Medycyna Pracy 2016;67(3):289-299 8 [(c0) A
http://medpr.imp.lodz.pl/en http://dx.doi.org/10.13075/mp.5893.00378

ORIGINAL PAPER

Katarzyna Dubas-Jakobczyk'
Ewa Kocot'

Michat Seweryn'

Magdalena Koperny*

PRODUCTION LOST DUETO CERVICAL CANCER IN POLAND IN 2012
PRODUKCJA UTRACONA Z POWODU WYSTEPOWANIA NOWOTWORU SZYJKI MACICY W POLSCE W 2012 R.

! Jagiellonian University Medical College / Collegium Medicum Uniwersytetu Jagiellonskiego, Krakéw, Poland
Institute of Public Health, Health Economics and Social Security Department / Instytut Zdrowia Publicznego, Zaktad Ekonomiki Zdrowia
i Zabezpieczenia Spolecznego

% Province Sanitary Epidemiological Station of Lesser Poland / Wojewddzka Stacja Sanitarno-Epidemiologiczna w Krakowie, Krakéw, Poland

ABSTRACT

Background: Poland has one of the highest cervical cancer mortality rates in Europe. It is related to the problem of late diagnosis
and low attendance rate in screening programs. The objective of the study has been to assess the annual production loss due to the
cervical cancer morbidity and mortality in Poland in 2012. The outcomes have been to provide comprehensive information on cervi-
cal cancer’s influence on population’s ability to work and its overall economic burden for the society. The study has also provided
the methodological framework for disease-related production losses in Polish settings. Material and Methods: The human capital
method was used. The production losses were calculated in both monetary and quantitative terms (working days lost) due to 4 fol-
lowing reasons: 1) temporary disability to work, 2) permanent disability, 3) informal care, and 4) mortality. Results: Cervical cancer
resulted in approx. 702 964 working days lost in 2012 due to absence at work for both patients and care givers and a total number
of 957 678 working days lost due to patients’ mortality. The total value of production lost was assessed at 111.4 million euros. More
than 66% of this value was attributed to women’s mortality. Conclusions: The calculation of production lost due to cervical cancer
burden provides strong evidence to support adequate health promotion and disease prevention actions. Actions promoting cervical
cancer screening should be intensified including workplace health promotion activities. Med Pr 2016;67(3):289-299
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STRESZCZENIE

Wstep: Polska ma jeden z najwyzszych w Europie wskaznikow umieralnosci kobiet z powodu nowotworu szyjki macicy. Niewiele ko-
biet uczestniczy w programach przesiewowych, a u wielu choroba jest péZno diagnozowana. Celem badania bylo oszacowanie produk-
cji utraconej z powodu wystepowania nowotworu szyjki macicy w Polsce w 2012 r., a tym samym ocena wplywu choroby na zdolnos¢
populacji do pracy. Analize mozna traktowaé rowniez jako przyktad metodyki szacowania strat produkeyjnych z powodu wystepo-
wania okre$lonej jednostki chorobowej przy wykorzystaniu dostepnych w Polsce danych. Material i metody: Wykorzystano metode
kapitatu ludzkiego i oszacowano produkcje utracong z 4 powodéw - 1) czasowej niezdolnosci do pracy, 2) trwalej niezdolnosci do pra-
cy, 3) opieki cztonkéw rodziny nad osobg chorg i 4) umieralnosci — w kategoriach monetarnych i ilo§ciowych (dni utraconej produk-
¢ji). Wyniki: Nowotwor szyjki macicy spowodowal w 2012 r. utrate 702 964 dni produkcji z powodu chorobowosci i 957 678 dni z po-
wodu umieralno$ci. Catkowita produkeje utracong oszacowano na 111,4 mln euro, z czego ponad 66% bylo spowodowanych zgonami
0s6b chorych na nowotwor. Wnioski: Oszacowanie produkeji utraconej z powodu nowotworu szyjki macicy dostarcza silnych argu-
mentéw w procesie alokacji zasobéw w sektorze zdrowia na rzecz prewencji nowotworéw. Nalezy zintensyfikowaé rowniez dziatania
z zakresu promocji badan przesiewowych, m.in. z uwzglednieniem roli pracodawcy. Med. Pr. 2016;67(3):289-299
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INTRODUCTION occurring per year). In Europe in 2012, 13.4 women

per 100 000 of the population were diagnosed with CC
Cervical cancer (CC) is one of the most common and 24 397 died from it. Poland has one of the high-
cancers among women worldwide (with an estimat- est mortality rates in Europe (7.4 in comparison with
ed 500 000 cases and an average rate of 300 000 deaths  the European Union’s average rate of 3.9 and 4.7 - for
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Europe in 2012) [1]. In 2012, 1669 women died in Po-
land due to CC, the majority of whom were of produc-
tive age [2].

The calculation of production loss due to specific
illnesses has been broadly discussed and presented in
literature [3-6]. It constitutes one of the elements of the
cost of illness studies which measure the economic bur-
den of a disease and estimate the maximum amount
that could potentially be saved or gained if a disease
were eradicated [6]. It is also an element of health
programs’ economic evaluation studies which take
a broad, societal perspective. The comprehensive anal-
ysis of the cost of illness includes both direct (medical
and non-medical) costs as well as values of production
losses due to reduced working time (called an indirect
cost). An indirect cost is attributed to both morbidity
(absenteeism at work due to ill health and presentee-
ism - that is lower productivity while being present at
work) and mortality (potential years of production lost
due to death at productive age).

Several studies present the estimation of direct and/
or indirect costs associated with CC in different coun-
tries [7-12]. The experts of the American Cancer Society
indicate that production losses due to CC may be more
than a half of the total costs associated with the can-
cer [13]. Insinga et al. estimated that the indirect costs
of CC in the USA far outweigh the direct costs associ-
ated with the diagnosis and treatment of the cancer [9].
Lost production due to CC in Poland in 2009 was esti-
mated in the Macioch and Hermanowski study at the
level of 87 million euros, constituting the second largest
oncological cause of lost production (following breast
cancer) in the female population [14]. Any compari-
son between the studies is impossible due to different
methodological approaches.

