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Abstract
Background: The compensatory mechanisms of social security include expenses for sick leave. The aim of the study is to deter-
mine the economic cost due to sick leave among workers in wastewater treatment plants (WWTPs), comparing with the same eco-
nomic indicators of the National Social Security Institute (NSSI) in Bulgaria. Material and Methods: The sick leave of 111 workers 
at 3 WWTPs was studied in the period 2012–2014 on the grounds of registered absences from work due to temporary incapacity 
for work. The economic indicators of the NSSI, the gross salary at WWTPs, payable social security contributions and compensa-
tory payments for sick leave have been used for economic cost calculation for temporary incapacity of the workers. Results: The 
frequency of cases and the frequency of lost days due to temporary incapacity were increased in the observed period at WWTPs 
and in Bulgaria, and it is significantly higher for the employed at WWTPs. The percentage share of workers equivalent to 1.66% 
at WWTPs have not worked for an entire year as a result of temporary incapacity in 2012, 2.76% – in 2013, and 4.61% – in 2014. 
The economic burden due to sick leave at WWTPs was raised from EUR 4913.02 in 2012 to EUR 16 895.80 for 2014 for employers 
and the NSSI. Conclusions: The frequency of cases and the frequency of lost days due to temporary incapacity were increased in 
the observed period at WWTPs and in Bulgaria, and it is significantly higher for the employed at WWTPs. The economic burden 
was equally distributed between employers and the NSSI. Med Pr 2018;69(2):129–141
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ECONOMIC COSTS DUE TO WORKERS’ SICK LEAVE  
AT WASTEWATER TREATMENT PLANTS IN BULGARIA

ORIGINAL PAPER

INTRODUCTION

Social security ought to be considered to be a  touch-
stone of modern society: social security aids in ad-
dressing a  wide array of socio-economic challenges, 
thus making any given society more resilient. The ex-
tent of social security coverage is influenced by factors 
such as the level of national economic development, the 
political stability or lack thereof, the legal scope of the 
national social security system, the effectiveness of the 
tax system, and the level of urbanization, among oth-
ers. In order to achieve the core objectives of a  social 
protection system, health-related challenges must be 
anticipated, so that the appropriate benefits and ser-
vices could be provided. 

The rise in the importance of noncommunicable 
diseases for the global health burden is a  major pub-
lic policy challenge: this challenge has recently been 
addressed at the World Social Security Forum of the 
International Social Insurance Association  (ISSA) in 
Panama [1]. At least 145 countries worldwide provide 
paid sick days for short- or long-term illnesses, with 
more than  79  countries offering sickness benefits for 
a certain number of weeks (26 or more, depending on 
the country) or until recovery [2]. The key rationale for 
paid sick leave is that work should not threaten health 
and that ill health should not lead to loss of income and 
work [3]. In this context, the social security administra-
tion can support the efforts of employers to adapt work-
places to the needs of ageing workforce and to promote 
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improvements in health and well-being. The benefits of 
paid sick days and the effects of paid sick days’ policies 
have been summarized in a recent study [4]: 
1.	 Employers benefit from paid sick days, as contagion 

in the workplace is reduced and productivity is im-
proved, while the number of workplace injuries de-
creases and the turnover lessens.

2.	 Paid sick days improve public health as they increase 
the use of preventive care, allowing timely treatment 
for illnesses, thus improving family health.

3.	 Paid sick days bring economic benefits for workers, 
families, and communities due to the improved em-
ployment and earnings stability, the enhanced labor 
force attachment among caregivers, as well as sav-
ings from the reduced utilization of hospital emer-
gency departments and the lower monetary burden 
on taxpayers. 
The economic costs, interpreted in monetary terms, 

may be classified into the following 5 main types: pro-
ductivity costs, healthcare costs, quality of life losses, 
costs of administration, and insurance costs [5]. Many 
authors perceive sick leave as part of the productiv-
ity costs burden; they identify 4 main categories of 
work-related ill-health: accidents and injuries at work, 
occupational diseases, work-related diseases, and pre-
senteeism. According to some of the same authors, in 
none of the European countries, there is sufficient data 
to estimate the exact work-related disease burden or the 
cost of that burden [6]. 

Paid sick leave may reduce the risk of occupation-
al injuries, especially in high-risk industries such as 
construction, manufacturing, agriculture, and health 
care  [7]. International data on expenditure of paid 
sick leave needs to be interpreted very carefully since 
differences in social protection schemes are often not 
accounted for: examples of such dissimilarities may be 
found in the way paid sick leave is registered by sick-
ness or disability schemes, the employment and work-
ing contexts in terms of annual work days, weekly work 
hours, etc. [8].

According to the European Observatory of Work-
ing Life  [9], absence from work is an issue that does 
not receive sufficient attention in Bulgaria. While it is 
well known that the cost of absence from work includes 
compensation to the employee, in addition to losses for 
the employer due to disrupted work organization and 
non-realized production, it is claimed that there is no 
reliable and well-classified system of indicators that 
could allow the causes and extent of the problem to 
be analyzed. Furthermore, it is suspected that a  large 

number of sick notes (sick leave documents) are issued 
fraudulently in order to claim social benefits  [9]. As 
a result of these suspicions, there have been some recent 
changes to the Bulgarian legislation.

The Bulgarian state has always tried to control paid 
leave expenditure. Sick leave has traditionally been au-
thorized by the appropriate health authorities (the ones 
responsible for the work capacity assessment of sick 
workers). The sick note that certifies a worker’s tempo-
rary incapacity for work must be issued on the first day 
of the incapacity period, and must specify the type of 
incapacity, the type of treatment if such is needed, and 
the duration of the leave [10]. Sick notes are presented 
by employees to their employer who, in turn, notifies 
the National Social Security Institute in Bulgaria (NSSI) 
of the sick leave. The compensation used to be paid by 
the NSSI. 

However, in 2012, an amendment to the Social Secu-
rity Code [10] changed that: the social insurance con-
tributor must provide compensation for the first 3 work 
days at the rate of 70% of the average daily gross remu-
neration for the month in which the incapacity is in-
curred. This amendment attempts to render employers 
responsible to a certain degree for the validity of docu-
ments issued as proof of temporary-incapacity diseas-
es, especially in the case of short periods of temporary 
incapacity. The NSSI offers compensation for the rest of 
the paid leave period in the amount of 80% of the ba-
sic income (from the 4th day of sickness until working 
capacity is recovered or until the disability is deemed 
permanent). If the temporary incapacity for work is due 
to an occupational incident or an occupational disease, 
then the compensation amounts to 90% of the average 
daily gross remuneration or average daily social securi-
ty income. Economic costs due to paid sick days are cal-
culated on the grounds of social security contributions 
and compensations paid. Benefits are paid for the entire 
period of the sick leave. 

