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Abstract
Objectives: The aim of this study was to estimate indirect costs associated with losses in productivity due to sickness absence 
among registered workers in Poland. Material and Methods: Data on sick leave durations in 2013 was obtained from the So-
cial Insurance Institution (SII) (Zakład Ubezpieczeń Społecznych – ZUS). Based on the number of assumptions, this data was 
used for calculating absence durations. The costs of lost productivity were estimated on the basis of the measure of gross value 
added. Results: Estimated losses in productivity due to absenteeism in 2013 together accounted for 4.33% of gross domes-
tic product (GDP) (17.09 billion euro). In the female population, the total value of losses amounted to 9.66 billion euro, but 
excluding the costs of pregnancy, childbirth, and puerperium (2.96 billion euro), it was 6.7 billion euro. In the male popula-
tion, the loss amounted to 7.43 billion euro. The highest overall costs of sickness absence based on age were found in the age 
group of 30–39 years (5.14 billion euro, including pregnancy, childbirth, and puerperium – 1.474 billion euro; respiratory di- 
seases – 0.632 billion euro, injuries and poisonings – 0.62 billion euro). In the group of people aged > 40 years, the highest cost 
was generated by bone-muscular diseases (1.553 billion euro) and injuries and poisoning (1.251 billion euro). Higher losses 
in the productivity of women in addition to pregnancy, childbirth, and puerperium were due to mental and behavioral disor-
ders (0.71 billion euro), diseases of the genitourinary system (0.38 billion euro), and neoplasms (0.35 billion euro). At the same 
time, in men, compared to women, we observed higher losses due to injuries and poisoning (1.65 billion euro), and diseases of 
musculoskeletal (1.26 bil lion euro), nervous (0.79 billion euro), circulatory (0.65 billion euro), and digestive (0.41 billion euro) 
systems. Conclusions: Improvement and further development of effective strategies for prevention of complications of pregnancy 
and chronic diseases in the workplace are necessary. Policies aimed at reduction of sickness absence could potentially increase 
prosperity and the socioeconomic situation in Poland. Int J Occup Med Environ Health 2017;30(6):917 – 932
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affects 24% of the workforce. In addition, exposure to 
the physical factors (e.g., chemicals – 21%, smoke, fumes, 
powder, or dust – 20%, noise – 35% and vibration – 27%) 
in the working environment adversely affects physical con-
dition of workers. Such a situation, as of May 2004, has 
been found to be more common in Poland than in other 
European Union countries [10]. Working hours, job inse-
curity and poorer conditions of working environment in 
Poland may lead to long-term health effects.
Poorer health status of the workforce and the related sick-
ness absences generate high socioeconomic costs. The bur-
den of disease in the working population may be reflected 
in terms of direct costs and indirect costs. Direct costs are 
associated with medical care, treatment of the diseases 
and their complications, as well as related non-medical 
activities (e.g., transport, administration and research). 
Indirect costs, on the other hand, are expressed as loss of 
productivity by a patient or a caregiver of the sick [11]. In 
the case of chronic diseases, indirect costs exceed direct 
costs, regardless of the methodology used for estimating 
these costs [12–14].
One of the methods for estimating indirect costs is 
the human capital approach (HCA), evaluating the loss 
of production from the perspective of society [15]. Indi-
rect cost determined on the basis of HCA includes loss of 
production due to decreased productivity despite work-
ers being present at work (presenteeism) and sickness 
absence of the workers (absenteeism) [11]. Indirect costs 
have become an integral part of the economic analysis of 
incapacity to work, which is a subject of continuous dis-
cussions. Existing methods used for measuring the cost of 
lost productivity differ [16–18]. The problem in estimat-
ing the costs of productivity is presenteeism and perfor-
mance assessment of knowledge-based occupations [19]. 
Standardized methods to compare indirect costs of ill-
ness are lacking and, therefore, ongoing research focuses 
on finding an ideal tool for comparing indirect costs of 
illness [20,21].