Aim of the study

The aim of this study has been to assess the annual
production loss due to CC morbidity and mortality in
Poland in 2012. The added value of the presented analy-
sis, in comparison to the previous study (Macioch and
Hermanowski [14]), is the presentation of outcomes in
both monetary and quantitative terms. Information on
the number of working days and/or person-years lost
due to CC is presented. The assessment is carried out
due to 4 following reasons of production lost:

1. Temporary disability to work.

2. Permanent disability.

3. Informal care.

4. Mortality.

The analysis of quantitative outcomes provides an
important insight into how CC affects the population’s
ability to work and allows for comparisons with dif-
ferent settings/studies. The results are to help under-
stand CC’s economic burden on Polish society and thus
constitute the evidence to support adequate health pro-
motion and disease prevention actions.

MATERIAL AND METHODS

The human capital method (HCM) was used to assess
production loss due to CC in Poland in 2012. This ap-
proach encompasses the societal perspective and esti-
mates an individual’s contribution to society by apply-
ing a specific productivity measure (examples are: aver-
age earnings, gross domestic product (GDP) per person
employed, gross added value per capita). It counts any
hour not worked due to illness as an hour of production
lost [15,16]. The choice of the HCM was based on its
broad applicability in economic evaluation studies and
exploitation of commonly available data.

The analysis included production loss due to:

1. Patients’ work absence due to temporary disability

(sick leave).

2. Patients’ work absence due to permanent disability
in the form of reduced hours or workforce departure.

3. Informal care givers’ work absence (a carer’s leave).

4. Mortality among patients’ population of produc-
tive age.

The first three from the above categories measure
the production loss due to CC morbidity of both pa-
tients (1-2) and caregivers (3). The fourth category mea-
sures the production loss due to patients’ mortality. Re-
gardless of the category, the formula of calculating the
production loss was always: ‘number of days or years
of production lost” multiplied by ‘“forgone productivity
measure.

While calculating the number of days of patients’
work absence due to temporary disability (sick leaves),
only working days were included (on average: 5/7 of the
total number of days of work absence).

In the case of permanent disability to work - the
number of patients benefiting from a social security
allowance due to permanent disability to work caused
by CC in 2012 was used. Those women represent-
ed 2 groups: those with permanent but partial disabil-
ity and those with complete permanent disability. The
first group could be employed on a part-time job basis
(CC caused reduced hours of work), whilst the second
group had to be dismissed from the workforce resourc-
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es permanently (workforce departure). The value of the
social security allowance for women with partial dis-
ability is at the level of 75% of the allowance for women
with complete disability. Based on the differences in the
allowances’ values, it was assumed that in the case of
reduced hours of work, the woman may be employed
only at the level of 25% of full time basis (thus the lost
production value was calculated as 75% of the applied
measure).

Occurrence of an illness might result in a limited
work ability not only for the patient himself/herself but
also for the informal carer — mainly a family member.
In Poland, family members of a patient may officially
apply for the so called ‘carer’s leave, that is a justified
temporary absence from work (for the time of taking
care of the patient). There is no detailed data on the
number and duration of a carer’s leave per a patient’s
illness ICD-10 (ICD - the International Statistical Clas-
sification of Diseases and Related Health Problems) cat-
egory. The number of days of informal care givers’ ab-
sence from work due to taking care of CC patients was
assessed based on the proportion of CC sick leaves in
the adult population to the total number of sick leaves
in 2012. We assumed that the number of days of infor-
mal care givers’ absence from work due to taking care
of CC patients in relation to the total number of days
of informal care givers’ absence from work is the same
as the relation of the number of days of CC patients’
absence from work to the total number of all causes of
patients’ work absence.

Finally, for the purpose of the calculation of produc-
tion loss due to premature mortality, the following data
was included:

while calculating the number of women who would

have lived had they not died due to CC, the survival

probability rates for women in 2012 at each age were
applied with the aim of adjusting for the probability

of death from other causes [2];

the retirement age for women who would have lived

had they not died from CC in 2012 was applied to

the 60-67 years old (depending on the women’s age
in 2012) according to the Polish pension system leg-

islation [17];

the GDP growth forecast for Poland after the

year 2012 was applied according to the European

Commission’s analysis [18];

the employment rate of women in 2012 was included

as well as its projected value per age group after the

year 2012, based on the European Commission’s

analysis [18,19];

the present value of all future production losses was

calculated using a 5% discount rate. The choice of

the discount rate was based on the Polish Ministry
of Health’s regulation concerning economic evalua-

tions’ basic requirements [20].

The forgone productivity measure applied in the
analysis was the gross domestic product (GDP) per per-
son employed. This measure presents the real value of
an employee’s work, which due to market failures might
be higher than the salary he or she receives [21]. The val-
ue of the GDP per employee was adjusted by a correc-
tion factor (0.65 for base analysis) representing produc-
tion elasticity in respect of a labour factor. As economic
growth depends on several production factors (the key
ones include labour and capital), diminishing only one
of them (labour) influences only a relevant proportion
of the GDP. Application of a correction factor allows
the adjustment of the GDP per employee value to pres-
ent its percentage share related only to a labour factor
(in this case — hours of work/production lost due to CC
morbidity and mortality). It corresponds to the com-
monly accepted value of the labour percentage share in
total income [18].

Summary of all methodological assumptions is pre-
sented in the Table 1.

The majority of data for the analysis was obtained
from publicly available sources. The data on CC mor-
tality was obtained from the Central Statistical Office’s
(Gléwny Urzad Statystyczny — GUS) Demography Da-
tabase 2014.

The data on the number of sick leaves, the number
of days of temporary and permanent disability to work
due to CC were obtained from the Social Insurance
Institute (Zaklad Ubezpieczen Spotecznych - ZUS).
Being a part of obligatory social and health insurance
schemes and covering a vast majority of the popula-
tion — ZUS provides data on social insurance benefits
consumption, including benefits in the case of tem-
porary or permanent work disability per ICD-10 cat-
egory. There is also a separate social insurance sys-
tem for farmers: the Agricultural Social Insurance
Fund (Kasa Rolniczego Ubezpieczenia Spotecznego —
KRUS), which covers about 10% of the total popula-
tion enjoying the social insurance coverage. The Ag-
ricultural Social Insurance Fund does not provide
data on sick leave per ICD-10 category, thus the data
for farmers was assessed by applying the same CC re-
lated work disability benefits proportion as in the case
of the general population. All the data was gathered
in June 2014.
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Table 1. Parameters included in the methodological assumption for assessment of production lost due to cervical cancer (CC)
in Poland, 2012
Tabela 1. Parametry uwzglednione w zalozeniach metodologicznych szacowania produkcji utraconej z powodu wystepowania
nowotworu szyjki macicy w Polsce w 2012 r.
Parameter Value References
Parametr Wartos¢ Pismiennictwo
GDP per employee in Poland in 2012 / PKB na 1 pracujacego w Polsce w 2012 r. [EUR] 24 466.19 GUS, 2014 [19]
GDP correction factor / Wspoltczynnik korygujacy PKB 0.65 European Commission, 2009 [21]
Working days per year in Poland in 2012* / Dni robocze w roku w Polsce w 2012 r.* [n] (M) 229 authors’ calculation / oszacowane
przez autoréw
Employment rate of women in Poland in 2012 / Wskaznik zatrudnienia kobiet w Polsce 2012 r. [%] 53.1 GUS, 2014 [19]
Survival probability rate for women in Poland in 2012 / Wspélczynnik przezywalnosci kobiet 0.9998-0.6757 GUS, 2014 [2]

w Polsce w2012 r.

