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wprowadzenie

Wirowatzenie

Szanowne Czytelniczki, Szanowni Czytelnicy!

Przekazujemy Panstwu kolejny numer ,,Zeszytow
Naukowych Ochrony Zdrowia. Zdrowie Publiczne i Za-
rzadzanie” poswigcony wykorzystaniu wynikow analiz
obciazenia spoteczenstw chorobami w kierunku tworze-
nia polityki zdrowotnej opartej na dowodach (evidence-
-based health policy). Jest to kontynuacja zagadnien za-
prezentowanych w numerze trzecim z 2016 roku — tym
razem koncentrujacych si¢ na wykorzystaniu wynikow
analiz obciazenia chorobami do zaproponowania i oceny
ekonomicznej interwencji medycznych nakierowanych
na rozwiazanie zidentyfikowanych waznych problemow
zdrowotnych. W poprzednim numerze przedstawiono
przyktady oceny obcigzenia chorobami spoteczenstw
w jednostkach utraconego czasu oraz w jednostkach mo-
netarnych. Istnieje jeszcze trzecia grupa miar, ktore od-
zwierciedlaja wptyw chordb na indywidualne osoby i go-
spodarstwa domowe. Zdrowe dzieci sa w stanie uczy¢ si¢
lepiej, otrzymac lepsze wyksztalcenie, a co za tym idzie,
osiagaé wyzsze zarobki w dorostym zyciu. W zdrowe;j
rodzinie edukacja dzieci bgdzie prawdopodobnie rzadziej
przerwana z powodu ich ztego stanu zdrowia lub choroby
w rodzinie. Zdrowsi pracownicy sa fizycznie i psychicz-
nie bardziej wytrzymali, wydajniejsi, rzadziej nieobecni
w pracy z powodu choroby (lub choroby w rodzinie), za-
rabiaja wigcej od 0s6b z problemami zdrowotnymi. Ich
wydajnos¢ sprawia, ze firmy maja wigksze zyski. Dobry
stan zdrowia populacji tworzacej zasoby rynku pracy jest
argumentem w przyciaganiu inwestycji zagranicznych.

W jednej z prezentowanych prac omawiane jest
zagadnienie pojawienia si¢ deficytow protein i kalorii
(protein and energy malnutrition) w wyniku ztego odzy-
wiania niemowlat i dzieci w Ghanie i w innych krajach
rozwijajacych si¢. Autorzy pokazuja rozmiar obciazenia
wywotanego brakiem protein w zywieniu dzieci w Gha-
nie. Powoduje to powazne nastgpstwa natychmiastowe
i w przysztosci — w formie zgonow, utraconych zarobkow
i konsumpcji, a tym samym nizszego dochodu narodowe-

go. Proponowany jest tatwy do zrealizowania program
dostarczenia alternatywnego zrodta biatka w zywieniu
niemowlat oraz przeprowadza si¢ ekonomiczna ewalu-
acj¢ programu.

Panstwa uwadze polecamy artykut prezentujacy eko-
nomiczng oceng programu szczepien ochronnych przeciw
chorobie zakaznej w Polsce. Przytacza on cenne informa-
cje odnosnie do korzysci medycznych i ekonomicznych
zwiazanych ze szczepieniami, wskazujac, ze szczepienie
pozostaje najbardziej dostgpna i1 najtansza metoda zapo-
biegania chorobie zakaznej, jaka jest krztusiec. Zaniecha-
nie szczepien ochronnych moze doprowadzi¢ do nawrotu
epidemii, przynoszacej straty zdrowotne dla spoteczen-
stwa oraz konsekwencje ekonomiczne znacznie przewyz-
szajace koszty uodpornienia populacji. W innym artykule
pokazano, na przyktadzie lekow przeciwpadaczkowych
w Polsce, efekty (wptyw na wyniki i koszty farmakotera-
pii) zastegpowania lekéw innowacyjnych generycznymi.

W proponowanym Panstwu numerze publikujemy
réwniez przeglad wytycznych migdzynarodowych prze-
prowadzania ewaluacji ekonomicznej programéw z za-
kresu promocji zdrowia.