When it comes to factors that influence the duration 
and kind of sick leave, it must be acknowledged that 
some of them are well analyzed. Such is the case with 
the impact of sex and age on the level and nature of 
morbidity rate [11]. Certain risk factors that are not nec-
essarily related to occupational conditions (family his-
tory, contact with infectious patients, smoking, alcohol 
abuse, reduced physical activity, unhealthy diet, etc.) 
could have a significant impact on the duration of sick 
leave [12]. The specific conditions of work at wastewater 
treatment plants  (WWTPs) such as shift work, expo-
sure to biological and chemical agents, noise, etc., may 
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cause or exacerbate the condition which generates the 
need for sick leave [13–18]. The compensation for tem-
porary incapacity for work is paid for the working days 
in accordance with the shift (individual or team) sched-
ule of work of the person insured. 

The aim of the study is to determine the econom-
ic cost due to sick leave among workers at wastewater 
treatment plants, comparing with the same economic 
indicators of the National Social Security Institute in 
Bulgaria.

We expect that lower-income employees, such as the 
ones working at WWTPs, benefit more often from the 
compensatory mechanism of the Social Security system 
in cases of temporary disability.

MATERIAL AND METHODS

The sick leave (registered absences from work due to dis-
eases causing temporary incapacity to work) of 111 work- 
ers at 3 wastewater treatment plants (WWTP) was stud-
ied in the period between January 1, 2012 and Decem-
ber 31, 2014. All cases of inability to work starting in 
that period, regardless of the date of their termination, 
were included in the analysis. The contingent studied 
represents 20.22% of the employed people in Bulgaria, 
registered as working in the economic activity Waste-
water collection, discharge and treatment during 2014. 
There were 2 study inclusion criteria: 1) the individu-
als working at the WWTP must be exposed to biolog-
ical agents during the fulfillment of their work duties, 
and 2) the individuals must have expressed in writing 
their consent for study participation. There was a pair 
of exclusion criteria: 1) an employee’s refusal to partic-
ipate in the study or  2) an employee’s termination of 
employment.

The 3 wastewater treatment plants are located in one 
of the 4 water basin management districts in Bulgaria, 
the East Aegean Sea Basin District. These plants have 
the greatest design capacity in terms of unit per capita 
loading (population equivalent – PE) and are intended 
to treat household, production and atmospheric waste-
water. Technological processes in all  3  WWTPs con-
form to the standard of a primary (mechanical) treat-
ment, followed by a biological step, which accounts for 
similar occupational conditions, work organization 
and occupational environmental factors. Certain dif-
ferences may be found only at the final stage of sludge 
processing. 

The sources of information were medical docu-
ments of employees’ temporary inability to work. Data 

on sick-leave (i.e., the total number of lost working days 
due to physician-certified sick leave during a calendar 
year) was obtained from the Human Resources and 
Management of Property Departments of the Water 
Supply and Sewerage companies. Besides that, we ob-
tained information about the total number of workers 
hired, their distribution according to sex (male, fe-
male), according to the length of service at the position 
studied: up to 1 year, 1–5 years, 6–10 years, 11–20 years, 
and over  20  years; and according to age: young-
er than  20  years old (19  years,  11  months,  29  days),  
20–30  years old, 31–40  years old, 41–50  years old,  
51–60 years old, and 60 years old and older.

Workers were divided into 3 groups:
■■ operators of water treatment facilities (type A workers);
■■ maintenance staff: fitters, mechanical fitters at waste-

water treatment plants, electric operators, electricians 
(type B workers); 

■■ workers (other than the above enumerated) exposed 
to biological agents – technologists, sample takers, 
laboratory technicians, launderers, material distrib-
utors, drivers (type C workers).
The study complies with the requirements of the 

Helsinki Declaration of 2013 on ethical principles in 
science, the principles of good clinical practice, the 
Bulgarian legislation on carrying out clinical and sci-
entific research involving people. The study is approved 
by the Commission on Ethics in Science (Protocol 
No.  3/06.26.2014) at Medical University  of Plovdiv,  
Bulgaria.

We used the following data for the analysis of paid 
sick leave for the appropriate calendar year [19]: 
■■ the number of employees with registered sick leave 

(holders of sick notes for temporary incapacity  
for work); 

■■ the frequency of workers with temporary incapac-
ity calculated as the ratio of the number of work-
ers with sick leave and the number of all workers  
(as a percentage);

■■ primary documents (the absolute number of cases) 
for temporary incapacity for work;

■■ the total number of sick leave days;
■■ the average duration of sick leave instances calculat- 

ed as the ratio of the total number of sick leave days 
and the number of sick leave instances;

■■ the frequency of cases with temporary incapacity 
to work calculated as the ratio of the absolute num-
ber of cases (the number of primary documents of 
sick leave) and the number of all workers (as a per- 
centage);
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■■ the frequency of days lost due to temporary incapacity to 
work calculated as the ratio of the number of sick leave 
days and the number of all workers (as a percentage);

■■ the number of sick leave instances with duration of up 
to 3 days (primary documents for temporary incapac-
ity to work);

■■ the relative percentage share of short-term sick leave 
calculated as the ratio of the number of sick leave in-
stances with duration of up to 3 days and the num-
ber of all cases of sick leave (as a percentage);

■■ the relative percentage share of employees with a high 
frequency of sick leave (with 4 or more cases) calcu-
lated as the ratio of the number of employees with 
a high frequency of sick leave and the number of all 
workers (as a percentage);

■■ the relative percentage share of long-term sick em-
ployees (with more than 30 days of temporary inca-
pacity to work) calculated as the ratio of the num-
ber of workers with long-term sick leave and the 
number of all workers (as a percentage);

■■ the relative percentage share of employees who are 
both frequently and long-term sick calculated as the 
ratio of the number of employees with a long-term 
sickness and a high frequency of sick leave and the 
number of all workers (as a  percentage). Workers 
who are both frequently and long-term sick are in-
cluded in this group only.
We compared the basic parameters to the existing 

normative groups in Bulgaria [19]:
■■ the percentage share of temporary incapacity to 

work with duration of 3 days or shorter is classified 
as follows: low – up to 40%, average – 40–60%, and 
high – over 60%;

■■ the percentage share of both frequently and long-term 
sick employees is classified as follows: low  – to  3%, 
average – 3–6%, and high – above 6%;

■■ the frequency of cases with temporary incapacity to 
work per 100 employees per year is classified as fol-
lows: very low – up to 60 cases, low – 60–80 cases, av-
erage –80–100 cases, high – 100–120 cases, and very 
high – over 120 cases, on the scale of Batkis-Lekarev [20];

■■ the frequency of calendar days with temporary incapacity 
to work per 100 employees per year is classified as follows: 
very low – up to 600 cases, low – 600–800 cases, aver-
age – 800–1000 cases, high – 1000–1200 cases, and very  
high – over 1200 cases, on the scale of Batkis-Lekarev [20];

■■ the average duration of an instance of sickness causing 
temporary incapacity to work is an outcome indicator 
that is calculated in accordance with the scale of Bat-
kis-Lekarev (standard – 10 days) [19]. 