Women retirement age in Poland in 2012 / Wiek kobiet w momencie przejécia na emeryture

w Polsce w 2012 1. [years]

GDP growth forecast in Poland after 2012 / Prognoza wzrostu PKB w Polsce po 2012 r. [%]

Forecast of employment rate of women per age groups in Poland after 2012 / Prognoza
wskaznika zatrudnienia kobiet wg grup wiekowych w Polsce po 2012 r. [%]

Discount rate / Stopa dyskontowa [%]

60-67 Pensions Act, 2012 [17]
2.38-1.60 European Commission, 2011 [18]
24.4-72.5 European Commission, 2011 [18]

5 MZ, 2012 [20]

GDP - gross domestic product / PKB - produkt krajowy brutto, GUS - Central Statistical Office / Gtéwny Urzad Statystyczny, MZ — Ministry of Health / Ministerstwo Zdrowia.

M - mean / érednia.

* Excluding weekend’s days and obligatory holiday leave / Wylaczajac weekendy i dni ustawowo wolne od pracy.

The calculation of lost production due to the CC in
Poland in 2012 included two ICD-10 categories: C.53 —
malignant neoplasm of cervix uteri (invasive CC)
and D.06 - carcinoma in situ of cervix uteri (called the
pre-cancer stage or non-invasive CC).

Production loss is presented in both descriptive
(number of days/years of production lost) and mone-
tary terms. All monetary values are expressed in terms
of euro (constant 2012).

In order to check the robustness of the results,
a multivariate sensitivity analysis was performed. It in-
cluded changes of two factors: the GDP correction fac-
tor (to 0.55 and 0.60 with the base value of 0.65) and the
discount rate (to 0% and 3% with the base value 5%).
The labour factor’s percentage share in the national in-
come differs among countries. Some studies indicate
that the level of the labour percentage share is lower in
the new Member States of the European Union (EU)
than in the EU-15 (the average value in Poland
in 1992-2006 was estimated to stand at 0.55, while the
average rate for the EU-15 was 0.64) [22]. Additionally,
the recent research indicates that the labour percentage
share is declining in many countries [23]. Therefore,
in the framework of the sensitivity analysis, two dif-
ferent, lower values of the GDP correction factor were
applied: 0.60 and 0.55. As for the discount factor, two

additional values were also applied (3% and 0%). These
were the values recommended by the World Health
Organization for economic evaluation studies [24].

RESULTS

The value of the production loss due to the CC in Poland

in 2012 is presented in the following four categories:

1. Patients’ work absence related to temporary disabil-
ity (sick leaves) — in 2012 a total number of 5964 sick
leaves were issued by doctors due to the CC, which re-
sulted in a total number of 167 833 days of temporary
work absence (which gives approx. 119 881 work-
ing days lost). The average duration of sick leave
due to the CC was 28.14 days (28.53 days for C.53
and 20.22 days for D.06).

The total value of the production loss due to tem-
porary disability to work was assessed to stand
at 8 325 193.85 euros, the vast majority of which (97%)
was due to the invasive form of the CC (C.53) (Table 2).

2. Patients’ work absence related to permanent dis-
ability — in 2012, 3135 Polish women benefited from
the social security allowance due to permanent
disability to work caused by the CC. This number
included 531 women with permanent but partial
disability (the CC caused reduced hours of work)
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Table 2. Production lost due to cervical cancer (CC) patients’ work absence related to temporary disability (sick leaves) in Poland, 2012
Tabela 2. Produkcja utracona z powodu czasowej niezdolnosci do pracy zwiazanej z przebywaniem na zwolnieniu lekarskim
wynikajacym z wystepowania nowotworu szyjki macicy w Polsce w 2012 r.

Production lost®
Produkcja utracona®

Working days lost

ICD-10 category Utracone dni pracy

Kategoria ICD-10

(n] [EUR]
C.53 115 883 8047 522.39
D.06 3998 277 671.47
Total / Ogotem 119 881 8325193.85

ICD-10 - International Statistical Classification of Diseases and Related Health Problems / Migdzynarodowa Statystyczna Klasyfikacja Choréb i Probleméw Zdrowotnych;
C.53 - malignant neoplasm of cervix uteri (invasive CC) / nowotwor zloéliwy szyjki macicy (inwazyjna forma raka szyjki macicy); D.06 - carcinoma in situ of cervix uteri
(called the pre-cancer stage or non-invasive CC) / rak in situ szyjki macicy (nazywany stanem przedinwazyjnym).

* Calculated based on the GDP per employee per working day adjusted by the correction factor (0.65) = 69.45 euros / Obliczono na podstawie PKB na 1 pracujgcego na 1 dzien
roboczy z uwzglednieniem wspétczynnika korygujacego (0,65) = 69,45 euro.

GDP - asin Table 1/ PKB - jak w tabeli 1.

Table 3. Production lost due to cervical cancer (CC) patients’ work absence related to permanent disability in Poland, 2012
Tabela 3. Produkcja utracona z powodu trwalej niezdolnosci do pracy spowodowanej wystepowaniem nowotworu szyjki macicy
w Polsce w2012 1.

Women Production lost
ICD-10 category . .
Kategoria ICD-10 Kobiety Produkcja utracona
§ [n] [EUR]
Permanent disability in the form of reduced hours (partial disability to work) / Trwata niezdolno$¢ do pracy

skutkujgca redukejg liczby godzin zatrudnienia (czg¢éciowa niezdolnos¢ do pracy)
C.53 523 6236 753.95
D.o6 8 99 902.24*
sub-total / ogotem 531 6336 656.19°

Permanent disability in the form of workforce departure (complete disability to work) / Trwata niezdolno$¢
do pracy skutkujgca brakiem mozliwosci podjecia zatrudnienia (catkowita niezdolnos¢ do pracy)

C.53 2 604 41407 098.71°
D.o6 0 0.00°
sub-total / ogotem 2604 41 407 098.71°
Total / Ogélem 3135 47 743 754.90

* Calculated based on 75% of the GDP per employee adjusted by the correction factor (0.65) = 11 927.27 euros / Obliczono na podstawie 75% PKB na 1 pracujacego
z uwzglednieniem wspoélczynnika korygujacego (0,65) = 11 927,27 euro.