Przedstawiamy rowniez artykut o systemie rachun-
kéw zdrowia (System of Health Accounts — SHA), kto-
ry jest rozbudowanym systemem gromadzenia danych
i informacji shuzacych opisowi przeptywow finansowych
w sektorze ochrony zdrowia na poziomie panstw czton-
kowskich Unii Europejskiej. Autorka opisuje potencjal
metodologiczny SHA, wskazujac na mozliwosci prowa-
dzenia wielowymiarowych analiz dotyczacych wydat-
kéw na ochrong zdrowia, w tym wydatkow w podziale
na grupy schorzen.

Mamy nadzieje, ze zaproponowane artykutly stanowi¢
beda wsparcie przy tworzeniu polityki zdrowotnej opar-
tej na dowodach.

Katarzyna Kissimova-Skarbek
Pawet Kawalec
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introduction

Introduction

Dear Readers,

We are pleased to present you with the latest volume of
“Public Health and Governance,” which, this time, is de-
voted to the implication of the knowledge on the economic
burden of diseases towards evidence-based health policy
making. This is a continuation of the issues discussed in
the third volume of the year 2016 — this time focusing on
the usage of the burden of disease analyses’ results to pro-
pose and economically evaluate health interventions aimed
at solving identified major health problems of population.

We have already presented an examples of assessing
disease burden to the societies in units of time lost and
in monetary units. There is also a third group of meas-
ures, which reflects the effect of diseases on individuals,
households, employers and societies. Healthy children
are able to learn in a more effective way, obtain better
education and, therefore, gain larger income in adult-
hood. In a healthy family, the education of children will
be less likely to be discontinued due to their poor health
condition or an illness in the family. Healthier employees
are more physically and mentally resilient and more effi-
cient at work. Furthermore, their absences on account of
illness (or illness in the family) at work happen less often
so they earn more than people with health problems. The
effectiveness of healthy employees allows their compa-
nies to generate larger incomes. The good health condi-
tion of the population making up the human resources on
the employment market attracts foreign investment.

One of the presented studies discusses the issue of
protein and energy malnutrition as a result of the poor
nutrition of infants and children in Ghana and other de-
veloping countries. The authors also show the extent of
the burden caused by protein deficiency in the nutrition
of the children in Ghana. This results in serious immedi-

ate and remote outcomes — deaths, lost incomes and con-
sumption, and thus — the decrease of the national income.
The proposed programme of supplying an additional
source of protein in feeding infants is easy to conduct —
the paper also presents its economic evaluation.

We would like to draw your attention to the text dis-
cussing the economic evaluation of preventive vaccina-
tion programme against infectious disease in Poland. The
article presents valuable data concerning the medical and
economic benefis of vaccinations, indicating vaccination
as the most available and the cheapest way to prevent
infectious diseases such as pertussis. Abandonment of
vaccination could result in a recurrence of an epidemic,
generating losses in population health as well as eco-
nomic consequences to the society, far exceeding the cost
of immunisation. Another article shows the effects (the
influence of the pharmacotherapy on results and costs) of
replacing branded medicine with generic.

This volume also presents an overview of the inter-
national guidelines for economic evaluation of health
promotion programmes.

We also introduce an article about the System of
Health Accounts (SHA), a powerful tool of data collec-
tion and information for the description of financial flow
in the health sector at the level of EU Member States.
The author describes the methodological potential of the
SHA, pointing out the possibility of providing multidi-
mensional analysis of health spending, including doing
so by groups of diseases.

We hope, that the proposed papers will contribute to
the debate on evidence-based health policy creation.

Katarzyna Kissimova-Skarbek
Pawel Kawalec
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Abstract

Background. Stunting hinders the development of children around the world.

Objectives. We have calculated the burden of disease attributable to protein and energy malnutrition (PEM) in Ghana and evaluated the impact of the
modelled intervention to prevent stunting in Ghana.

Methods. A literature review was conducted to better understand the economic implications of stunting. The burden of PEM was measured in Disabili-
ty-Adjusted Life Years (DALYs) and income lost. A culturally sensitive nutritional intervention was designed to prevent stunting in the target popula-
tion. The comparator was no intervention. We performed cost-effectiveness, cost-utility, and cost-benefit analyses.

