The null hy-
pothesis is that there is no significant relationship between variables (i.e., rs = 0). This
is a two-tailed statistical test of significance, which is used when the null hypothesis is
non-directional (Kpolovie 2011).

Finally, by applying the Kruskal-Wallis (H) technique (8), we tested the significance
of the difference between year-wise and cross-country mean sickness absence rates
for the respective period and country. The H test is a non-parametric test, which means
that it does not assume the data come from a distribution that can be completely de-
scribed by two parameters, mean and standard deviation (the way a normal distribution
can) (McDonald, Verrelli, and Geyer 1996, pp. 1114-1118). The formula for the Kruskal-
Wallis (H) test is:

12 &R
H=—"=""5""_3(n+l
n(n—l—l);ni (n+1), (8)

where: Ri — the different ranks for each of the different groups, n — the number of ob-
servations in all samples.

The Kruskal-Wallis statistic is approximately a chi-square distribution, with k - 1 de-
grees of freedom, where ni should be greater than 5 (Hecke 2012, pp. 241-247). The un-
certainty and sensitivity analysis helped gauge the robustness of the indicators and im-
prove the transparency of sickness absenteeism rates (OECD 2008).

Results

Data analysis

To provide the most comparable picture of European sickness absenteeism, the cross-coun-
try perspective was limited to 25 European countries: Austria (AT), Belgium (BE), Bul-
garia (BG), Croatia (HR), the Czech Republic (CZ), Denmark (DK), Estonia (EE), Finland
(FI), France (FR), Germany (DE), Greece (GR), Hungary (HU), Italy (IT), Latvia (LV),
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Lithuania (LT), Luxembourg (LU), the Netherlands (NL), Poland (PL), Portugal (PT), Ro-
mania (RO), Slovakia (SK), Slovenia (SI), Spain (ES), Sweden (SE), the United Kingdom
(UK), and Norway (NO). Moreover, because the data set was not a complete panel due
to the gaps in some variables during the analysed period, we conducted the preliminary
data analysis in various time spans, i.e., 2006-2020 for SAR, 1970/1995-2020 for FQR,
and 1995-2020 for ACR. To overcome the panel-unbalanced problem, the main com-
parative study and robustness check were conducted for the 2006-2020 period. Table 1
displays the summary statistics of the sickness absence, frequency, and absolute crude
absence rate.

Table 1. Statistics of SAR, FQR, and ACR (averaged over the years)

Measure Mean Std. Dev. Min Max Median CVin %
Time span 1970/1995-2020
SAR 1.8 0.9 0.07 4.1 1.8 514
FQR 121 4.8 1.7 26 11.6 40.0
ACR 4.5 1.6 0.7 9.9 4.3 35.7
Time span 2006-2020
SAR 1.8 0.9 0.07 41 1.8 514
FQR 10.8 3.6 1.7 21.2 10.8 33.7
ACR 4.3 1.5 0.7 8.5 4.2 34.2

Note: n = 25, data for 1970-2020 are only available for AT, BE, CZ, DE, FR, GR, HU, IT, LU, NL, NO, PT,

and SE. CV - coefficient of variation; Std. Dev. - Standard deviation. For SAR, the data were only available

for 2006-2020. We used non-parametric statistics because the test of normality carried out (the Shapiro-Wilk
test) rejected the null hypothesis of normality at the significance level of 0.05. The results are available from
the author on request.

Source: own elaboration.

The average rate of absence due to own illness or disability (SAR) corresponded
to 1.8% of employed people in the 2006-2020 period. The statistics show that SAR val-
ues vary considerably across the countries (CV = 51.4%). Norway had the highest share
of employed people who were absent from work due to their own illness or disability
(4.1% in 2009). Romania and Greece, on the other hand, had the lowest SAR in this time-
frame (0.07%). Between 1970 and 2020, and between 2006 and 2020, the average num-
ber of workdays lost per employee due to sick leave and sickness presence was calculated
to be 12.1 and 10.8 days, respectively. The FQR values vary widely across the countries
(CV = 40%), from 1.7 in Greece to 26 in Sweden (and in the period 2006-2020, from
1.7 in Greece to 21.2 in the Czech Republic, respectively). The countries lost an average
of 4.5% and 4.3% of their workers’ total working days due to illness or disability during
the 1970-2020 and 2006-2020 periods, respectively. In general, the ACR values revealed
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strong cross-country variation, from 0.7% in Greece to 9.9% in the Czech Republic be-
tween 1970 to 2020, and from 0.7% in Greece to 8.5% in the Czech Republic between
2006 and 2020 (CV = 35%).