® Calculated based on the GDP per employee adjusted by the correction factor (0.65) = 15 903.02 euros / Obliczono na podstawie PKB na 1 pracujacego z uwzglednieniem
wspolczynnika korygujacego (0,65) = 15 903,02 euro.

Other abbreviations as in Table 2 / Inne obja$nienia jak w tabeli 2.

and 2604 - with complete permanent disability
(the CC caused workforce departure).

The total value of the production lost due to permanent
disability was assessed to stand at 47 743 754.90 eu-
ros. The major reason for production losses was per-
manent disability in the form of workforce departure
due to the invasive form of the CC (C.53) (Table 3).
Informal care givers’ work absence — informal care
givers devoted approx. 873 working days in 2012 to
take care of the CC patients. The value of the produc-

tion lost due to their work absence was assessed to
stand at the level of 60 638.17 euros (Table 4).

Mortality among the working age patient popu-
lation — in 2012, 1669 women died in Poland due
to the CC. All deaths were caused by the invasive
form of the cervical cancer (C.53). The majority of
women who died (998) were at the productive age,
so it resulted in indirect costs of the lost production.
Women’s productive age is set at 18-67 years old
(according to the Polish pension system principles).
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Table 4. Production lost due to informal care givers’ work absence during providing care for cervical cancer (CC) patients

in Poland, 2012

Tabela 4. Produkcja utracona z powodu opieki nad osobg chorg na nowotwor szyjki macicy w Polsce w 2012 r.

Working days lost (approx.) Production lost*
1CD- 104 category Utracone dni pracy (szacowane) Produkcja utracona®
Kategoria ICD-10 [EUR]
C.53 58 615.69
D.06 2022.47
Total / Ogotem 60 638.17

Abbreviations as in Table 1 and 2 / Objaénienia jak w tabeli 11 2.

Table 5. Production lost due to deaths caused by cervical cancer (CC) in Poland, 2012
Tabela 5. Produkcja utracona z powodu zgonéw spowodowanych nowotworem szyjki macicy w Polsce w 2012 r.

Women who would have

Women who would have

lived and been employed GDP per Production lived and been employed GDP per Production
if they had not died employee’s lost due if they had not died employee’s lost due
due to CC, 2012* present value**  to mortality due to CC, 2012* present value**  to mortality
Year Kobiety, ktore Warto$é Produkcja Year Kobiety, ktore Wartosé Produkcja
Rok pozostatyby przy zyciu terazniejsza utracona Rok pozostalyby przy zyciu terazniejsza utracona
i byty zatrudnione, PKBnal z powodu i byly zatrudnione, PKB na 1 z powodu
gdyby nie umarly pracujacego** zgonow gdyby nie umarly pracujacego** 2gonow
z powodu CC w2012 r.* [EUR] [EUR] z powodu CC w2012 r.* [EUR] [EUR]
(n] (n]
2012 413 24 466.19 6565 271.77 2036 26 12 887.10 216 388.87
2013 380 23 853.37 5894 794.02 2037 20 12 543.44 162 197.44
2014 347 23 253.63 5240 757.39 2038 18 12 208.95 142 526.95
2015 316 22 666.75 4648 871.54 2039 16 11 883.38 123 598.72
2016 285 22092.52 4 088 954.38 2040 12 11 566.49 92 518.55
2017 268 21530.74 375395243 2041 10 11 253.64 75 374.53
2018 242 20 981.20 3303 753.36 2042 8 10 944.97 56 776.90
2019 215 20 443.68 2859 284.93 2043 7 10 640.60 49 267.88
2020 192 19917.98 2489 693.68 2044 6 10 340.63 42 044.67
2021 181 19 402.01 2288 414.93 2045 4 10 045.19 27 646.17
2022 160 18 895.71 1971 026.06 2046 3 9756.27 19 291.60
2023 145 18 399.03 1731 454.43 2047 2 9473.80 11 305.26
2024 129 17 911.89 1505 800.60 2048 2 9197.71 11 039.32
2025 122 17 434.24 1383 614.56 2049 2 892791 10777.16
2026 106 16 966.01 1164 252.52 2050 1 8 664.32 3506.27
2027 91 16 507.12 980 798.36 2051 1 8 405.22 3420.77
2028 81 16 057.49 848 833.06 2052 1 8 150.66 333593
2029 78 15 617.06 792 110.56 2053 1 7900.71 3251.82
2030 68 15185.73 675 338.95 2054 1 7 655.41 3168.48
2031 59 14 769.21 563 988.31 2055 0 7 414.81 0.00
2032 49 14 366.92 453 689.21 Total / Ogétem 55275508.11
2033 44 13 978.33 398 068.72 GDP - as in Table 2 / PKB - jak w tabeli 2.
* Adjusted by the forecast of the female employment rate / Skorygowane o prognozo-
2034 38 13 602.91 337 365.03 wany wskaznik zatrudnienia kobiet.
2035 3 13 240.17 277 982.01 ** Adjusted by correction factor (0.65) / Z uwzglednieniem wspotczynnika korygu-

jacego (0,65).
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The analysis of mortality-related production losses in-
cluded the period 2012-2055, that is the year in which
the last woman out of those who died in 2012 would
have retired (if she had not died due to the CC). The

The total value of the production lost due to mortal-
ity among the working age patient population was as-
sessed to stand at 55 275 508.11 euros and constitutes
the main driver of the CC-related production loss.

outcomes are presented in the Table 5. In the calcu-
lation of the future production loss - the forecast of
the women’s employment rate per age group as well
as the GDP growth was applied.

Summary results
The Table 6 presents a summary of the outcomes. The
total value of the 2012 CC morbidity and mortality-

Table 6. Reasons for production lost due to cervical cancer (CC) in Poland, 2012
Tabela 6. Przyczyny produkcji utraconej z powodu wystepowania nowotworu szyjki macicy w Polsce w 2012 r.