INTRODUCTION
Sickness absence is an important economic problem and 
is usually considered as a measure of a society’s health 
determining occurrence of longstanding physical illness, 
disability, and mortality [1,2]. Sick leave refers to the to-
tal exclusion of workers from the labor process and is 
associated with loss of productivity. Under Polish law, 
the basis of an employee absenteeism is being exempt 
due to a worker’s own sickness, illness of a child up 
to 14 years of age, or caring for a sick family member, if 
he/she remains in the same household with the insured 
during the period of care. Paid sick leave in the case of 
incapacity to work due to illness may last up to 182 days, 
and during pregnancy or in the course of tuberculosis 
to 270 days [3].
Absence from work due to illness is a complex phenom-
enon, which in a high percentage of cases is determined 
by the type of work and working conditions. Psychosocial 
environment of work plays one of the most important 
roles in the overall structure of the reasons for absence 
from work. Level of stress, style of management, quantita-
tive and qualitative requirements of an employer, family 
responsibilities as well as time pressure have an impact 
on the well-being of an employee and his or her attitude 
towards professional duties. Health of a working popula-
tion is also determined by factors such as lifestyle, envi-
ronment, housing or the quality and availability of health 
care [4–7].
The data published by the European Foundation for 
the Improvement of Living and Working Conditions 
(Eurofound) emphasizes that Poland is among the coun-
tries with the highest average number of days of sickness 
absence in Europe [8]. Compared to other European 
countries, work-related health problems, including back 
pain, muscle stress and fatigue, are frequently reported 
by Polish workers [9]. It has been observed, however, 
that 30% of workers work for > 40 h/week and 60% of 
them work at the weekend, and a sense of job insecurity 
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and connective tissue (M00–M99), diseases of the geni-
tourinary system (N00–N99), pregnancy, childbirth, and 
puerperium (O00–O99), injuries, poisoning and certain 
other effects of exposure to external causes (S00–T98) 
and total causes (A00–Z99). As one of the causes of 
absenteeism, we also included absenteeism due to care 
of a child aged up to 14 years and of another family 
member.
The costs of lost productivity were estimated using a so-
cial approach based on the HCA method [16]. Lost 
productivity is an assessment of health time lost due to 
a disease using monetary units. Lost productivity was 
measured by gross value added (GVA), which is the value 
of products (goods and services) produced as a result of 
production activity of national institutional units. Gross 
value added is the difference between the total revenue 
of output and the costs of resources used for produc-
tion and it is expressed in basic prices [26]. Data on GVA 
and on the number of workers in the national economy 
by gender in 2013 (as of 31 December) was obtained 
from Poland’s Central Statistical Office (Główny Urząd 
Statystyczny – GUS). In the analysis, we used data from 
the year 2013, which was the last year in which data neces-
sary to estimate the indirect costs were available. Gross 
value added given in Polish currency – Polish zloty (PLN) 
was converted to euros (EUR) at the exchange rate of 
the Polish National Bank (1 euro to 4.2 Polish zloty aver-
age exchange rate in 2013).
In our analysis, the sick leave was defined as a justified ab-
sence from work due to illness. Sickness absence was de-
fined as the sum of sickness absence days, identified on 
the basis of all medical certificates, which were issued to 
the insured workers in a given calendar year [24]. How-
ever, the number of days off is not an accurate measure 
of absenteeism. This is due to the fact that the exemptions 
are issued for a continuous period of time, and inevitably 
part of this period may fall on non-working days, that is, 
on Saturdays, Sundays, or holidays.

The European Foundation for the Improvement of Liv-
ing and Working Conditions draws attention to the fact 
that different methods are used nationally to analyze 
the cost of absenteeism. In addition, some countries 
do not engage in such an analysis, which involves dif-
ficulties in obtaining information and establishing cri-
teria for estimating the costs of productivity losses [22]. 
Since 2010 in Poland, this problem has not been in-
vestigated sufficiently [2,23], and this stimulated us to 
conduct a cost analysis of sickness absence with an aim 
to identify directions in health policy change that will 
affect productivity growth. This, in turn, will translate 
into an increase in the level of employment and gross 
domestic product (GDP).

Objective
The aim of this study was to estimate indirect costs asso-
ciated with losses in productivity due to sickness absence 
among registered workers in Poland.