As shown in Figure 1, sickness-related absenteeism in Europe peaked in the period
2006-2020. Germany, Latvia, Portugal, and Slovakia saw the largest SAR increases, by
more than 100 percentage points (pp.). For example, in Germany, the SAR increased
by 125 pp., in Latvia by 112 pp., in Portugal by 147 pp., and in Slovakia by 142 pp.
A decrease in SAR was recorded only in nine countries (Denmark, Finland, Italy, Lith-
uania, the Netherlands, Romania, Sweden, and the United Kingdom). On the oth-
er hand, the highest decline was observed in Romania — more than 30 pp. The share
of employed people who were absent from work due to their own illness or disability
in 2006 was highest in Norway, Finland, Sweden, Slovenia, and Spain (ranging from
2.6% in Finland to 3.6 in Norway).

The Netherlands (81.7%), Sweden (80.7%) and the Czech Republic (80.0%) had the high-
est employment rates in the EU, with more than 8 out of 10 people aged 20 to 64 in em-
ployment in 2021. Norway (3.9%), Spain (3.7%), Slovenia (3.2%), France (3.4%), Belgium
(3.4%), and Germany (3.0%) had the highest SAR rates in 2020. In 2006, Norway (17.2)
and the Czech Republic (21.2) had the largest average number of workdays lost per em-
ployee due to sick leave and sickness presence (FQR). By contrast, FQR was the low-
est in Greece (3.4) and the United Kingdom (5.5). In 2020, the FQR was the highest
in the Czech Republic (21), Denmark (19.5), Spain (17.4), Slovakia (16.9), Norway (16.8),
and Luxemburg (16.2). As shown in Figure 1, in 2020, the average number of work-
days lost due to sickness per employee was the lowest in Greece (3.4) and the UK (3.6).
The largest increases in FQR between 2006 and 2020 were recorded in Lithuania (85%)
and Luxemburg (67%). By contrast, in 2020, seven countries recorded a frequency rate
lower than in 2006. The largest declines compared to 2019 were reported in the UK
(-35%) and Romania (-28%). In 2006, the highest absolute crude absence rate (ACR) was
in the Czech Republic (8.7%) and Norway (6.7%), while in 2020, it was in the Czech Re-
public (8.4%), Germany (7.8%), and Slovakia (6.6%). Between 2006 and 2020, the highest
increases in the proportion of days lost due to illness or disability were recorded in Lith-
uania (80 pp.), Luxemburg (64 pp.), Germany (46 pp.), and Slovakia (41 pp.). The larg-
est declines compared to 2006 were reported in the UK (-35 pp), Romania (-27 pp.),
Sweden (=25 pp.), and Italy (22 pp.).
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a) 2006 b) 2020

Figure 1. SAR, FQR and ACR for European countries in selected years

Source: own elaboration.
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To examine trends in SAR, FQR and ACR assets, we applied an average annual
least-squares growth rate (4), (5). The annual average percentage change in the mean vol-
ume of sickness absence, frequency, and absolute crude absence rates was 1.17 pp., 0.19%
and 0.12 pp., respectively (Figure 2). It implies a yearly increase of 1.17 pp. of the share
of employed people who were absent from work due to their own illness or disabili-
ty, 0.19% of the number of workdays lost per employee due to sick leave and sickness
presence, and 0.12 pp. of the proportion of days lost of workers’ total working days due
to illness or disability in 2020 compared to 2006. The fastest SAR growth rates were
in Portugal (7.6 pp.), Slovakia (5.5 pp.), and Germany (5.4 pp.). However, 11 countries
noted a yearly decrease in the sickness absence rate (from -3.1 pp. in Romania to -0.2
in Slovenia pp.). Similarities in time change patterns can be detected when comparing
the year-on-year growth rate of FQR and ACR. Seven EU Member States registered a de-
crease in the share of employed people who were sick-absent from work and the propor-
tion of lost days due to illness or disability (the UK stood out with the highest decline,
of =2.98 % in FQR and -3.04 pp. in ACR). In contrast, Lithuania and Luxemburg expe-
rienced the largest increases in the yearly growth rate (+4.51 %. and 3.73 pp. in FQR,
+4.30 % and +3.61 pp. in ACR, respectively).