Production lost

Reason Produkgja utracona
Przyczyna
EUR %
Women’s work absence related to temporary disability (sick leaves) / Czasowa niezdolno$¢ do pracy kobiet chorych 8325193.85 8.48
(zwolnienie lekarskie)
Women’s work absence related to permanent disability / Trwata niezdolnos¢ do pracy kobiet chorych 47 743 754.90 25.34
Informal care givers’ work absence / Nieobecnos¢ w pracy opiekunéw osob chorych 60 638.17 0.07
Mortality among working age women / Zgony kobiet chorych w wieku produkcyjnym 55275 508.11 66.11
Total / Ogétem 111 405 095.04 100.00

Table 7. Sensitivity analysis of production lost due to cervical cancer (CC) in Poland, 2012
Tabela 7. Analiza wrazliwo$ci produkcji utraconej z powodu wystepowania nowotworu szyjki macicy w Polsce w 2012 r.

Production lost
Produkcja utracona

[EUR]
Reason for production loss and discount rate adjusted adjusted adjusted
Przyczyna utraconej produkgji i stopa dyskontowa by correction by correction by correction
factor 0.65 factor 0.60 factor 0.55
z uwzglednieniem z uwzglednieniem z uwzglednieniem
wspolczynnika wspolczynnika wspolczynnika

korygujacego 0,65 korygujacego 0,60 korygujacego 0,55

Women’ work absence related to temporary disability (sick leaves) / Czasowa 8325193.85 7 684 794.33 7 044 394.80

niezdolno$¢ do pracy kobiet chorych (zwolnienie lekarskie)

Women’ work absence related to permanent disability / Trwala niezdolnos¢ do pracy 47 743 754.90 44071 158.37 40 398 561.84

kobiet chorych
Informal care givers’ work absence / Nieobecno$¢ w pracy opiekundw oséb chorych 60 638.17 55973.69 51309.22
Mortality among working age women - discount rate / Zgony kobiet chorych -
stopa dyskontowa
5% 55275508.11 51023 545.95 46 771 583.79
3% 63161 753.86 58303 157.41 53 444 560.96
0% 80163 028.59 73996 641.77 67 830 254.96
Discount rate (total) / Stopa dyskontowa (ogotem)
5% 111 405 095.03 102 835 472.34 94 265 849.65
3% 119 291 340.78 110 115 083.80 100 938 826.82

0% 136 292 615.51 125 808 568.16 115 324 520.82



296 K. Dubas-Jakébczyk et al.

Nr 3

related production loss in Poland was assessed to stand
at 111 405 095.04 euros. More than 66% of this value
was attributed to women’s mortality whilst the re-
maining value results from patients’ morbidity, mainly
work absence related to permanent disability to work
(more than 25%). The cervical cancer (CC) resulted in
approx. 702 964 working days lost in 2012 due to ab-
sence at work for both patients and care givers and a to-
tal number of 957 678 working days lost due to patients’
mortality.

Sensitivity analysis

The outcomes of the sensitivity analysis are presented
in the Table 7. Depending on the GDP correction fac-
tor and the discount rate values, the total value of the
production lost due to the CC morbidity and mortality
in Poland in 2012 may range from 94 million euros (the
lowest correction factor and the highest discount rate)
to 136 million euros (the highest correction factor and
a zero discount rate). Sensitivity analyses confirmed the
robustness of the initial outcomes - in each case the
mortality-related costs constituted the vast majority,
whilst the total production loss value approximated the
total amount of 115 million euros.

DISCUSSION

The calculation of production losses due to specific ill-
ness constitutes the basis of economic burden of dis-
ease studies and should also be included in health in-
terventions’ economic evaluation analysis conducted
from a societal perspective. Application of the broad
societal perspective when assessing the cost efficiency
of a health intervention or program is perceived as
a prerequisite for an allocative decision making pro-
cess. Only the inclusion of all costs and consequenc-
es — regardless of whom they concern - will enable to
calculate the net benefit for the society. In practice,
however, the indirect costs of the lost production are
often omitted in economic evaluation analyses, which
may lead to misinterpretation of the actual costs and
benefits, and consequently misinformation for the de-
cision makers [25]. There are numerous difficulties and
controversies related to the lost production costs cal-
culation. Despite advances in research and numerous
publications, there is still no consensus on the method-
ological approach to the indirect costs calculation.

In Poland, the application of the cost of illness stud-
ies and economic evaluation techniques to the decision
making process within the health care sector is a rela-

tively new process (the National Agency for Health
Technology Assessment (Agencja Oceny Technologii
Medycznych i Taryfikacji) was established in Poland
in 2005). However, within the last decade its impor-
tance has been growing. The first analyses and recom-
mendations on the calculation of the lost production
due to specific illness in Polish settings have been pub-
lished recently [26-28]. Researchers emphasize the im-
portance of assessing the influence of health status on
the ability to work, and thus, the economy in general.

The analysis of the annual production loss due to
the cervical cancer morbidity and mortality in Po-
land - as presented in this paper — provides compre-
hensive information on the CC’s influence on women’s
and care givers’ ability to work and its overall economic
burden for the society. The assessed value of the total
production loss at the level of more than 111 million
euros per year is almost 3 times higher than the total
budget for prophylactics programs financed by the Na-
tional Health Fund (Narodowy Fundusz Zdrowia) (the
main payers for the health care services in Poland),
which in 2012 was at the level of 40 million euros. Even
when diminishing the labour factor percentage share
in the GDP (the sensitivity analysis), the value of the
lost production is still enormous. The outcomes pro-
vide a significant incentive for Polish decision makers
to intensify the CC prevention and screening actions.

Despite the overall reduction in the CC incidence
and mortality rate in Poland within the last decade,
the epidemiological indicators are still unsatisfac-
tory (the mortality rate is one of the highest in Eu-
rope — 7.4 per 100 000 population in 2012 in compari-
son with the average rate of 3.9 for the European Union
countries) [1].