MATERIAL AND METHODS
Data on sickness absence in Poland was obtained from the 
annual reports published by the Social Insurance Institu-
tion (SII) (Zakład Ubezpieczeń Społecznych – ZUS) [24]. 
The analysis was carried out based on the information 
about the absenteeism of the insured workers in the SII, 
identified on the basis of medical certificates ZUS ZLA.
The study included 10 groups of diseases as the most 
common causes of incapacity to work in 2013. The causes 
of absenteeism were defined on the basis of the Interna-
tional Statistical Classification of Diseases and Related 
Health Problems 10th Revision (ICD-10) [25]. It includ-
ed the following groups of diseases: neoplasms (C00–
D48), mental and behavioral disorders (F00–F99), 
diseases of the nervous system (G00–G99), diseases of 
the circulatory system (I00–I99), diseases of the respi-
ratory system (J00–J99), diseases of the digestive sys-
tem (K00–K93), diseases of the musculoskeletal system 
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data, and parameter optimization criterion was to mini-
mize the compliance of Chi2 test statistics. Using this crite-
rion, the best fit to the empirical data was characterized by 
a log-normal distribution. Figure 1 shows the SII data on 
the number of sick leaves and the corresponding expected 
values calculated on the basis of the obtained distribution.
Based on the theoretical distribution of sick leaves dura-
tion issued in Poland in 2013, we calculated the total num-
ber of sick leaves with a duration of 1–5 days, which ac-
counted for α = 5.98% of all the days of sick leaves.
Estimated loss of productivity due to absenteeism is 
the product of the annual GVA per person per day at 
work and absenteeism time, according to the method de-
scribed above. The value of the first factor of the product 
is the quotient of annual GVA and the number of man-
days worked out, which is the product of the number of 
workers and the number of working days in a calendar 
year, minus the aggregate number of days of absence. 
The equation allows specification of the lost productivity 

In the case of short-term exemptions from 1 to 5 days, it 
is assumed that in most of the cases the number of days of 
sick leave is exactly the number of days of absence:

 sick leaveabsence
tt �  (1)

In the case of exemptions longer than 5 days, at least one 
of the days of this period is a day off from work. In such 
a case, the percentage of working days (and thus, the days 
of absence) per time period of the sick leave is similar to 
the percentage of working days in a calendar year. This 
relationship may be expressed as follows:
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where:
w – the number of working days during the year minus the aver-
age duration of holiday.

In order to calculate the time of absence based on the ag-
gregate number of days off, a weighted average of 2 cases 
described above was used:
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where:
coefficient α – the percentage of days off/sick leave for the pe-
riod from 1 to 5 days in relation to all days of sick leave.

Determination of the value of the coefficient α requires 
knowledge of the distribution of the number of days of 
sick leave in the population of all the issued sick leaves, 
in particular the incidence of sick leaves from 1 to 5 days. 
Unfortunately, the SII provides only aggregate data on 
the number of sick leaves at selected intervals of their 
duration in days (1–10, 11–30, 31–35, 36–50, 51–60, 61–
90, 91–182, ≥ 183); therefore, the distribution of the num-
ber of days of sick leave was estimated by a theoretical 
distribution. Distribution parameters were determined 
in order to obtain the greatest similarity to the empirical 
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Fig. 1. Sick leaves issued in Poland, 2013, based on the duration 
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and estimated based on matching log-normal distribution
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The total number of working days in 2013, after deduction 
of statutory holidays, was 224.

RESULTS
In 2013, among the 7.2 million men and 6.6 million wom-
en who worked in Poland, we found a total of 222.6 million 
days of sickness absence. Estimated value of the loss in produ-
ctivity due to absenteeism was 4.33% of GDP, and per each 
worker in the national economy it amounted to 1460 euro.
Pregnancy, childbirth and puerperium, which are not 
considered to be diseases, were causing the highest esti-
mated loss of productivity amounting to 2.96 billion euro, 
i.e., 17.3% of the total cost of absenteeism. Further causes 
of loss of productivity were injuries and poisoning (2.4 bil-
lion euro), diseases of the respiratory system (2.27 bil-
lion euro), and diseases of the musculoskeletal system 
(2.25 billion euro). In total, these diseases accounted 
for 40.5% of the costs. Losses in productivity were also 
caused by absenteeism associated with caring of fam-
ily members and amounted to 0.71 billion euro, out of 
which 0.61 billion euro was the cost of caring of a child up 
to 14 years (Table 1).
The highest costs of loss of productivity were found to be 
in the age groups of 20–29 years and 30–39 years due to 

due to absenteeism for a specific reason in a certain demo-
graphic group:

 absence
t

Twn

GVA
loss of productivity �

��
�

 
(4)

where:
GVA – the gross value added,
n – the total number of people worked,
w – the number of working days during the year minus the aver-
age duration of holidays,
T – the total number of days of absence in the whole population 
studied,
tabsence – the total number of days of absence for specific cause by 
demographic characteristics (e.g., age and gender), calculated 
on the basis of the total number of sick leave days in accordance 
with the abovementioned methodology.

The standard length of holidays in Poland that we ad-
opted in the study was 26 days. Given that teachers, 
representing 8.5% in the structure of employment, 
in 2013 had 35 days of holidays, the calculated average 
time of holiday was 26.9 days (circa 27 days). This calcula-
tion did not take into account the longer period of holiday 
of a small portion of army personnel, police, judges, pros-
ecutors and social workers due to lack of precise data.