For the economic loss calculation, we relied on data 
regarding the gross salary at wastewater treatment plants, 
payable social security contributions, and compensatory 
payments for temporary incapacity found in the Branch 
collective employment contract for  2014  for the Water 
Supply, Sewerage and Wastewater Treatment System, and 
in the economic indices of the National Social Security In-
stitute in Bulgaria for temporary incapacity to work of the 
insured workers for the period of 2012–2014 [21]. 

Economic costs are calculated using the own math-
ematical model which is our input to methodology of 
economic losses estimation: 

Eexp. (TI) = n×wd×(kbtie(year) + kmssc(year)) +
m×wd×kbtipf(year)

where:
Eexp. (TI) – economic expenses due to temporary incapacity, 
n – number of absence days due to temporary incapacity at 
the expense of employers,
m – number of absence days due to temporary incapacity at 
the expense of public funds [10],
wd – average daily wage,
kbtie(year) – coefficient of benefits for temporary incapacity 
on the account of the employer,
kmssc(year) – coefficient of monthly social security contri-
butions on the part of the employer,
kbtipf(year) – coefficient of benefits for temporary incapacity 
on the part of public funds.

Statistics
A value of p  <  0.05  was accepted as the level of sig-
nificance in rejecting/accepting the null hypothesis, 
with a  confidence interval of  95%. Differences in re-
sults were interpreted as significant (p < 0.05), signif-
icant at a  high reliability level (p  <  0.01), and signifi-
cant at a very high level of reliability (p < 0.001). Data 
is expressed as mean±standard deviation (M±SD). The 
statistical analysis was performed with a Chi2 test and 
a Fisher’s exact test (2-sided hypothesis) for differenc-
es among the  3  groups. The processing, analysis, and 
tabulated representation of data and results were car-
ried out by means of specialized software and statisti- 
cal programs such as SPSS v. 17.0 and Microsoft Excel.

RESULTS

Characteristics of the studied employees
All studied workers were engaged under an employment 
contract. The comparative distribution of employees 

(1)
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Table 1. Socio-demographic characteristics of the workers at wastewater treatment plants (WWTPs), Bulgaria, 2012–2014

Characteristics
Respondents

[n (%)]
(N = 111)

SE
[years]

M±SD
(min.–max)

[years]

Age 47.47±10.13 (21–72)

20–30 years 6 (5.41) 2.15

31–40 years 22 (19.82) 3.78

41–50 years 34 (30.63) 4.38

51–60 years 40 (36.04) 4.56

≥ 60 years 9 (8.11) 2.59

Length of service 11.93±9.10 (0.08–30.25)

≤ 1 year 9 (8.11) 2.59

1–5 years 20 (18.02) 3.65

6–10 years 30 (27.03) 4.22

11–20 years 23 (20.72) 3.85

≥ 20 years 29 (26.13) 4.17

Sex

male 88 (79.28) 3.85

female 23 (20.72) 3.85

Staff

operators of water treatment 
facilities

56 (50.45) 4.75

maintenance staff 18 (16.22) 3.50

others exposed to biological 
agents

37 (33.33) 4.47

SE – standard error, M – mean, SD – standard deviation, min – minimal value, max – maximal value.

Table 2. Workers at wastewater treatment plants (WWTPs),  
on sick leave, Bulgaria, 2012–2014

Year

Workers
[n (%)]

operators 
of water 

treatment 
facilities

maintenance 
staff

others 
exposed to 
biological 

agents 

total

2012

total 49 (49.5) 18 (18.2) 32 (32.3) 99 (100.0)

on sick leave 14 (28.6) 3 (16.7) 13 (40.6) 30 (30.3)

2013

total 51 (50.0) 18 (17.6) 33 (32.4) 102 (100.0)

on sick leave 18 (35.3) 6 (33.3) 14 (42.4) 38 (37.3)

2014

total 56 (50.5) 18 (16.2) 37 (33.3) 111 (100.0)

on sick leave 22 (39.3) 3 (16.7) 15 (40.5) 40 (36.0)

in the 3 age groups (Chi2 = 12.854, degree of freedom 
(df)  =  8, p  =  0.117) and the length of service groups 
(Chi2 = 7.092, df = 8, p = 0.527) had no statistically sig-
nificant differences. 

The socio-demographic characteristics are present-
ed in the Table 1.

The sex ratio remained constant during the ob-
served 3-year period. The comparative distribution of 
employees in the 3 groups had statistically significant 
differences (Chi2 = 37.572, df = 2, p = 0.0001), with fe-
male workers being prevalent in the type C group.

Sick leave analysis
The number of employees with registered sick leave (per 
registered temporary incapacity to work) and the rel-
ative percentage share of employees on sick leave for 
the period of  2012–2014  are indicated in the Table  2.  
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The data of sick leave of workers at WWTPs is presented  
in the Table 3.

The relative percentage share of workers with tempo-
rary incapacity to work at the WWTPs did not increase 

during the observed period (t = 0.884, p > 0.05). No statis-
tically significant difference was found among the num-
bers of workers on sick leave from the 3 groups (type A, 
type B, and type C groups): in 2012 (Chi2 = 3.269, df = 2, 

Table 3. Sick leave due to temporary incapacity to work of workers at wastewater treatment plants (WWTPs), Bulgaria, 2012–2014

Variable
Year

2012 2013 2014

Respondents [n]

males 78 81 88

females 20 21 23

total 99 102 111

Respondents on registered sick leave [n]

males 24 31 31

females 6 7 9

total 30 38 40

Frequency of respondents on temporary incapacity [%]

males 30.38 38.27 35.23

females 30.00 33.33 39.13

total 30.30 37.25 36.04

Primary documents for temporary incapacity at work [n]

males 67 77 92

females 15 21 20

total 82 98 112

Sick leave (total) [days]

males 405 598 697

females 61 173 588

total 466 771 1285

Average duration of one case of sick leave [days]

males 5.5 7.0 6.70

females 4.1 7.5 24.50

total 5.3 7.1 10.04

Frequency of cases with temporary incapacity to work [%]

males 84.80 95.06 104.55

females 75.00 100.00 86.96

total 82.82 96.07 100.90

Frequency of lost days due to temporary incapacity [%]

males 512.65 738.27 792.05

females 305.00 823.81 2 556.52

total 470.71 755.88 1 157.66

Cases with temporary incapacity to work with duration up to 3 days (primary documents 
for temporary incapacity for work) [n]

males 36 46 55

females 8 6 5

total 44 52 60

Relative share of short-term sick leave [%]

males 53.73 59.74 59.78

females 53.33 28.57 25.00

total 53.66 53.06 53.57
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p = 0.195), in 2013  (Chi2 = 0.580, df = 2, p = 0.748), 
in 2014 (Chi2 = 3.512, df = 2, p = 0.173). The average 
duration of a single instance of sickness causing tem-
porary incapacity to work was low in  2012–2013; it 
reached an average level in  2014  for both sexes com-
bined, with female workers exhibiting a very high level. 
The frequency of cases with temporary incapacity to 
work per 100 employees per year was at an average level 
in 2012, and at a high level both in 2013 and in 2014   
according to the scale of Batkis-Lekarev [20]. 