Figure 2. Annual average growth rate during the period analysed

Note: for SAR and ACR time-changes are noted in pp., and for FQR in %.
Source: own elaboration.

From 2019 to 2020, when the COVID-19 pandemic started, most countries registered
an increase in all sickness-related absence rates. As shown in Figure 3, on average,
the highest increase was observed in the sickness absence rate, SAR (21.1 pp.). How-
ever, the European average hides many differences among countries, with the highest
increase in rates observed in Greece (over 100 pp.), Hungary (over 50 pp.), and Lithua-
nia and Italy (over 40 pp.). Indeed, when comparing 2020 with 2019, only six countries
saw a decrease. This was true for Germany, Croatia, and the UK for all measurements,
Sweden and Latvia for FQR and ACR, and Slovenia for ACR.
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Figure 3. Changes in the absent rates (2020 versus 2019)

Note: for SAR and ACR, time changes are noted in pp., and for FQR, in %.
Source: own elaboration.

European economies and trends in sickness absence
- implication analysis

Our data shows that the unemployment rate in most countries was negatively correlated with
sickness absence measurements at the national level: the higher the unemployment, the low-
er the sickness absence. The strongest association was noticed for Denmark, Spain, Croatia,
and Poland (from -0.60 to —0.98). Even though the correlation coefficients in some coun-
tries were somewhat modest, they were statistically significant during the 2006-2020 peri-
od. The measurements of sickness absence were also predictive of deaths for most countries.
The strongest positive correlations were observed in Denmark, France, Poland, and Portugal
(from 0.50 to 0.93). By contrast, in Romania, Finland, Italy, and the UK, the rise in absence
rates decreased the death rate. In general, sickness absenteeism substantially dampens labour
productivity (e.g. in Austria, Spain, and Romania), but for some countries, this association
was the opposite (e.g., Poland, Finland, and Italy). These findings can help to value the bur-
den of illness-related absenteeism. Finally, in many countries, higher sickness absence (re-
gardless of the method of measurement) involves greater costs for society and for the entire
economy (through the loss of working hours and production). The highest correlation values
between sickness absence rates and labour costs (from 0.61 to 0.99) were particularly noted
in Central and Eastern Europe, i.e., in Croatia, the Czech Republic, Estonia, Hungary, Lat-
via, Lithuania, Poland, Slovakia, and Slovenia (Tab. 2).

199



Elzbieta Antczak, Katarzyna M. Miszczyriska

Table 2. Spearman’s rank correlations on the absenteeism-unemployment relationship calculated for each country, 2006-2020

Spearman’s rank correlations

PD RD
FQR ACR SAR

AT -0.07 -0.47* -0.46* -0.69** | -0.64** | -0.65** 0.74*** 0.68** 0.71* 0.69** 0.71* 0.73**
BE -0.46* -0.52** | -0.52** | -0.12 -0.13 -0.12 0.44* 0.52* 0.51* 0.93*** 0.99*** 0.99***
Cz -0.39* -0.44* -0.44* 0.15 0.20 0.21 0.68** 0.39* 0.40* 0.77** 0.87*** 0.88***
DE -0.98*** | -0.96*** | -0.95*** | -0.61** -0.60** | -0.59** 0.91*** 0.93*** 0.92*** 0.85*** 0.77** 0.71*
DK -0.51* -0.78"* | -0.79*** | -0.75*** | -0.34* -0.37* 0.82*** 0.50* 0.49* 0.43* 0.67** 0.58**
EE -0.42* -0.63** | -0.61** 0.35 -0.29 -0.29 -0.20 0.78*** 0.78*** 0.90*** 0.81*** 0.80***
ES -0.93*** | -0.93*** | -0.91*** | -0.83*** | -0.85"** | -0.83*** 0.68** 0.73** 0.20 0.79** 0.84*** 0.80***
FI -0.34 -0.55* -0.79*** 0.76*** 0.59** 0.58** 0.79*** | -0.12 -0.11 -0.13 0.73** 0.73**
FR -0.13 -0.07 -0.04 -0.62** | -0.41* -0.4* 0.91*** 0.87*** 0.87*** 0.76** 0.82*** 0.82***
GR -0.39* -0.54** | -0.53** 0.03 0.49* 0.48* 0.02 -0.3 -0.3 0.22 -0.13 -0.15
HR -0.72*** | -0.86** | -0.85"** 0.16 -0.32 -0.31 0.59** 0.01 -0.01 0.81*** 0.56* 0.54*
HU -0.07 -0.35 -0.36" -0.04 -0.17 -0.19 0.40* 0.48* 0.49* 0.61** 0.76™* 0.78**
IT -0.33 -0.53** | -0.54** 0.44* 0.65** 0.65** | -0.16 -0.32 -0.34 -0.35* -0.35* -0.35*
LT -0.69*** | -0.54** | -0.58** 0.15 0.68** 0.67** 0.49* 0.84*** 0.84*** 0.80*** 0.83*** 0.83***
LU 0.16 0.74*** 0.74*** | -0.17 -0.82*** | -0.82*** 0.14 -0.5* -0.5* -0.06 0.72** 0.72**
Lv -0.12 -0.48* -0.47* 0.73*** 0.21 0.21 0.44* 0.47* 0.47* 0.85*** 0.88*** 0.89***
NL -0.54** | -0.77*** | -0.75*** 0.64** 0.08 0.08 -0.31 0.25 0.26 0.78** 0.83*** 0.81***
NO -0.49 -0.73*** | -0.72*** 0.14 0.50** 0.53** 0.41* 0.74** 0.75** 0.58** 0.25 0.11
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Spearman’s rank correlations