Table 1. Cost of losses in productivity in all age groups of the total population due to sickness absence in Poland, 2013

Causes of absence
Absence 

(in thousands)
[days]

Cost of losses
per working 

person
[euro]

in productivity
[billion euro]

in relation 
to GDP

[%]
Medical (ICD-10 code)

pregnancy, childbirth, and puerperium (O00–O99) 38.562 445* 2.96 0.75
injuries, poisoning, and certain other effects of exposure 
to external causes (S00–T98)

31.289 173 2.40 0.61

diseases of the respiratory system (J00–J99) 29.543 163 2.27 0.58
diseases of the musculoskeletal system and connective 
tissue (M00–M99)

29.252 161 2.25 0.57

diseases of the nervous system (G00–G99) 18.368 101 1.41 0.36
diseases of the circulatory system (I00–I99) 12.513 69 0.96 0.24
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of ≥ 60 years, the highest costs of productivity losses 
were due to diseases of the musculoskeletal system 
(0.198 billion euro), diseases of the circulatory sys-
tem (0.18 billion euros) and injuries and poisoning 
(0.136 billion euro) (Table 2).
We observed disparities in the values of the estimated 
cost of productivity losses between men and women. 
In the male population, losses were 7.43 billion euro 
(i.e., 1023 euro for every working man). In the female 
population, it was 9.66 billion euro (1451 euro for a work-
ing woman), but after excluding the costs of productiv-
ity losses due to pregnancy, childbirth and puerperium, it 
was found that the overall costs of absenteeism in wom-
en were lower than in the case of men (6.7 billion euro, 
i.e., 1006 euro for a working woman).
Among men, 54.4% of the costs were caused by injuries 
and poisoning (22.3%), diseases of the musculoskeletal  

pregnancy, childbirth and puerperium. The highest over-
all costs of sickness absence by age groups were found in 
the age group of 30–39 years (5.14 billion euro, after ex-
cluding pregnancy, childbirth and puerperium 3.666 bil-
lion euro). In addition to pregnancy, childbirth and 
puerperium in the age group of 30–39 years, the high-
est bur den was due to diseases of the respiratory system 
(0.632 billion euro), injuries and poisoning (0.62 bil-
lion euro), diseases of the musculoskeletal system 
(0.467 billion euro), and childcare (0.404 billion euro).
In the age group of 40–49 years, the largest burden was 
due to diseases of the musculoskeletal system (0.549 bil-
lion euro), injuries and poisoning (0.527 billion euro), 
and diseases of the respiratory system (0.470 bil-
lion euro). Similar reasons were found in the age group 
of 50–59 years (0.806 billion euro, 0.588 billion euro, 
and 0.526 billion euro, respectively). In the age group 

Causes of absence
Absence 

(in thousands)
[days]

Cost of losses
per working 

person
[euro]

in productivity
[billion euro]

in relation 
to GDP

[%]
Medical (ICD-10 code) – cont.

mental and behavioral disorders (F00–F99) 15.618 86 1.20 0.30

diseases of the digestive system (K00–K93) 8.678 48 0.67 0.17

neoplasms (C00–D48) 7.474 41 0.57 0.15

diseases of the genitourinary system (N00–N99) 6.257 35 0.48 0.12

others causes 15.839 87 1.21 0.30

total (A00–Z99) 213.393 1 409 16.38 4.15

without pregnancy, childbirth, and puerperium (O00–O99) 174.831 964 13.42 3.40

Care of:

a child up to 14 years old 7.934 44 0.61 0.15

other family member 1.293 7 0.10 0.03

Total 222.620 1 460 17.09 4.33

without pregnancy, childbirth, and puerperium (O00–O99) 184.058 1 015 14.13 3.58

ICD-10 – International Statistical Classification of Diseases and Related Health Problems 10th Revision; GDP – gross domestic product.
* The value of losses per working women.