The frequency of lost calendar days due to tempo-
rary incapacity to work per year per  100  employees 
at WWTPs was at a very low level in 2012, at a low level 
during  2013, and at a  high level in  2014. The relative 
percentage share of short-term temporary incapacity 
to work was at an average level during the period un-
der consideration and remained the same during the 
whole survey period (p = 0.05). During the whole peri-
od, this percentage share remained at an average level 
in the male group (according to the existing normative 
groups), while for the female group, in 2012 it was at an 
average level, but in 2013 and 2014 it was at a low level.

The relative percentage share of workers at WWTPs 
with a high frequency of sick leave shows a downward 
tendency, with no reported cases in the female group 
in 2013 and 2014. The relative percentage share of both 
frequently and long-term sick employees was at an av-
erage level in 2012, and went up to a high level in 2013–
2014. In 2012, 3 male operators had 14 instances of sick 
leave, totaling  168  days, while  1  man of the type  C 
group had 4 sick leave instances, for a total of 37 days. 
In  2013, 5 male operators had  32  sick leave instances, 
totaling 222 days, and 2 women from the type C group 

had  13  sick leave instances,  88  days in total. In  2014,  
5 male operators had 32 instances of sick leave, for a total 
of 353 days, 1 men had 5 sick leave instances, 53 days in 
total, and 2 women from the type C group had 12 sick 
leave instances, totaling 185 days.

According to the nosological structure within the 
International Classification of Diseases and Related 
Health Problems (10th revision) [22], the reasons for 
the high level of lost days among both frequently and 
long-term sick workers from WWTPs are as follows: 
■■ injury  –  10  sick notes for temporary incapacity, 

251 days in total; 
■■ endocrine, nutritional and metabolic diseases  – 

5  sick notes for temporary incapacity,  117  days in 
total; 

■■ mental and behavioral disorders – 5 sick notes for 
temporary incapacity, 113 days in total; 

■■ diseases of the nervous systems – 18  sick notes for 
temporary incapacity, 92 days in total; 

■■ diseases of the musculoskeletal system and connec-
tive tissue  –  10  sick notes for temporary incapaci-
ty, 81 days in total; 

■■ diseases of the circulatory system – 8 sick notes for 
temporary incapacity, 80 days in total, etc.
There were no registered occupational diseases in 

any of the observed groups at the WWTPs during the 
studied 3-year period. In 2014, 1 occupational accident 
took place with diagnosis of  S36  Trauma of abdomi-
nal organs in the case of an operator from a wastewa-
ter treatment plant: with a total of 6 primary and sec-
ondary documents for temporary incapacity to work 
for 184 sick leave days in total. The frequency of employ-
ees suffering from occupational accidents was  0.9%. 

Table 3. Sick leave due to temporary incapacity to work of workers at wastewater treatment plants (WWTPs), Bulgaria, 2012–2014 – cont.

Variable
Year

2012 2013 2014
Relative share of respondents with high frequency of sick leave [%]

males 7.59 4.94 5.68
females 10.00 0.00 0.00
total 8.08 3.92 4.50

Relative share of long-term diseased respondents [%]
males 0.00 4.94 1.14
females 0.00 4.76 0.00
total 0.00 4.90 0.90

Relative share of simultaneously frequently- and long-term diseased respondents [%]
males 5.06 6.17 6.82
females 0.00 9.52 8.70
total 4.04 6.86 7.21
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In 2014, the coefficient of labor traumatism was 0.9 in 
the economic activity wastewater collection, discharge 
and treatment. The average coefficient of labor trau-
matism for the country in the same period was 0.68.

The data for the same period about workers employed 
under an employment contract in Bulgaria who had been on 
sick leave not related to work [21] is presented in the Table 4.

The results show an increasing trend in the rela-
tive percentage share of workers employed under an 

employment contract in Bulgaria, on registered sick 
leave at a  very high level of reliability (t  =  169.25, 
p < 0.001) for the period of 2012–2014. This percentage 
share increases at a greater pace at WWPTs (compared 
to Bulgaria as a whole). The average duration of a single 
case of sick leave (in days) in Bulgaria does not change 
during the survey period (in contrast to WWTPs: our 
results demonstrate that the duration does increase 
for  WWTPs). The frequency of cases with temporary 
incapacity to work and the frequency of lost days due 
to temporary incapacity to work in Bulgaria both ex-
hibit an upward trend which is much more significant 
for WWPTs. In the available literature, there is no data 
on sick leave instances classified by type of economic  
activity, duration, relative percentage share of employ-
ees with a high frequency of sick leave, of long-term 
sick employees and of both frequently and long-term 
sick employees in Bulgaria.

Economic costs of sick leave
Since 1997 Bulgaria has been in a currency board ar-
rangement, with BGN 1.95583 corresponding to EUR 1.

The basic salary for the studied period is deter-
mined in accordance to a  branch collective employ-
ment contract for Water Supply and Sewerage Com-
panies  [23], the minimum salary being calculated on 
the basis of the minimum salary for the country, ad-
justed with K = 1.65 (the coefficient for the technicians 
and applied specialists class). At the time of registration 
of the sick leave, the minimum salary for the country was 
as follows: in 2012 – EUR 144.7, in 2013 – EUR 158.5, 
in 2014 – EUR 173.8. 

In  2012, the basic salary for employees at waste-
water treatment plants varied from  EUR 323.65  for 
executives, EUR 294.5  for specialists, EUR 264.85  for 
technicians and applied specialists, to EUR  191.2  for 
machine operators and fitters. In 2013, the basic sala-
ry for employees at wastewater treatment plants varied 
from  EUR  337.45  for executives, EUR  306.8  for spe-
cialists, EUR 276.1 for technicians and applied special-
ists, to  EUR 199.4  for machine operators and fitters. 
In  2014, the basic salary for employees at wastewater 
treatment plants varied from EUR  359.95  for execu-
tives, EUR 327.2 for specialists, EUR 294.5 for techni-
cians and applied specialists, to EUR 212.7 for machine 
operators and fitters.

According to data of the National Social Securi-
ty Institute of Bulgaria, the average salary in  2012 
was EUR  373.76, in  2013  –  EUR 396.25; in  2014  – 
EUR 420.3 [24].

Table 4. Sick leave due to temporary incapacity to work, Bulgaria, 
2012–2014

Variable
Year

2012 2013 2014
Employed under labor 

and employment 
relationship [n]
males – – –
females – – –
total 2 218 718 2 226 403 2 240 544

Employees on registered sick
 leave [n]
males 561 027 634 476 681 153
females 873 131 980 323 1 034 469
total 1 434 158 1 614 799 1 715 622

Primary documents for 
temporary incapacity  
to work [n]
males 448 952 513 077 551 757
females 708 867 807 037 846 916
total 1 157 819 1 320 114 1 398 673

Sick leave (total) [days]
males 4 889 976 5 581 619 5 900 980
females 7 210 036 8 069 732 8 568 113
total 12 100 012 13 651 351 14 469 093

Average duration of one case
 of sick leave [days]
males 8.72 8.79 8.66
females 8.26 8.23 8.28
total 8.43 8.45 8.43

Frequency of cases with 
temporary incapacity  
to work [%]
males 19.0 21.0 23.0
females 30.0 33.0 35.0
total 49.0 54.0 58.0

Frequency of days with 
temporary incapacity [%]
males 167.1 186.9 197.0
females 246.4 270.2 286.0
total 413.5 457.1 483.0

“–” – no data.