PD RD

FQR ACR SAR
PL -0.60** | -0.89*** | -0.89*** 0.88*** 0.71%** 0.71*** 0.88*** 0.76** 0.73** 0.79** 0.85*** 0.85***
PT -0.23 -0.89*** | -0.89*** | -0.69*** | -0.67*** | -0.68*** 0.85*** 0.77** 0.75** 0.93*** 0.94*** 0.94***
RO 0.50* 0.48* 0.47* -0.71*** | -0.74*** | -0.73*** | -0.53" -0.57* -0.5¢6* -0.37* -0.37* -0.36"
SE -0.32 -0.62** | -0.63** 0.16 -0.26 -0.25 0.36* -0.01 -0.02 0.30 -0.24 -0.30
SK -0.54** 0.06 0.05 -0.45** 0.05 0.04 0.65** 0.44* 0.44* 0.80*** 0.73** 0.74**
Sl -0.92** | -0.31 -0.36" 0.15 -0.01 0.05 0.28 0.74** 0.70* 0.99*** 0.94*** 0.90***
UK 0.59** 0.55** 0.54** | -0.29 -0.2 -0.19 -0.17 -0.15 -0.16 -0.35* -0.06 -0.06

Note: significance levels: a = 0.10%, 0.05**, 0.01***; UE - unemployment rate as a percentage of the population in the labour force, aged 15 to 74 years; PD - nominal

labour productivity per person; DR - death rate, crude (per 1,000 people); LC - hourly labour cost per employee in PPP.
Source: own elaboration. Robustness check of outcomes
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As Table 3 below shows, the results of the Spearman’s rank correlation confirmed for most
countries that the frequency rate and absolute crude absence rates were strongly relat-
ed (the Spearman’s values were close to 1.00 and statistically significant). It suggests
that FQR and ACR are quantitatively similar indicators but could be applied to obtain
diverse and country-case-specific conclucions on sick absences from work at the na-
tional level. The results also showed that the SAR moderated the relationship between
FQR and ACR with noticeable differences between countries. For example, for Germany,
to define the sickness absence rate, all the indices could be used alternatively and sub-
stantively (the Spearman’s values are statistically significant and have an identical trend),
but for Latvia, the results revealed differences.

Table 3. Spearman’s rank correlations calculated for each pair
of sick-related absence rates, 2006-2020