The high CC mortality in Poland is related to the
problem of late diagnosis and a low attendance rate in
population screening programs. A national popula-
tion-based screening program had been launched in
Poland in 2006 aiming at a target population of women
aged 25-59. Only in 2012 personalized invitations had
been sent to more than 3 million women, informing them
about the importance of the regular CC screening and
inviting them for free of charge cytology examination.
Despite numerous additional promoting actions (hap-
penings, conferences, education programs), the overall
participation rate in the program is still low — 23.2% of
the targeted population in 2012 [29]. Numerous stud-
ies indicate that one of the major problems of the CC
prevention programs in Poland is insufficient level of
knowledge and awareness among women [30-32].
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Assessment of the production loss due to morbid-
ity should provide a significant incentive for employ-
ers to promote and encourage women’s participa-
tion in the screening programs. Our results indicate
that in 2012 alone, the CC morbidity resulted in ap-
prox. 702 964 working days lost due to absence from
work of both patients and care givers. Workplace health
promotion is becoming increasingly important in Po-
land. Numerous institutions (e.g., the National Centre
for Workplace Health Promotion (Krajowe Centrum
Promocji Zdrowia w Miejscu Pracy) and regional cen-
ters for occupational medicine) are involved in develop-
ment and coordination of health education programs
to be realized by employers, i.e., programs aimed at
encouraging women to participate in the CC screen-
ing programs. In 2010 a proposal on changing legisla-
tion was made — aimed at the inclusion of cytology and
mammography in the list of mandatory initial and pe-
riodic laboratory tests required by employers [33]. Un-
fortunately, the regulation was rejected.

Study limitations

Our analysis was influenced by several limitations
caused mainly by insufficient data. The two major limi-
tations relate to the exclusion of two additional catego-
ries of the potential lost production costs from the anal-
ysis — that is the presenteeism and unpaid work. These
exclusions may lead to the underestimation of the total
lost production value.

As for the presenteeism - there is no reliable data on
how the CC influences a woman’s productivity while she
is present at work. Gathering such data would require
an additional questionnaire-based study for the CC pa-
tients, which was not feasible within the scope of our
study. Such a study was conducted in Poland by Macioch
and Hermanowski in 2011 for all types of cancer pa-
tients [14]. The results showed that costs of the patients’
presenteeism constituted approx. 17% of those related
to their absenteeism. Due to the lack of separate data
for the CC patients (there was no information of whether
they were included in the study population), those out-
comes could not be extrapolated to our analysis.

The exclusion of unpaid work relates to retired
women (calculation of mortality costs only for working
age population) and those excluded from the official
labour market (application of employment rate). Those
exclusions are the consequence of the lack of reliable
data and tools, validated for the Polish population, to
measure the unpaid work value. It is emphasized in the
literature that the issue of the lost production due to

unpaid work needs further research and development
of application guidelines [3]. The above limitations are
direct results of the lack of reliable data and/or validat-
ed tools to gather them. As presented within our study,
calculations are based on the published statistical data
and macroeconomic factors. This provides a method-
ological framework which may be used in Polish set-
tings for various diseases (enabling comparability of
outcomes).

CONCLUSIONS

The analysis of the annual production loss due to the
cervical cancer morbidity and mortality provides in-
formation on its influence on the population’s ability
to work and its overall economic burden for the society.
The total value of the production lost due to the cervical
cancer morbidity and mortality in Poland in 2012 was
assessed to stand at the level of approx. 111 million eu-
ros. The outcomes should be used to inform decision
makers and support allocative decisions. It is especially
important to intensify the CC screening programs —
i.e,, with employers’ active involvement. Analyses of
the production losses due to the CC should be carried
out repeatedly based on standardized methodological
guidelines and used as an evidence in health policy
decision making process. In Poland a broad scope for
potential improvements in the CC’s epidemiological
indicators exists and, as a consequence, reduced pro-
duction losses.

REFERENCES

1. International Agency for Research on Cancer, World
Health Organization [Internet]. Lyon: The Agency; 2012
[cited 2015 Mar 20]. Cervical cancer. Available from:
http://eco.iarc.fr/EUCAN/CancerOne.aspx?Cancer=25
&Gender=2.

2. [Demography database [Internet]. Warszawa: Central
Statistical Office; 2014 [cited 2015 Jan 20]. Life expectan-
cy tables 1990-2014]. Available from: http://demografia.
stat.gov.pl/bazademografia/TrwanieZycia.aspx. Polish.

3. Krol M, Brouwer W, Rutten F. Productivity costs in
economic evaluations: Past, present, future. Pharmaco-
Economics, 2013;31(7):537-49, http://dx.doi.org/10.1007/
$40273-013-0056-3.

4. Zhang W, Bansback N, Anis AH. Measuring and valuing
productivity loss due to poor health: A critical review. Soc
Sci Med. 2011;72(2):185-92, http://dx.doi.org/10.1016/
j.socscimed.2010.10.026.


http://eco.iarc.fr/eucan/cancerone.aspx?cancer=25&gender=2
http://eco.iarc.fr/eucan/cancerone.aspx?cancer=25&gender=2
http://demografia.stat.gov.pl/bazademografia/trwaniezycia.aspx
http://demografia.stat.gov.pl/bazademografia/trwaniezycia.aspx
http://dx.doi.org/10.1007/s40273-013-0056-3
http://dx.doi.org/10.1007/s40273-013-0056-3
http://dx.doi.org/10.1016/j.socscimed.2010.10.026
http://dx.doi.org/10.1016/j.socscimed.2010.10.026

298 K. Dubas-Jakébezyk et al. Nr 3

5. World Health Organization [Internet]. Geneva: The 16. Van den Hout WB. The value of productivity: Hu-
Organization; 2009 [cited 2015 Jan 20]. WHO guide man-capital versus friction-cost method. Ann Rheum
to identifying the economic consequences of disease Dis. 2010;69 Suppl 1:i89-91, http://dx.doi.org/10.1136/
and injury. Available from: http://www.who.int/choice/ ard.2009.117150.
publications/d_economic_impact_guide.pdf. 17. [Act of 11 May 2012 changing the bill on pensions and

6. Segel JE. Costs of illness studies — A primer [Internet]. social security allowances from Social Insurance Fund
RTI International, RTI-UNC Center of Excellence in and some other bills. ] Laws 2012, item 637]. Polish.
Health Promotion Economic; 2006 [cited 2015 Jan 20].  18. European Commission. Directorate-General for Econo-
Available from: https://www.rti.org/pubs/coi_primer.pdf. mic and Financial Affairs, Economic Policy Committee

7. Bradley CJ, Yabroff KR, Dahman B, Feurer EJ, of the European Communities, Ageing Working Group.
Mariotto A, Brown ML. Productivity costs of cancer The 2012 ageing report: Underlying assumptions and
mortality in the United States: 2000-2020. ] Natl projection methodologies. Luxembourg: The Commis-
Cancer Inst. 2008;100:1763-70, http://dx.doi.org/10.1093/ sion; 2011.
jnci/djn384. 19. [Central Statistical Office [Internet]. Warszawa: The Of-

8. Brown RE, Breugelmans ]G, Theodoratou D, Bénard S. fice; 2014 [cited 2015 Jan 20]. Labour force survey in
Costs of detection and treatment of cervical cancer, Poland in the years 2010-2012]. Available from: http://
cervical dysplasia and genital warts in the UK. Curr stat.gov.pl/obszary-tematyczne/rynek-pracy/pracujacy-
Med Res Opin. 2006;22(4):663-70, http://dx.doi.org/10. bezrobotni-bierni-zawodowo-wg-bael/aktywnosc-eko-
1185/030079906X99972. nomiczna-ludnosci-polski-w-latach-2010-2012,5,3.html.