Economic costs due to sick leave of WWTP workers 137Nr 2

We have established that the basic salary of techni-
cians and applied specialists at WWTPs was 36% lower 
than the average salary for the country in 2012, 36% 
lower – in 2013 and 32% lower – in 2014.

For the studied 1-year period, as a  result of sick 
leave, in 2012 1.84 workers at WWTPs did not work for 
an entire year, which amounted to 1.66% (with 253 annu-
al work days); 3.06 workers did not work in 2013, which 
was 2.76% (with 252 annual work days); and 5.12 work-
ers in 2014 – 4.61% (with 251 annual work days).

In accordance with the legislation of the Republic of 
Bulgaria which was effective during the studied period, 
the employer and the employee make social security 
contributions in a  60:40  proportion to the following 
funds: Pensions Fund, General Disease and Maternity 
Fund, Unemployment Fund, Health Insurance Fund. 
The employer is responsible for the whole premium to 
the Occupational Accident and Occupational Disease 
Fund [10]. Social security contributions are not made 
by the employee in the case of sickness resulting in tem-
porary incapacity to work.

The total amount of the monthly social securi-
ty contributions paid by employers was  17.9% of the 
gross salary in 2012 and in 2013, and 18.1% – in 2014. 
The following contributions are included here: Pensions 
Fund: 9.9%, General Disease and Maternity Fund: 2.1%, 
Unemployment Fund: 0.6%, Occupational Accident and 
Occupational Disease Fund: 0.5% (0.7% in 2014, respec-
tively), and Health Insurance Fund: 4.8%. The average 
monthly amount of social security contributions for  
one wastewater treatment plant worker at those insur-
ance levels, as well as the economic losses suffered by 
employers and the National Social Security Institute, due  
to the worker’s sick leave are presented in the Table 5.

Since the 2012 change in Bulgarian legislation con-
cerning partial payment of sick leave compensations 
(the first 3 days of sick leave instance being covered by 
employers), the burden of economic losses due to pay-
ment of compensations (based on primary documents 
for temporary incapacity for work) has been equally 
distributed between employers and the state.

DISCUSSION

In  2010, the European Foundation for the Improve-
ment of Living and Working Conditions compared the 
mean absence rates from the 27 European Union (EU) 
Member States and Norway, the costs involved, policies 
for dealing with absence from the workplace and vari-
ous developments in relation to promoting health and Ta
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well-being. They found that the absenteeism rate varied 
from 0.8% in Italy to 7.7% in Norway. The headline ab-
sence rate in Bulgaria was 7.4% during 2007, but it had 
declined since 2002 [25]. We found that during the peri-
od of 2012–2014 the number of cases tended to increase 
but was significantly lower than the one in the report.

Our study found an upward tendency in the number 
of lost days per year due to sick-leave at WWTPs: it in-
creased from 1.66% in 2012  to 4.61% in 2014. Similar 
results were reported in other countries. In Germany, 4% 
of contracted labor is lost every year due to sickness ab-
sence. German employees take an average of 16.5 days 
of sick leave per year, while the average number of 
days of sick leave varies dramatically among  OECD 
(Organisation for Economic Co-operation and Devel-
opment) countries between  4.1  days  (United States) 
and 29.2 days (Slovakia) [26]. We found that in the pe-
riod  2012–2014  the average duration of 1 case of sick 
leave tended to increase from 5.3 days to 10.04 days for 
the workers at WWTPs, while this indicator remained 
at the same level for workers in Bulgaria in general. 

Many scientific publications offer data on the cor-
relation between sick leave and age: as age increases, 
so does the frequency of sickness and chronic diseas-
es. Furthermore, there is evidence that women get sick 
more than men  [11,27,28]. This is also confirmed by 
the female workers at WWTPs, who have been inves-
tigated by us: we have observed a  significant increase 
in the average duration of sick leave. The frequency of 
cases of temporary incapacity to work increased during 
the observed period both at WWTPs and in Bulgaria 
in general, this frequency being significantly higher 
for  WWTPs workers. These results have justified our 
expectations.

The established profile of diseases in the contin-
gent of the WWTPs may be influenced by risk factors 
such as family history, contact with infectious patients, 
smoking, alcohol abuse, reduced physical activity, un-
healthy diet, etc., none of which is directly related to oc-
cupational conditions. Still, work conditions influence 
significantly frequently and long-term sick employees. 
In the future, we plan to provide a  detailed study of 
these issues.

It is proven that there is a strong correlation between 
the duration of sick leave and the seriousness of the ill-
ness. It is also dependent on the presence or absence 
of traumas or chronic diseases because they require 
a prolonged period of absence from work due to treat-
ment and rehabilitation. This study confirms the above 
statements [29].

According to the  WHO (World Health Organiza-
tion) report (2014) [30], the total expenditure on health 
as percentage of gross domestic product in Bulgaria in-
creased from 6.2  in 2000  to 7.3  in 2011  (in the upper 
middle income group); social security expenditure on 
health as percentage of general government expenditure 
on health increased from  12  in  2000  to  68.4  in  2011 
(in the high income group); per capita government ex-
penditure on health (Purchasing Power Parity in in-
ternational dollars) increased from 235 in 2000 to 597 
in 2011 (in the upper middle income group). Compared 
with the same data for the European Region, the total 
expenditure on health as percentage of gross domestic 
product increased from 7.9 in 2000 to 9 in 2011; social 
security expenditure on health as percentage of general 
government expenditure on health decreased slightly  
from 52.5 in 2000 to 51.3 in 2011 [30].

Implementing a  successful “whole of governance” 
approach to health while achieving a reduction in eco-
nomic losses is difficult and challenging. Despite the 
current economic difficulties that the European Region 
faces, European governments must retain the ultimate 
responsibility for and commitment to protecting and 
promoting the health and well-being of the society [31]. 
Enabling people to take control over their health and its 
determinants strengthens communities and improves 
lives. Many aspects of social health protection (including 
the role, patterns, and costs of paid sick leave) may be 
misunderstood or underappreciated especially during 
times of economic crisis and recession. 