Spearman’s rank correlations

SAR vs. FQR SAR vs. ACR FQR vs. ACR
Austria 0.659*** 0.686*** 0.992***
Belgium 0.525** 0.525** 1.000***
Czech Republic 0.889*** 0.889*** 1.000***
Germany 0.968*** 0.957*** 0.996***
Denmark 0.646*** 0.629** 0.984***
Estonia 0.3986 0.425 0.996***
Spain 0.988*** 0.871*** 0.865***
Finland 0.570** 0.571** 0.990***
France 0.734*** 0.737*** 0.990***
Greece 0.645*** 0.629** 0.996***
Croatia 0.5036 0.496 0.986***
Hungary 0.817*** 0.818*** 0.996***
Italy 0.850*** 0.846*** 0.996***
Lithuania 0.693*** 0.704*** 0.996***
Luxembourg 0.3148 0.311 0.998***
Latvia 0.532** 0.500 0.993***
Netherlands 0.658*** 0.565** 0.908***
Norway 0.744*** 0.731*** 0.999***
Poland 0.700*** 0.711*** 0.996***
Portugal 0.4781 0.484 0.998***
Romania 0.928*** 0.944*** 0.992***
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Spearman’s rank correlations

SAR vs. FQR SAR vs. ACR FQR vs. ACR
Sweden 0.770*** 0.761*** 0.999***
Slovakia 0.2970 0.289 0.998***
Slovenia 0.2144 0.189 0.963***
United Kingdom 0.981*** 0.981*** 0.995***

Source: own elaboration.

The results of the Kruskal-Wallis test confirmed significant differences in sick-related
absences indices among countries during the period analysed (Tab. 4). The mean ranks
of the Kruskal-Wallis and Dunn’s multiple comparisons show that Norway was the big-
gest discriminator of differences among sick-leave absence measurements, followed by
Greece and the Czech Republic, whereas Slovakia and Slovenia were the weakest dis-
criminators.

Table 4. Results of the Kruskal-Wallis test on the difference
of sick-related absence index among countries

Kruskal-Wallis on countries differences

Measure SAR FQR ACR
Chi-square 323.5%** 312.9*** 316.2***

Note: the results of mean ranks of the Kruskal-Wallis test and pairwise comparison of Dunn’s post hoc tests are
available upon request.
Source: own elaboration.

Discussion

As there is no single data source to be used for international comparisons, data availabil-
ity differs across countries, and some types of information may be more difficult to ob-
tain than others. The vast majority of European countries have statutory paid sick-leave
systems, although there are differences in the legitimation of work incapacity, level of sick
pay, and criteria for transferring people to invalidity insurance. The validity of diagno-
ses recorded in medical certificates is a kind of data; however, validity and reliability
vary between registers and certificates. These complexities are often overlooked. There-
fore, we have limited our study to 25 European countries and the available compara-
tive time span. In spite of the quite close link among the suggested measurements, they
vary across countries and therefore provide a substantially different and broader pic-
ture of a health problem in Europe. The SAR index, calculated by the Eurostat, is a basic
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measure of health status for working populations with the whole population of those
who are sickness insured.

SAR is based on records from health insurance or company registers. While they pro-
vide the main source of information for each country, they are affected by different
national practices in the recording of such absences. Moreover, SAR may be relatively
stable over time, even though the number of absent staff may be increasing and the du-
ration of absences falling, and vice versa. However, a robust set of indicators has been
developed at the European level to track progress in compensated sickness absence
(Eurostat 2021). Therefore, The results are comparable between countries since EU LSF
is based on the same target populations and uses the same definitions in all countries
(Weik 2000).

If data are unavailable for a country, the corresponding aggregates are calculated with
estimates (Current Population Survey 2021). There is a limitation in our approach when
it comes to measuring absenteeism using the SAR indicator. Sickness absence is record-
ed for administrative and economic reasons, and as such, the data are often valid, at least
in terms of numbers. However, the validity of diagnoses recorded in medical certificates is
a different type of data, and the validity and reliability can vary between registers and cer-
tificates. Even within the same country, sickness absence can be defined differently by
different organisations. In some places, a month’s sickness absence is recorded as four
calendar weeks (28 days), while in others, it is four working weeks (20 days) (Whitak-
er 2001, pp. 420-410). Moreover, the insurance schemes vary widely between countries,
both in terms of measurable entities (such as the compensation level) and unmeasurable
traits concerning the actual implementation of the programs (Palme and Persson 2020,
pp- 85-108).