Table 1. Cost of losses in productivity in all age groups of the total population due to sickness absence in Poland, 2013 – cont.
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for 52.6% of the costs. Comparing the costs of productiv-
ity losses in men and women, higher losses in the produc-
tivity of women in addition to pregnancy, childbirth and 
puerperium were caused by mental and behavioral disor-
ders, diseases of the genitourinary system and neoplasms. 
In men, when compared to women, we observed higher 
losses due to injuries and poisoning, and diseases of mus-
culoskeletal, nervous, circulatory and digestive systems. In 
both sexes, similar losses were caused by the diseases of 
the respiratory system (Table 3).

system (17%) and diseases of the respiratory sys-
tem (15.1%). Similarly, in the structure of loss of produc-
tivity among women (excluding costs caused by pregnan-
cy, childbirth and puerperium), these diseases accounted 
for 43% of the costs (11.2%, 14.6%, 17.2%, respectively). 
While taking into account the structure of loss includ-
ing pregnancy, childbirth and puerperium, the problem 
constituted 30.6% of the costs; diseases of the respira-
tory system: 11.9% and diseases of the musculoskeletal 
system: 10.1%, and these causes together accounted 

Table 2. Cost of losses in productivity in the total population due to sickness absence by cause and age groups in Poland, 2013

Causes of absence

Cost of losses in age groups
[billion euro]

< 19 
years

20–29 
years

30–39 
years

40–49 
years

50–59 
years

≥ 60 
years

Medical (ICD-10 code)

pregnancy, childbirth and puerperium (O00–O99) 0.019 1.389 1.474 0.078 0.001 0.000

injuries, poisoning and certain other effects of exposure 
to external causes (S00–T98)

0.038 0.495 0.620 0.527 0.588 0.136

diseases of the respiratory system (J00–J99) 0.048 0.463 0.632 0.470 0.526 0.128

diseases of the musculoskeletal system and connective 
tissue (M00–M99)

0.008 0.218 0.467 0.549 0.806 0.198

diseases of the nervous system (G00–G99) 0.004 0.150 0.338 0.365 0.452 0.102

diseases of the circulatory system (I00–I99) 0.001 0.040 0.109 0.196 0.434 0.180

mental and behavioral disorders (F00–F99) 0.002 0.168 0.376 0.313 0.293 0.046

diseases of the digestive system (K00–K93) 0.008 0.109 0.162 0.150 0.186 0.051

neoplasms (C00–D48) 0.001 0.029 0.077 0.147 0.237 0.083

diseases of the genitourinary system (N00–N99) 0.003 0.075 0.132 0.124 0.123 0.023

others causes 0.015 0.227 0.317 0.250 0.317 0.089

total (A00–Z99) 0.147 3.363 4.704 3.169 3.963 1.036

without pregnancy, childbirth, and puerperium (O00–O99) 0.128 1.974 3.230 3.091 3.962 1.036

Care of:

a child up to 14 years old 0.001 0.090 0.404 0.104 0.009 0.001

other family member 0.000 0.013 0.033 0.020 0.028 0.006

Total 0.148 3.466 5.140 3.294 4.000 1.042

without pregnancy, childbirth, and puerperium (O00–O99) 0.129 2.077 3.666 3.216 3.999 1.042

ICD-10 – International Statistical Classification of Diseases and Related Health Problems 10th Revision.
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of the health care system and institutions dealing with 
the protection of health in the workplace. Studies [27] 
also indicate that the overall level of unmet health needs 
in terms of diagnosis and treatment in Poland was higher 
in comparison with the developed European countries. 
The biggest limitation in the access to health care con-
cerns people in the lowest income quartile, among who 
the level of unmet needs was significantly higher.
In contrast to the vast majority of European systems, in 
Poland there is no single occupational health service, 
instead, there are 2 independent services, the in-house 
based work safety and hygiene service, and the external 
occupational medicine service, with little coordination be-
tween the 2 [28]. Other authors [29] have also described 
weaknesses in the system such as preventive care for work-
ers involving lack of respect for legal standards by work-
ers and representatives of occupational health services. 
Nearly 50% of the workers violate provisions relating to 
the initial and periodic medical examinations, as a result 
of which, hundreds of thousands of workers do not under-
go obligatory medical examinations. It also shows the lack 
of cooperation between medicine centers and workers and 
their organizations or primary care physicians [29]. In ad-
dition, there are also problems with the lack of a coordina-
tion mechanism that would ensure the earliest return to 
work after medical rehabilitation [28].
This survey indicated that pregnancy, childbirth and pu-
erperium, although concerned only women, in the gen-
eral structure of the causes of absenteeism regardless of 
sex are superior to other diseases and health problems 
among workers. On the one hand, these are the reasons 
that brought not only the greatest losses in productivity 
(0.75% of GDP, i.e., 2.96 billion euro) but also benefits 
that should be noted as the benefits of full-term preg-
nancies, so it is difficult to consider these costs only as 
financial losses (rather, in fact, it should be considered 
as long-time social investments). Since 2008, pregnancy, 
childbirth and puerperium have been the main reasons 