Economic incentives, as set by policy makers, shape 
the decisions of employees to go on sick leave. Paid sick 
leave schemes are often considered to be open to abuse, 
especially if the benefit is attractive. This is undoubt-
edly a  danger, and points to the need for strong ad-
ministration [3]. It is necessary to elaborate a complex 
person-oriented strategy to reduce the level of diseases 
with temporary incapacity, both in terms of frequency 
and severity. This strategy should include measures to 
ensure the prevention and monitoring of chronic and 
long-term diseases, their adequate treatment, the in-
clusion of workers in health promotion programs, as 
well as measures to guarantee a good collaboration be-
tween general practitioners (GPs) and physicians from 
the occupational health services, and to reduce the 
levels of existing job hazards and management of the 
residual risks to the health and safety of workers [32]. 

The study demonstrated that the administrative 
measures taken by the NSSI and employers to limit the 
economic costs due to temporary incapacity for work 
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were not effective. For instance, the recent change in leg-
islation (2012) [10] that transferred some of the econom-
ic burden onto employers (who are responsible for the 
compensation for the first 3 days of a paid sick instance) 
did not achieve the projected drop in the number of sick 
leave instances: in 2012–2014  the total number of sick 
leave instances actually increased. The ineffectiveness 
of the measures that were taken may be explained by 
a poor ability to identify and quickly rectify shortcom-
ings such as organizational, financial and legislative in-
adequacies. It has been observed by some authors that 
employees adapt their sick leave behavior to changes in 
legislation sick leave benefits. Thus the increase in sick 
leave among workers at WWTPs may be explained by 
certain changes in legislation: in 2014, the NSSI speeded 
up the payment of benefits. When their income is not 
interrupted by unpaid leave, families experience great-
er financial stability and economic well-being. Another 
factor is the rise in wages. In support of this, there are 
studies that show that low-income workers are the ones 
who can least afford to lose pay when they are sick [33].

A number of authors argue that an increase in the 
number of sick leave days will lead to lost productivity. 
Lost productivity due to illness should be appropriately 
measured and valued. There are several difficulties with 
the calculation of the economic costs resulting from 
paid monetary compensations for temporary incapac-
ity to work. Existing instruments generate varied esti-
mates of productivity loss [34]. The greatest difficulty is 
the lack of unified and recognized methods for arriving 
at such estimates [35–37]. 

The complexity and divergence of payment systems 
in various countries means that the problem related to 
determining a common, comparable basis is still not 
resolved. The direct costs may be deduced from reli-
able data sources. But besides direct expenses, there are 
also indirect costs to employers and the state. Calcu-
lating indirect costs may be very challenging. Tompa 
et  al.  [38,39] defined a number of challenges that put 
a barrier to undertaking sound economic evaluations 
of  the Occupational Safety and Health (OSH) inter-
ventions: the burden/benefit of costs and consequences 
which may be borne by varioust stakeholders in the sys-
tem; the presence of multiple providers of insurance for 
the coverage of losses, because of which no single in-
surer accurately captures the full costs associated with 
injuries and illnesses or the benefits of their prevention; 
existing human resource practices such as hiring con-
tract of temporary worker services, which can make it 
difficult to account for all workers and their exposures. 

Despite some limitations such as the comparatively 
small number of studied workers, the fact that our cal-
culations were made on the basis of the average salary 
in the studied companies, and the difficulty of compar-
ing different countries’ payment systems and of com-
paring the available data for Bulgaria as a whole and for 
the WWTPs in particular (there is no distinction made 
between employed and self-employed insured workers 
in published statistical data regarding the sick leave sta-
tus by year from the National Center of Public Health 
and Analyses, the National Social Security Institute, 
and the National Statistical Institute), this study is the 
first one in Bulgaria to investigate the economic costs 
for employers and the NSSI as a result of sick leave due 
to temporary disability of workers at WWTPs. 

The study offers a mathematical model for calculat-
ing the economic loss due to sick leave. The comparison 
of indicators for diseases leading to temporary incapac-
ity to work at the three WWTPs to those for Bulgaria 
as a whole was difficult due to the fact that there was 
no unified statistical system to track the temporary in-
capacity for work of employees by economic fields. We 
also based our conclusions on the results from a short 
three-year period of research which was very depen-
dent on staff-turnover. When calculating the econom-
ic losses, we did not take into account some indicators 
that were specific to each employee such as additional 
remunerations depending on the wastewater treatment 
plant capacity (in terms of PE), shift work, additional 
benefits paid by private insurance companies for the 
so-called “labor accident” risk, presenteeism, etc.

CONCLUSIONS

It has been established that the number of workers with 
temporary incapacity to work at WWTPs remained at 
the same level during the study period. Both the fre-
quency of cases and the number of lost days due to 
temporary incapacity increased in the observed period 
at WWTPs and in Bulgaria, the frequency and number 
being significantly higher for workers at WWTPs. The 
economic costs of sickness benefits for  WWTPs em-
ployee rose. It was found that the administrative mea-
sures taken by the NSSI (such as the shift in economic 
responsibility for the first 3 days of sick leave instance 
from the state to employers) and employers to limit the 
economic costs of temporary incapacity for work were 
not effective. It is necessary to design a  complex per-
son-oriented strategy to reduce the level of sick leave  
by working at its major cause, sickness: it is sickness 
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that must be tackled so that there is an amelioration 
both in terms of its frequency and severity.

ACKNOWLEDGEMENTS

The authors would like to thank the administration of  
the 3 Water Supply and Sewerage Companies, the teams of  
the Occupational Health services, all workers who took 
part in the study, and the management of the Medical Uni-
versity of Plovdiv for the financial support under the scien-
tific pro-jects No. НО-06/2014  and No.  BG05М2OP001-2. 
009-0025.

REFERENCES

1.	International Social Security Association [Internet]. Asso-
ciation;  2016  [cited  2017  Jul  5]. Ten global challenges for 
social security. Available from: https://www.issa.int/en/de-
tails?uuid=8d21eb96-8e9a-4303-9f1f-2329ac6efe57. 

2.	Heymann J, Earle A, Hayes J. The work, family and equity 
index: How does the United States measure up? [Internet]. 
Montreal: Institute for Health and Social Policy; 2007 [cit-
ed  2017  Jul  5]. Available from: https://www.worldpolicy- 
center.org/sites/default/files/Work%20Family%20and%20
Equity%20Index-How%20does%20the%20US%20mea-
sure%20up-Jan%202007.pdf.

3.	Scheil-Adlung X, Sandner L. The case for paid sick leave 
[Internet]. Geneva: World Health Report; 2010 [cited 2017 
Jul  5]. Available from: http://www.who.int/healthsystems/
topics/financing/healthreport/SickleaveNo9FINAL.pdf.

4.	Milli J, Xia J, Min J. Paid sick days benefit employers, work-
ers, and the economy [Internet]. Washington: Institute for 
Women’s Policy Research; 2016 [cited 2017 Jul 5]. Available 
from: https://iwpr.org/wp-content/uploads/wpallimport/fi-
les/iwpr-export/publications/B361.pdf.

5.	European Agency for Safety and Health at Work. Estimat-
ing the costs of accidents and ill-health at work – A review 
of methodologies [Internet]. Bilbao: The Agency; 2014 [cit-
ed  2017  Jul  1]. Available from: https://osha.europa.eu/en/
publications/reports/estimating-the-costs-of-accidents-
and-ill-health-at-work/view.