9. Insinga RP. Annual productivity costs due to cervical Polish.
cancer mortality in the United States. Womens HealthIs-  20. [Ministry of Health regulation of 2 April 2012 on mini-
sues. 2006;16(5):236-42, http://dx.doi.org/10.1016/j.whi. mal requirements for analysis submitted within the ap-
2006.06.005. plications on refund and pricing (selling price and offi-

10. Insinga RP, Ye X, Singhal PK, Carides GW. Healthcare cial price) of drugs, special nutrition products, medical
resource use and costs associated with cervical, vaginal products which does not have refunded equivalent in
and vulvar cancers in a large U.S. health plan. Gyne- specific indication. ] Laws 2012, item 388]. Polish.
col Oncol. 2008;111(2):188-96, http://dx.doi.org/10.1016/  21. European Commission. Directorate-General for Eco-
j.ygyno.2008.07.032. nomic and Financial Affairs. What explains the differ-

11. Oliva J, Lobo F, Lopez-Bastida ], Zozayna N, Romay R. ence in income and labour utilization and drives labour
Indirect costs of cervical and breast cancers in Spain. and economic growth in Europe? A GDP accounting
Eur ] Health Econ. 2005;6(4):309-13, http://dx.doi. perspective [Internet]. Brussels: The Commission; 2009
0rg/10.1007/s10198-005-0303-4. [cited 2015 Jan 20]. Available from: http://ec.europa.eu/

12. Ricciardi A, Largeron N, Giorgi Rossi P, Raffaele M, Co- economy_finance/publications/publication13796_en.pdf.
het C, Federici A, et al. Incidence of invasive cervical 22.European Commission. European Commission & Di-
cancer and direct costs associated with its management rectorate-General for Employment, Social Affairs and
in Italy. Tumori. 2009;95(2):146-52. Equal Opportunities. Employment in Europe 2007.

13. American Cancer Society [Internet]. Atlanta: The Society; Luxembourg: The Commission; 2007.

2014 [cited 2015 Jan 20]. Cancer fact & figures 2014. Avail- ~ 23. Karabarbounis L, Neiman B. The global decline of the
able from: http://www.cancer.org/acs/groups/content/@ labor share [Internet]. Cambridge (MA): National Bureau
research/documents/webcontent/acspc-042151.pdf. of Economic Research; 2013 [cited 2015 Jan 20]. Available

14. Macioch T, Hermanowski T. [Indirect costs of cancers in from: http://www.nber.org/papers/w19136.pdf.

Poland in 2009. In: Hermanowski T, editor. Cost of ill- ~ 24. Edejer T, Baltussen R, Adam T, Hutubessy R, Acharya A,
ness assessment and its influence on labour activity and Evans DB, et al.,, editors. Making choices in health: WHO
efficiency]. Warszawa: Wolters Kluwer; 2013. p. 181-211. guide to cost-effectiveness analysis. Geneva: The Organi-
Polish. zation; 2003.

15. Hanly P, Timmons A, Walsh PM, Sharp L. Breast and  25. Krol M, Brouwer W. How to estimate productivity costs in
prostate cancer productivity costs: A comparison of economic evaluations. PharmacoEconomics. 2014;32(4):
the human capital approach and the friction cost ap- 335-44, http://dx.doi.org/10.1007/s40273-014-0132-3.
proach. Value Health 2012;15(3):429-36, http://dx.doi.  26.Ernst & Young Global Limited [Internet]. Warszawa:

org/10.1016/j.jval.2011.12.012.

Ernst & Young Global Limited; 2013 [cited 2015 Jan 20].


http://www.who.int/choice/publications/d_economic_impact_guide.pdf
http://www.who.int/choice/publications/d_economic_impact_guide.pdf
https://www.rti.org/pubs/coi_primer.pdf
http://dx.doi.org/10.1093/jnci/djn384
http://dx.doi.org/10.1093/jnci/djn384
http://dx.doi.org/10.1185/030079906x99972
http://dx.doi.org/10.1185/030079906x99972
http://dx.doi.org/10.1016/j.whi.2006.06.005
http://dx.doi.org/10.1016/j.whi.2006.06.005
http://dx.doi.org/10.1016/j.ygyno.2008.07.032
http://dx.doi.org/10.1016/j.ygyno.2008.07.032
http://dx.doi.org/10.1007/s10198-005-0303-4
http://dx.doi.org/10.1007/s10198-005-0303-4
http://www.cancer.org/acs/groups/content/@research/documents/webcontent/acspc-042151.pdf
http://www.cancer.org/acs/groups/content/@research/documents/webcontent/acspc-042151.pdf
http://dx.doi.org/10.1016/j.jval.2011.12.012
http://dx.doi.org/10.1016/j.jval.2011.12.012
http://dx.doi.org/10.1136/ard.2009.117150
http://dx.doi.org/10.1136/ard.2009.117150
http://stat.gov.pl/obszary-tematyczne/rynek-pracy/pracujacy-bezrobotni-bierni-zawodowo-wg-bael/aktywnosc-ekonomiczna-ludnosci-polski-w-latach-2010-2012,5,3.html
http://stat.gov.pl/obszary-tematyczne/rynek-pracy/pracujacy-bezrobotni-bierni-zawodowo-wg-bael/aktywnosc-ekonomiczna-ludnosci-polski-w-latach-2010-2012,5,3.html
http://stat.gov.pl/obszary-tematyczne/rynek-pracy/pracujacy-bezrobotni-bierni-zawodowo-wg-bael/aktywnosc-ekonomiczna-ludnosci-polski-w-latach-2010-2012,5,3.html
http://stat.gov.pl/obszary-tematyczne/rynek-pracy/pracujacy-bezrobotni-bierni-zawodowo-wg-bael/aktywnosc-ekonomiczna-ludnosci-polski-w-latach-2010-2012,5,3.html
http://ec.europa.eu/economy_finance/publications/publication13796_en.pdf
http://ec.europa.eu/economy_finance/publications/publication13796_en.pdf
http://www.nber.org/papers/w19136.pdf
http://dx.doi.org/10.1007/s40273-014-0132-3