DISCUSSION
The total indirect costs of absenteeism in Poland in 
2013 amounted to 17.09 billion euro, which corresponds 
to the loss of 1460 euro for each worker. General esti-
mated cost of uncompleted work in the amount of 4.33% 
of GDP shows large-scale losses to society. A significant 
proportion of the total cost of lost productivity in 2013, 
i.e., 57.7%, was due to sickness absence caused by pregnan-
cy, childbirth and puerperium (17.3%), injuries and poi-
soning (14%), diseases of the respiratory system (13.2%), 
and diseases of the musculoskeletal system (13.2%). 
Similar causes of absenteeism have been demonstrated in 
some other  European countries [22].
Besides the main causes of sickness absence, Eurofound 
emphasizes that comparison between European countries is 
problematic due to the lack of data about the level of ab-
senteeism in some countries (e.g., France and Romania) or 
fragmentation of the existing data. An additional difficulty in 
comparing data internationally is the existence of different 
definitions of sickness absence (e.g., the length of absence 
and taking into account family care), which may reduce 
the reliability of the calculations carried out and the results 
obtained in terms of comparisons. The consequence of this 
approach is the lack of standardized measurement tools, and 
in the longer term, inability to compare results from different 
countries. The estimated cost of absenteeism in Poland at the 
level of 0.29% of GDP including sick benefits paid by the So-
cial Insurance Institution and on the other hand, the costs of 
absenteeism in Estonia amounting to 5.4% of GDP includ-
ing benefits for sickness, nursing, occupational injury and 
maternity leave may be used as the evidence on this issue. 
It is evident that even on the availability of data for measure-
ment of absenteeism, a wide margin of error occurs, and 
international comparisons of data become risky. However, 
Eurofound study indicates that a reasonable estimate of cost 
is about 2.5% of GDP [22].
The high cost of absenteeism in Poland as found in this 
study (4.33% of GDP) may indicate a low efficiency 
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women. The authors emphasize the need to develop medi-
cal standards concerning preventive care of working preg-
nant women and raising awareness of occupational medi-
cine physicians and obstetricians-gynecologists in the field 
of occupational health hazards that concern pregnant 
women. These activities could help improve the effective-
ness of preventive care of working pregnant women, which, 
in turn, may be associated with a reduction in the scale of 
use of sick leave without a justified cause [30].
In the United Kingdom, sickness absence due to pregnan-
cy is 3%, which is 6 times lower in comparison to Poland. 
This smallness in the scale of sickness absence is the re-
sult of a consistent and intersectoral health policy pursued 
for a decade by the British government, including, among 
others, education of workers, preventive health care, op-
timizing access to a doctor, improved working conditions, 
systematic sealing of the settlement system of exemptions 
and benefits, as well as financial incentives for workers and 
employers [34]. Major effort in preventive care for work-
ing pregnant women, besides creating appropriate work-
ing conditions, should also be focused on the education 
concerning performance of duties with regard to the scope 
and frequency of household activities similar to profes-
sional tasks (e.g., work with a computer) [35].
The current study shows that the value of the cost of 
productivity losses due to pregnancy, childbirth and pu-
erperium was highest among persons aged 30–39 years. 
This may be explained by the increase in the average age 
of mothers [36] resulting from deferring decisions about 
motherhood, longer duration of education and focus on 
a career. It should be also noted that the later age of on-
going pregnancy may result in a higher risk of complica-
tions during pregnancy [37], which entails an increase in 
absenteeism. Apart from the costs of pregnancy, child-
birth and puerperium, the results obtained for the cost 
of care of a child aged up to 14 years also draw atten-
tion, Such costs reached the highest value in the age 
group 30–39 years.