Additionally, sickness absence can be self-reported. As such, it shares pros and cons
with other self-reported information, particularly regarding recall bias (OECD 2007).
The other two indices suggested in this study could be a good alternative to SAR. Thus,
the FQR and ACR indicators answer a basic question about the proportion of lost work-
ing time. These measurements can be used for costing purposes. The difference between
the absence rate (SAR), the absence frequency rate (FQR), and the absence crude rates
(ACR) is that the absence rate indicates severity, while the absence frequency and crude
rate are about the absence pattern (Scheil-Adlung, Sandner 2010). In our data, we also
found a very close relationship between FQR and ACR. Both are relevant measures
and can be used to assess the burden of illness in a region or society (Hensing 2010).
The frequency rate shows the average number of absence days per insured person, where-
as the annual crude rate refers to the number of workdays lost to sickness absence per
year divided by the total number of available workdays multiplied by the number of ros-
tered workdays per year. Confirming Johns and Al Hajj’s (2016, pp. 456-479) statement,
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we also concluded that the idea that time lost and frequency reflect different degrees
of voluntariness is an unsupported urban research legend.

Moreover, the outcomes of the implication analysis showed that FQR and ACR are high-
ly (more than SAR) and statistically significantly negatively correlated with the unem-
ployment rate (especially for Denmark, Spain, Croatia, Poland, and the Netherlands).
The literature on the subject stresses that unemployment has been found to have a neg-
ative impact on workers’ decisions to take sick leave (Blomgren, Laaksonen, and Per-
honiemi 2021; Reuter, Dragano, and Wahrendorf 2021, pp. 574-580). Therefore, these
measurements may report employee burnout and lost productivity (Knies et al. 2013).
This is in line with recent results from Poland, where it is possible to confirm the impact
of cyclical unemployment on absenteeism behaviour and determine several premises
that may indirectly prove the impact of seasonal unemployment (Kusidet and Striker
2016, pp. 6-10; Jurek, 2021 pp. 197-219).

It is appropriate to analyse the situation in which employees are more likely to choose
presenteeism over sickness absence, which is associated with high regional unemploy-
ment and, consequently, a much-reduced prospect of finding another job (Caverley, Cun-
ningham, and MacGregor 2007; Janssens et al. 2013, pp. 132-141; Nowak et al. 2022).
What is more, for some countries, the indices were positively correlated with the un-
employment rate, but simultaneously, they decreased labour productivity. These results
support the novel way of assessing and controlling presenteeism in Romania, Luxem-
burg and the UK (Cicei, Mohorea, and Teodoru 2013, pp. 325-329; Collins, Cartwright,
and Cowlishaw 2018, pp. 68-83). Furthermore, the outcomes of the analysis revealed that
for most countries, the sickness absence measurements were strong predictors of death
(Ropponen et al. 2021). However, the associations between sickness absences and mor-
tality were stronger for the SAR measure, and in some cases, they became non-signifi-
cant after adjusting for FQR and ACR sickness absence rates.

These findings correspond with Finnish, Swedish and Danish conclusions, which suggest
that measures of sickness absence, such as long-term absence and sick days (FQR or ACR),
are strong predictors of the cause of mortality, but only due to cardiovascular disease,
cancer, alcohol-related causes, and suicide (Qin et al. 2000, pp. 546-550; Vahtera, Pentti,
and Kivimaki 2004, pp. 321-326; Billingsley 2020). Finally, the results indicated that sick-
ness absenteeism directly affects labour costs (Csillag 2019, pp. 195-225; Garbiec 2019,
pp. 7-14). It was particularly noticed in post-communist countries, where in the ear-
ly 2000s, policymakers decided to change the sickness insurance system and decrease
benefits to zero for the first three days of absence (Barmby, Ercolani, and Treble 2002,
pp- 315-331; De Paola, Scoppa, and Pupo 2014, pp. 337-360). The opposite correlations
were detected for Sweden, Norway, and the UK, as confirmed in the literature on the sub-
ject. For example, the higher level of absenteeism in Norway compared to Britain relates
to the threshold for statutory sick pay in the Norwegian public sick pay legislation. More-
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over, in those countries, private sick pay, as well as other benefits provided by employers,
are chosen by employers in a way that maximises profits, having accounted for different
dimensions of labour costs (Bryson and Dale-Olsen 2019, pp. 227-252).

The main limitation of FQR and ACR is that the time lost may consist of a small num-
ber of people absent for long periods or a large number absent for short periods, while
“length of sickness- work lost” is a measurement relevant for use in studies of return
to work (Hensing 2010). However, there are several advantages of these measurements
of sick-related absences from work. They appear to be the most appropriate for meas-
uring absenteeism from a macro perspective. They are calculated from free open data
sources, and no additional rules, definitions, or modifications to existing data are need-
ed to calculate these indices.