Nr 3

Production lost due to cervical cancer in Poland

299

[Methods of indirect costs assessment in polish health
care system]. Available from: http:/www.ey.com/Pub-
lication/vwLUAssets/Raport_Metodyka_pomiaru_ko-
sztow_posrednich_17.09/$FILE/Raport_Metodyka%20

30. Leszczynska K, Franek G, Moskwa J, Nowak-Kapusta Z,

Maciejewska-Paszek I, Irzyniec T. [Women’s knowledge
on cervical cancer prevention]. Zdrowie Dobrostan.
2015;2:257-70. Polish.

pomiaru%20kosztow%20posrednich_17.09.pdf. Polish. 31. Pastawska A, Mrozek-Budzyn D, Majewska R. [Knowl-

27. Hermanowski T, editor. [Cost of illness assessment and edge of young women concerning cytological screen-
its influence on labour activity and efliciency]. Warsza- ing in cervical cancer prevention]. Probl Hig Epidemiol.
wa: Wolters Kluwer; 2013. Polish. 2014;95(1):170-4 [cited 2015 Dec 1]. Available from:

28. HTA Consulting & INFARMA [Internet]. Warszawa: http://phie.pl/pdf/phe-2014/phe-2014-1-170.pdf. Polish.
Infarma; 2014 [cited 2015 Feb 20]. [Indirect costs in  32. Stefanek A, Durka P. [Women’s knowledge of preven-
health technology assessment]. Available from: http:// tion of cervical cancer]. Pol Przegl Nauk Zdr. 2014;1(38):
www.infarma.pl/wiedza/raporty-infarmy/koszty- 29-38 [cited 2015 Dec 1]. Available from: http://www.
po%C5%9Brednie-w-ocenie-technologii-medycznych.- przeglad.amp.edu.pl/uploads/2014/1/29_1_38_2014.pdf.
metodyka,-badanie-pilotazowe-i-rekomendacje/. Polish. Polish.

29. [Minister of Health [Internet]. Warszawa: The Minis-  33. [Ministry of Health [Internet]. Warszawa: The Minis-

ter; 2014 [cited 2015 Jan 20]. Report on realization of
National Program on reducing cancers in 2013]. Avail-
able from: http://www.mz.gov.pl/zdrowie-i-profilaktyka/
programy-zdrowotne/wykaz-programow/narodowy-pro-
gram-zwalczania-chorob-nowotworowych/narodowy-
program-zwalczania-chorob-nowotworowych-na-lata-
2006-2015/. Polish.

try; 2010 [cited 2015 Mar 13]. Project of the act on changing
the bill on medical services financed from public sources
and the bill on labour code of 20 April 2010]. Available
from: http://bipold.mz.gov.pl/index?mr=m12091&ms&ml
=pl&mi=209&mx=0&mt=&my=736&ma=14988. Polish.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License / Ten utwor jest
dostepny w modelu open access na licencji Creative Commons Uznanie autorstwa — Uzycie niekomercyjne 3.0 Polska — http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.

Publisher / Wydawca: Nofer Institute of Occupational Medicine, £6dz, Poland


http://www.ey.com/publication/vwluassets/raport_metodyka_pomiaru_kosztow_posrednich_17.09/$file/raport_metodyka%2520pomiaru%2520kosztow%2520posrednich_17.09.pdf
http://www.ey.com/publication/vwluassets/raport_metodyka_pomiaru_kosztow_posrednich_17.09/$file/raport_metodyka%2520pomiaru%2520kosztow%2520posrednich_17.09.pdf
http://www.ey.com/publication/vwluassets/raport_metodyka_pomiaru_kosztow_posrednich_17.09/$file/raport_metodyka%2520pomiaru%2520kosztow%2520posrednich_17.09.pdf
http://www.ey.com/publication/vwluassets/raport_metodyka_pomiaru_kosztow_posrednich_17.09/$file/raport_metodyka%2520pomiaru%2520kosztow%2520posrednich_17.09.pdf
http://www.infarma.pl/wiedza/raporty-infarmy/koszty-po%25c5%259brednie-w-ocenie-technologii-medycznych.-metodyka,-badanie-pilotazowe-i-rekomendacje/
http://www.infarma.pl/wiedza/raporty-infarmy/koszty-po%25c5%259brednie-w-ocenie-technologii-medycznych.-metodyka,-badanie-pilotazowe-i-rekomendacje/
http://www.infarma.pl/wiedza/raporty-infarmy/koszty-po%25c5%259brednie-w-ocenie-technologii-medycznych.-metodyka,-badanie-pilotazowe-i-rekomendacje/
http://www.infarma.pl/wiedza/raporty-infarmy/koszty-po%25c5%259brednie-w-ocenie-technologii-medycznych.-metodyka,-badanie-pilotazowe-i-rekomendacje/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/narodowy-program-zwalczania-chorob-nowotworowych/narodowy-program-zwalczania-chorob-nowotworowych-na-lata-2006-2015/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/narodowy-program-zwalczania-chorob-nowotworowych/narodowy-program-zwalczania-chorob-nowotworowych-na-lata-2006-2015/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/narodowy-program-zwalczania-chorob-nowotworowych/narodowy-program-zwalczania-chorob-nowotworowych-na-lata-2006-2015/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/narodowy-program-zwalczania-chorob-nowotworowych/narodowy-program-zwalczania-chorob-nowotworowych-na-lata-2006-2015/
http://www.mz.gov.pl/zdrowie-i-profilaktyka/programy-zdrowotne/wykaz-programow/narodowy-program-zwalczania-chorob-nowotworowych/narodowy-program-zwalczania-chorob-nowotworowych-na-lata-2006-2015/
http://phie.pl/pdf/phe-2014/phe-2014-1-170.pdf
http://www.przeglad.amp.edu.pl/uploads/2014/1/29_1_38_2014.pdf
http://www.przeglad.amp.edu.pl/uploads/2014/1/29_1_38_2014.pdf
http://bipold.mz.gov.pl/index?mr=m12091&ms=&ml=pl&mi=209&mx=0&mt=&my=736&ma=14988
http://bipold.mz.gov.pl/index?mr=m12091&ms=&ml=pl&mi=209&mx=0&mt=&my=736&ma=14988