for issuing certificates of incapacity to work, and the most 
common in this group of causes of absenteeism was “ma-
ternal care of other conditions predominantly related with 
pregnancy” [24].
Studies conducted by Marcinkiewicz and Hanke [30] 
among gynecologists have indicated that the decision to 
issue a certificate of incapacity to work temporarily was 
determined by, besides the state of pregnancy, the risk 
and inconvenience related to working conditions. Among 
the reasons emphasized by gynecologists there were: risky 
pregnancy and the need to reduce complications associ-
ated with workplace and eliminate the risks associated 
with work. Issuing certificates of incapacity to work in 
a poor working environment for pregnant women can pro-
tect the fetus from preterm delivery and low birth weight, 
which lead to infant mortality.
The Polish mother–child cohort study has shown that none 
of the 954 women surveyed was transferred to another 
job while pregnant [31], despite the fact that legislation 
emphasizes the need to transfer pregnant women to jobs 
where they will not be exposed to potentially harmful or 
hazardous factors [32] and to adjust working conditions in 
order to eliminate threats to the health or safety of preg-
nant women [33]. These results [30,31] indicate the need 
to increase awareness among workers concerning the risks 
that a pregnant woman and her fetus face in the work-
place. Measures aimed at creating working conditions that 
are safe for pregnant women may reduce the cost of lost 
productivity due to absenteeism of pregnant women, as 
well as high financial burden for the payer of insurance 
benefits.
Research conducted by Marcinkiewicz and Hanke [30] 
has also disclosed very little involvement of occupational 
health services and workers in activities related to pre-
ventive care over the working pregnant women, pointing 
to poor cooperation between medical doctors and gyne-
cologists working in the field of exchange of information 
on the health status and working conditions of pregnant 
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other studies on diseases of the circulatory system [43] and 
neoplasms [44] indicate a high economic cost of absentee-
ism related to the underlying diseases and justify taking 
action on the early detection and prevention of these dis-
eases in order to reduce the cost of insurance benefits.
Diseases of the circulatory system and neoplasms are 
responsible for over 70% of deaths in Polish popula-
tion [36], and in the cost structure of productivity losses 
they occupied distant 6 and 9 positions (respective-
ly 5.6% and 3.3% of the total costs). These smaller pro-
ductivity losses compared to other diseases are related 
to shifting to annuity-generating expenses in the social 
security system. Among the first-time decisions for annu-
ity purposes, diseases of the circulatory system and neo-
plasms were 21.3% and 22.3% [40].
Low level of education is among the factors that influence 
reduction in the level of productivity and efficiency and 
the level of sickness absence. In addition, people with low 
education often present harmful lifestyle (e.g., unhealthy 
diet, smoking and alcohol consumption), which further 
increases the likelihood of sickness absence in this social 
group and can also lead to premature deaths [5,45,46]. 
This problem could be rectified by intense actions such 
as providing workers with access to early diagnosis and 
health services and promoting health in the workplace, 
which could potentially reduce absenteeism and costs as-
sociated with it.
An important result of this work is finding of dispari-
ties between the estimated cost of the loss of productiv-
ity between men and women. This phenomenon results 
from the inequalities in health, which may be explained 
by differences in hormonal, metabolic and genetic etiol-
ogy, and influencing the development of diseases. In ad-
dition, the existing gender segregation in employment 
makes women and men perform in different conditions, 
which is associated with differences in health risks [8,47]. 
Gender gap can also increase work-related stress leading 
to health problems.

High cost of absenteeism after 40 years of age was due to 
musculoskeletal diseases, and the results obtained were 
consistent with other studies [38]. The costs of loss of pro-
ductivity due to these diseases are associated with the limits 
of efficiency, leading to difficulties in everyday functioning 
and in the professional sphere. It should be also noted that 
musculoskeletal diseases, next to circulatory system diseas-
es and neoplasms, are chronic diseases caused by irrevers-
ible pathological changes and need rehabilitation or long 
period of supervision, observation or care [39].
In the current study we found that in the group of em-
ployees with diseases (musculoskeletal, circulatory system, 
neoplasms) costs of productivity losses in the oldest age 
group (≥ 60 years) were relatively low, which could be 
due to early withdrawal from the labor market because 
of the inability to perform professional activities. This re-
sult was confirmed by the SII study, which has indicated 
that the average age at which there was a complete inabil-
ity to work due to musculoskeletal, circulatory diseases 
and neoplasms was, respectively, 53.2 years, 54.8 years, 
and 53.3 years [40]. One of the main risk factors for the 
development and progression of these health problems is 
overweight and obesity. Studies conducted in the Canadi-
an population have shown that obesity is an independent 
risk factor for reduced productivity at work, absenteeism 
and presenteeism [41]. An optimistic fact in this situation 
is the fact that these are modifiable risk factors, which al-
lows building programs that may contribute to improving 
the health status of the working population.
High cost of productivity loss due to absenteeism caused 
by civilization diseases requires taking intensive systemic 
actions in the field of health promotion, disease preven-
tion and early diagnosis to enable appropriate treatment. 
In the case of musculoskeletal diseases, examination of 
the Spanish population has confirmed that the investment 
in the health of working people brings a rapid and signifi-
cant return, as measured by the reduction in the average 
time spent on sick leave from 41 days to 26 days [42]. Also, 
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compared to richer countries. Currently, overcoming this 
problem is difficult due to demographic changes resulting 
in reduction of the working-age population and a simulta-
neous increase in the beyond retirement age population.
European Commission has emphasized that there will 
be a decline in economic growth and rise in health care 
costs [53]. These projections emphasize that efforts to 
reduce the risk of early withdrawal of employees from 
the labor market due to illness have to be intensified. This 
can be achieved by implementing health-related programs 
in the working-age population. A recent systematic review 
of intervention studies on workplace health promotion for 
older workers has shown that well planned programs may 
improve health and productivity of workers [54–56].