We conclude that the use of the surveyed measures could also identify and describe
the changes made to the health workforce and medical system of each country as a re-
sult of the COVID-19 pandemic. This is consistent with the International Labour Or-
ganisation’s (ILO) view that the COVID-19 crisis revealed important gaps in social pro-
tection entitlements in the event of illness (Ose et al. 2022).

Conclusions

The results of this analysis revealed that, despite the obvious quantitative nature of sickness
absence, measured as an occurrence or as a period, assessing sickness absence is a chal-
lenge with little standardisation at the national level. Comparing sick-leave rates is a com-
plex task that requires a clear understanding of the interplay between statutory, corporate
and private forms of income protection during sickness absence. Because of the multiplicity
of approaches to defining sickness absence, it is necessary to provide unambiguous defini-
tions. This article presents three indicators of sick-related absences based on openly avail-
able data: the global sickness absence rate, the frequency rate, and the absolute crude ab-
sence rate.

Different measures are, of course, needed for different types of studies and different
aims. However, the indices presented in this article may constitute new health manage-
ment paradigms in European countries, and they can be used to show whether patterns
of absence are stable or not. Such a comparison has not been done before, but it should
be relevant when considering that absenteeism among employees represents a significant
financial burden. In recent decades, monitoring sickness absence has become a priority
in many management programs, and absenteeism data are increasingly used as an inte-
grated measure of health status in the employee population. Crucially, the findings also
help to value the burden of illness-related absenteeism.
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They are also relevant in sickness absence research and health-related studies, and as
such, they constitute the basis for epidemiological monitoring and studies of occurrence
and causes of absenteeism. For instance, SAR is considered a global measure of health
status, a marker of psychosocial and physical functioning for working populations. It is
possible to develop and adapt that index to the micro-level, i.e., the individual enterprise.
Therefore, it would be worthwhile for future research to focus on assessing the adequacy
of using individual measures from a micro perspective. From the perspective of the ob-
jective pursued in this study, it would be worth extending the study to a less policy-ho-
mogeneous group of countries. Modelling carried out in this way would reveal a more
accurate nature of sickness absence. Future research should also analyse the relation-
ship between presenteeism and sickness absence. More generally, this is when individu-
als substitute sickness absence for presenteeism when absence is an unavailable choice,
such as when there is job insecurity or financial insecurity, which is more pronounced
when regional unemployment is high.

Regarding the study’s limitations, the availability and quality of the data collected
were major concerns. However, the results show that the aforementioned indices pres-
ent a unique and valid approximation to evaluate and monitor the state of sick absence
and inequality in European countries and to better set national policy priorities.
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Pomiar i ocena absencji chorobowej pracujacych:
badanie przekrojowe w krajach Europy

W artykule dokonano obszernej analizy absencji chorobowej pracownikéw w krajach Euro-
py. W tym celu skonstruowano i przetestowano trzy miary absenteizmu: globalny wskaznik
absencji, wskaznik czestosci absencji i surowy absolutny wskaznik absencji. Do obliczenia
wskaznikéw wykorzystano dane pochodzace z baz majgcych otwarty dostep, m.in. Eurostatu,
OECD, WHO. W artykule uwzgledniono dtugookresowg trajektorie (1970-2020) oraz wptyw
zrdznicowania regionalnego na absencje chorobowa pracujacych. Wykorzystujac wspétczyn-
niki korelacji i analize wariancji, przetestowano odporno$¢ miar oraz przedstawiono ogra-
niczenia proponowanego podejscia. Wyniki dowodza, ze proponowane wskazniki stanowiag
unikalne narzedzie stuzace ocenie i monitorowaniu stanu absencji chorobowej w krajach
europejskich. Co wiecej, miary dajg pewng elastycznos¢ i mozliwos¢ ich stosowania w kon-
tekscie poréwnywalnosci i dostepnosci danych statycznych. Wybér indeksu powinien by¢
jednak determinowany celem badan nad absencjg chorobows, ze wzgledu na zréznicowany
potencjat interpretacyjny i aplikacyjny miernikéw.

Stowa kluczowe: absencja chorobowa pracownikéw, absenteizm, globalne miary absencji,
miedzynawowe poréwnania, zréznicowanie regionalne, kraje Europy
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