6.	European Agency for Safety and Health at Work. Estimat-
ing the cost of work-related accidents and ill-health: An 
analysis of European data sources [Internet]. Bilbao: The 
Agency; 2017 [cited 2017 Jul 1]. Available from: https://osha.
europa.eu/en/tools-and-publications/publications/estimat-
ing-cost-work-related-accidents-and-ill-health-analysis.

7.	Asfaw A, Pana-Cryan R, Rosa R. Paid sick leave and nonfa-
tal occupational injuries. Am J Public Health. 2012;102(9): 
59–64, https://doi.org/10.2105/AJPH.2011.300482.

8.	Parent-Thirion A, Macías E, Hurley  J, Vermeylen  G. In-
come and payment systems. In: Karppinen J, editor. Fourth 
European Working Conditions Survey European Founda-
tion for the Improvement of Living and Working Condi-
tions. Luxembourg: Official Publications of the European 
Communities; 2007. p. 83–9. 

9.	European Foundation for the Improvement of Living 
and Working Conditions. Absence from work – Bulgaria 
[Internet]. Brussels: European Observatory of Working 
Life; 2010 [cited 2017 Jul 5]. Available from: https://www.
eurofound.europa.eu/observatories/eurwork/compar-
ative-information/national-contributions/bulgaria/ab-
sence-from-work-bulgaria.

10.	[Social Security Code. State Gazette 1999, item 110]. Bul-
garian.

11.	Mastekaasa A, Dale-Olsen H. Do women or men have the 
less healthy jobs? An analysis of gender differences in sick-
ness absence. Eur Sociol Rev. 2000;16(3):267–86.

12.	Laaksonen M, Piha K, Martikainen  P, Rahkonen  O, La-
helma E. Health-related behaviours and sickness absence 
from work. Occup Environ Med. 2009 Dec;66(12):840–7, 
https://doi.org/10.1136/oem.2008.039248.

13.	Harder R, Heimersson S, Svanström M, Peters GM. Includ-
ing pathogen risk in life cycle assessment of wastewater 
management.  1. Estimating the burden of disease asso-
ciated with pathogens. Environ Sci Technol. 2014;48(16): 
9438–45.

14.	Prazmo Z, Krysinska-Traczyk  Е, Skorska  C, Sitkowska  J, 
Cholewa G, Dutkiewicz J. Exposure to bioaerosols in a mu-
nicipal sewage treatment plant. Ann Agric Environ Med. 
2003;10:241–8.

15.	Cyprowski M, Szarapińska-Kwaszewska  J, Dudkiewicz  B, 
Krajewski JA, Szadkowska-Stańczyk I. [Exposure assess-
ment to harmful agents in workplaces in sewage plant 
workers]. Med Pr. 2005;56(3):213–22. Polish.

16.	Brun E. Expert forecast on emerging biological risks re-
lated to occupational safety and health. In: Brun E, editor. 
EA for Safety and Health at Work. Luxembourg: Office for 
Official Publications of the European Communities; 2007. 
p. 27–32.

17.	Giovanni C. Shift work and health: Current problems and 
preventive actions. Saf Health Work.  2010;1(2):112–23, 
https://doi.org/10.5491/SHAW.2010.1.2.112.

18.	Toseva E. [Health risk from exposure to biological agents 
among workers in wastewater treatment plants]. Defended 
dissertation. Plovdiv: Medical University of Plovdiv; 2016. 
Bulgarian.

19.	Tsacheva N. [Practical methods for analysis and assessment 
of the health status of insured workers]. Sofia: Bolkanpress 
PLC; 2002. Bulgarian.

https://www.issa.int/en/details?uuid=8d21eb96-8e9a-4303-9f1f-2329ac6efe57
https://www.issa.int/en/details?uuid=8d21eb96-8e9a-4303-9f1f-2329ac6efe57
https://www.worldpolicycenter.org/sites/default/files/Work Family and Equity Index-How does the US measure up-Jan 2007.pdf
https://www.worldpolicycenter.org/sites/default/files/Work Family and Equity Index-How does the US measure up-Jan 2007.pdf
https://www.worldpolicycenter.org/sites/default/files/Work Family and Equity Index-How does the US measure up-Jan 2007.pdf
https://www.worldpolicycenter.org/sites/default/files/Work Family and Equity Index-How does the US measure up-Jan 2007.pdf
http://www.who.int/healthsystems/topics/financing/healthreport/SickleaveNo9FINAL.pdf
http://www.who.int/healthsystems/topics/financing/healthreport/SickleaveNo9FINAL.pdf
https://iwpr.org/wp-content/uploads/wpallimport/files/iwpr-export/publications/B361.pdf
https://iwpr.org/wp-content/uploads/wpallimport/files/iwpr-export/publications/B361.pdf
https://osha.europa.eu/en/publications/reports/estimating-the-costs-of-accidents-and-ill-health-at-work/view
https://osha.europa.eu/en/publications/reports/estimating-the-costs-of-accidents-and-ill-health-at-work/view
https://osha.europa.eu/en/publications/reports/estimating-the-costs-of-accidents-and-ill-health-at-work/view
https://osha.europa.eu/en/tools-and-publications/publications/estimating-cost-work-related-accidents-and-ill-health-analysis
https://osha.europa.eu/en/tools-and-publications/publications/estimating-cost-work-related-accidents-and-ill-health-analysis
https://osha.europa.eu/en/tools-and-publications/publications/estimating-cost-work-related-accidents-and-ill-health-analysis
https://doi.org/10.2105/AJPH.2011.300482
https://www.eurofound.europa.eu/observatories/eurwork/comparative-information/national-contributions/bulgaria/absence-from-work-bulgaria
https://www.eurofound.europa.eu/observatories/eurwork/comparative-information/national-contributions/bulgaria/absence-from-work-bulgaria
https://www.eurofound.europa.eu/observatories/eurwork/comparative-information/national-contributions/bulgaria/absence-from-work-bulgaria
https://www.eurofound.europa.eu/observatories/eurwork/comparative-information/national-contributions/bulgaria/absence-from-work-bulgaria
https://doi.org/10.1136/oem.2008.039248
https://doi.org/10.5491/SHAW.2010.1.2.112


Economic costs due to sick leave of WWTP workers 141Nr 2

20.	Batkis G, Lekarev L. [Social hygiene and healthcare orga- 
nization]. Moskow: Medicine; 1969. Russian.

21.	National Social Security Institute. [Statistics and analyzes. 
Statistics] [Internet]. Sofia: The Institute; 2017 [cited 2016 
Nov 3]. Available from: http://www.nssi.bg/aboutbg/st/
statistic/155-ozm . Bulgarian.

22.	World Health Organization. International Classification 
of Diseases and Related Health Problems. 10th Revision 
[Internet]. Geneva: International Classification of Diseas-
es; 2010 [cited 2017 Jul 5]. Available from: http://apps.who.
int/classifications/icd10/browse/2016/en.