Limitations and strengths
Despite using a wide range of available data, the study has 
some limitations. Indirect costs of illness were assessed by 
a common approach HCA, but as a standard methodology 
for data interpretation is lacking, comparison of the re-
sults with other studies should be conducted with caution.
The limitation of this study is also due to the difficulties in 
estimating the number of days of annual leave entitlement 
by seniority or professional groups. In Poland, workers 
having less than 10 years of work experience are entitled 
to 20 days of vacation, but the number of employees hav-
ing less than 10 years of work experience (who are entitled 
to 20 days of vacation) is smaller compared to workers 
with more than 10 years of experience who are entitled 
to 26 days of vacation [32]. In addition, some professional 
groups (e.g., military, police, judges, prosecutors, and so-
cial workers) are entitled to a significantly longer vacation. 
Unfortunately, an accurate estimation of the average va-
cation time, taking into account this specific permission 
to leave, was difficult due to the lack of access to relevant 
information. However, their combined share in the labor 
market is approximately 1.5%, which has little impact on 
the estimated parameter.

The causes of absenteeism, which in the present study gen-
erated higher losses in women (i.e., mental and behavioral 
disorders, diseases of the genitourinary system, and neo-
plasms), were assigned as specific female diseases [48,49]. 
Other authors also point out greater burden of mental 
health problems in women due to a greater exposure to job 
insecurity, lower wages, worse conditions in the psychoso-
cial work environment and stress resulting from double 
burden responsibilities (work and care of the family) [7]. 
Among men, higher losses were observed due to injuries 
and poisoning, and diseases of musculoskeletal, nervous, 
circulatory and digestive systems. Working in a construc-
tion industry is associated with dangers in the work envi-
ronment, high physical demands and a greater suscepti-
bility to accidents, back strain and nerve root and plexus 
disorders. Blue-collar workers are also often exposed to 
hypertension, obesity and overweight [7,50].
Literature indicates that absenteeism in most European 
Union countries is higher in women due to pregnancy 
and double burden duties [8]. However, it should be 
noted that the results of the present study indicate that 
after excluding pregnancy, childbirth and puerperium, 
the overall costs were higher in men compared to wom-
en, which may be due to a significantly higher severity of 
work referred to energy expenditure among men asso-
ciated with adverse health consequences [51]. The esti-
mated costs of individual groups of diseases as the cause 
of absenteeism may be a tool for determining health 
priorities and planning activities in the field of health in 
the workplace, of course with taking into account the lev-
el of education [20].
Conducting studies on the cost of the disease is extremely 
important in Poland and other countries of the Central–
Eastern Europe, where a lower level of prosperity and 
weaker conditions of the health care system after a period 
of political change often do not respond to existing health 
needs of the society [52]. The problems of weak health 
conditions act as barriers to reduce the economic gap 
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from work. A strong argument for conducting this study 
was to evaluate the indirect costs of absenteeism from 
a societal perspective that can be used to make optimal 
decisions regarding reduction of diseases, which may con-
tribute to increased productivity and professional compet-
itiveness of the economy [18,21]. Estimation of indirect 
costs of absenteeism can be a tool for planning preventive 
programs aimed at gains in workers’ health.

CONCLUSIONS
Diseases and health problems of economically active peo-
ple lead to significant losses in productivity, amounting 
to 4.33% of GDP. Estimating indirect costs of particular 
diseases can help health policy makers set priorities aimed 
at reducing the risk of early withdrawal from the labor 
market. Improvement and further development of effec-
tive strategies for prevention of complications of preg-
nancy and diseases and health problems including sex, age 
and education in the workplace are necessary. The social 
impact, in terms of loss of productivity, requires effective 
strategies aimed at treatment, rehabilitation and preven-
tion in the working population. Prevention of diseases 
and health problems also requires improvement of system 
solutions in the field of occupational health and realiza-
tion of cooperation between institutions involved in work 
environment protection. These measures may contribute 
to improvement in the quality of human capital and the in-
crease in the socioeconomic development.
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