23.	[Branch collective agreement for the system of “Water sup-
ply, sewerage and water treatment”, concluded between the 
representative organizations of employers and unions in 
the industry] Sofia; 2014. Bulgarian. 

24.	National Social Security Institute. [Statistical yearbook de-
mography, economics and social security 2014] [Internet]. 
Sofia: The Institute;  2014  [cited  2016  Nov  3]. Available 
from: http://www.noi.bg/images/bg/about/statisticsand- 
analysis/statistics/pokazateli/2014_Demography.pdf. Bul- 
garian. 

25.	European Foundation for the Improvement of Living 
and Working Conditions. Absence from work [Internet]. 
Dublin: The Foundation; 2010 [cited 2017 Jul 5]. Available 
from: https://www.eurofound.europa.eu/sites/default/fi-
les/ef_files/docs/ewco/tn0911039s/tn0911039s.pdf.

26.	Ziebarth NR. Sickness absence and economic incentives: 
Dissertation summary [Internet]. Berlin: W.E. Upjohn In-
stitute for Employment Research; 2011 [cited 2017 Jul 1]. 
Available from: http://research.upjohn.org/cgi/viewcon-
tent.cgi?article=1048&context=dissertation_awards. 

27.	Molarius A, Janson S. Self-rated health, chronic diseases, 
and symptoms among middle-aged and elderly men and 
women. J Clin Epidemiol. 2002;55(4):364–70, https://doi.
org/10.1016/S0895-4356(01)00491-7.

28.	Hopman W, Harrison M, Coo H, Friedberg E, Buchan-
an M, van den Kerkhof E. Associations between chronic 
disease, age and physical and mental health status. Chro-
nic Dis Can. 2009;29(3):108–16.

29.	Andersen S. The cost of sickness: On the effect of the du-
ration of sick leave on post-sick leave earnings. Soc Sci 
Med. 2010;70:1581–9.

30.	World Health Organization. Part III. Global health indica-
tors. 7. Health expenditure [Internet]. Geneva: The Organi-
zation; 2014 [cited 2017 Jul 1]. Available from: http://apps.

who.int/iris/bitstream/10665/112738/1/9789240692671_
eng.pdf.

31.	World Health Organization. Health  2020.  A  European 
policy framework and strategy for the 21st century [Inter-
net]. Geneva: The Organization;  2013  [cited  2017  Jul  3]. 
Available from: http://www.euro.who.int/__data/assets/
pdf_file/0011/199532/Health2020-Long.pdf?ua=1.

32.	World Health Organization. Good practice in occupational 
health services: A contribution to workplace health [Inter-
net]. Geneva: The Organization;  2002  [cited  2017  Jul  3]. 
Available from: http://www.euro.who.int/__data/assets/
pdf_file/0007/115486/E77650.pdf.

33.	Schön M. Unemployment, sick leave and health. Confer-
ence paper. Contributions to the annual conference of the 
Association for Social Policy: Economic development – 
Theory and policy.  [Internet] Kiel: Leibniz Information 
Center for Economics; 2015 [cited 2017 Jul 5]. Available 
from: https://www.econstor.eu/bitstream/10419/113013/1/
VfS_2015_pid_444.pdf.

34.	Zhang W, Bansback N, Anis  A. Measuring and valuing 
productivity loss due to poor health: A critical review. Soc 
Sci Med.  2011;72(2):185–92, https://doi.org/10.1016/j.soc-
scimed.2010.10.026. 

35.	Mattke S, Balakrishnan A, Bergamo G, Newberry S. A re-
view of methods to measure health-related productivity 
loss. Am J Manag Care. 2007;13(4):211–7.

36.	Cancelliere C, Cassidy J, Ammendolia C, Côté P. Are work-
place health promotion programs effective at improving 
presenteeism in workers? A  systematic review and best 
evidence synthesis of the literature. BMC Public Health.   
2011;11:395, https://doi.org/10.1186/1471-2458-11-395.

37.	Baxter S, Campbell  S, Sanderson  K, Cazaly  C, Venn  A, 
Owen C, et al. Development of the workplace health sav-
ings calculator: A  practical tool to measure economic 
impact from reduced absenteeism and staff turnover in 
workplace health promotion. BMC Res Notes. 2015;8:457, 
https://doi.org/10.1186/s13104-015-1402-7.

38.	Tompa E, Trevithick S, McLeod C. Systematic review of the 
prevention incentives of insurance and regulatory mech-
anisms for occupational health and safety. Scand  J  Work  
Environ Health. 2007;33(2):85–95.

39.	Tompa E, Verbeek J, van Tulder M, de Boer A. Develop-
ing guidelines for good practice in the economic evalua-
tion of occupational safety and health interventions. Scand  
J Work Environ Health. 2010;36(4):313–8.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creative-
commons.org/licenses/by-nc/3.0/pl/deed.en.

Publisher: Nofer Institute of Occupational Medicine, Łódź, Poland

http://www.nssi.bg/aboutbg/st/statistic/155-ozm
http://www.nssi.bg/aboutbg/st/statistic/155-ozm
http://apps.who.int/classifications/icd10/browse/2016/en
http://apps.who.int/classifications/icd10/browse/2016/en
http://www.noi.bg/images/bg/about/statisticsandanalysis/statistics/pokazateli/2014_Demography.pdf
http://www.noi.bg/images/bg/about/statisticsandanalysis/statistics/pokazateli/2014_Demography.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_files/docs/ewco/tn0911039s/tn0911039s.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_files/docs/ewco/tn0911039s/tn0911039s.pdf
http://research.upjohn.org/cgi/viewcontent.cgi?article=1048&context=dissertation_awards
http://research.upjohn.org/cgi/viewcontent.cgi?article=1048&context=dissertation_awards
https://doi.org/10.1016/S0895-4356(01)00491-7
https://doi.org/10.1016/S0895-4356(01)00491-7
http://apps.who.int/iris/bitstream/10665/112738/1/9789240692671_eng.pdf
http://apps.who.int/iris/bitstream/10665/112738/1/9789240692671_eng.pdf
http://apps.who.int/iris/bitstream/10665/112738/1/9789240692671_eng.pdf
http://www.euro.who.int/__data/assets/pdf_file/0011/199532/Health2020-Long.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0011/199532/Health2020-Long.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0007/115486/E77650.pdf
http://www.euro.who.int/__data/assets/pdf_file/0007/115486/E77650.pdf
https://www.econstor.eu/bitstream/10419/113013/1/VfS_2015_pid_444.pdf
https://www.econstor.eu/bitstream/10419/113013/1/VfS_2015_pid_444.pdf
http://www.sciencedirect.com/science/article/pii/S0277953610007756?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0277953610007756?via%3Dihub
https://doi.org/10.1016/j.socscimed.2010.10.026
https://doi.org/10.1016/j.socscimed.2010.10.026
https://doi.org/10.1186/1471-2458-11-395
https://doi.org/10.1186/s13104-015-1402-7
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