Results. The estimated income lost due to PEM in Ghana was over 70 bin 2014 international dollars (I$). In 2014 the Ghana GDP per capita was
1$4,548.00. The incremental cost-effectiveness ratio (ICER) per stunting case averted was 1$2,573.72. The ICER per DALY averted was 1$896.18.
The cost-benefit ratio was 0.03.

Conclusion. Stunting causes a high burden to society in Ghana. The modelled backyard poultry intervention is very cost-effective in reducing stunting
and it effects.

Key words: stunting, burden of disease, DALY, Ghana, cost-effectiveness analysis, cost-utility analysis, cost-tenefit analysis, tiackyard poultry

Stowa kiuczowe: kartowato$¢, obciazenie choroha, DALY, Ghana, analiza kosztow i efekidw, analiza kosztow i uiytecznosci, analiza kosztow i korzy$ci, trdh
przytdomowy

Ministerstwo Nauki

A\

Introduction

Malnutrition refers to both overnutrition and un-
dernutrition [1]. Overnutrition, mistakenly thought as
a health problem of high-income countries, also affects
low and middle-income countries. There is robust evi-
dence supporting the ever growing prevalence of over-
nutrition in both developed and developing countries.
The increased prevalence of overnutrition contributes

Przygotowanie i edycja anglojezycznych wersji publikacji finansowane w ramach umowy 914/P-DUN/2016
i Szkolnictwa Wyzszego - ze §rodkow Ministra Nauki i Szkolnictwa Wyzszego przeznaczonych na dziatalno$¢ upowszechniajacg nauke.

to an increase of non-communicable diseases such as
diabetes and ischemic heart disease [2]. However, un-
dernutrition is still highly prevalent in many middle and
low-income countries. The United Kingdom Depart-
ment of Development went as far as to call undernutri-
tion ‘a scourge in our world’ [3]. The focus of this study
is on undernutrition because, despite all the efforts
made by the international community to alleviate it and
its effects, there is still much work to be done to eradi-
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urden of disease

and economic evaluation of interventions

cate it. Undernutrition hinders the ability of individuals
as well as of entire societies and countries to reach their
full potential.

Undernutrition, as defined by UNICEF, is the out-
come of insufficient food intake and repeated infectious
diseases [4]. The three forms of undernutrition are micro-
nutrient deficiencies, wasting, and stunting [4]. Micronu-
trient deficiencies refer to deficiencies in vitamins and
minerals such as vitamin A, By, and Iron [4]. Wasting
is defined as being dangerously underweight for one’s
height [4]. Stunting is defined as being too short for one’s
age [4].

Ghana is a country located in the western part of
sub-Saharan Africa. In 2013 it had a population
of 26,164,432 according to the UN Population Division
[5]. In the year 2014 348 infants per thousand, between
twenty four and thirty six months old, were stunted in
the country [6]. This indicates that more than one third
of the children in Ghana are not currently developing to
their full potential. This prompted the authors to conduct
a study focused on the economic burden of PEM and it’s
consequence — stunting. More specifically, we consider
stunting the result of chronic deficiencies in the complex
interactions between household food security, appropri-
ate care, health conditions and appropriate health sys-
tems [7]. We also assessed nutrition specific prevention
intervention which was modelled and evaluated follow-
ing the economic evaluation principles.

Recent studies have identified stunting as an under-
lying factor of low productivity in both individuals and
societies [3]. Stunted children will grow up to be stunted
adults. Stunting growth prevents individuals from reach-
ing their full potential and therefore they do not contrib-
ute to their communities as much as they could have if
they had not been stunted. It is important to clarify the
difference between short stature and stunting [8]. Short
stature is attributed to genetic factors. Having short stat-
ure is by no means related to lower cognitive skills. On
the contrary, stunting is atrophied physical and cognitive
development as a result of the complex interactions be-
tween humans and their environment.

The consequences of stunting can be easily over-
looked because stunted children do not suffer from any
obvious or painful symptoms. Stunted children often
appear to be healthy but in reality they are too short for
their age, hindering their ability to fully develop to their
full potential [8]. Children are considered stunted when
they have a height-for-age z-score (HAZ) that is more
than two standard deviations below the age-sex median
for well-nourished reference populations [3]. Children
are usually classified as stunted at the age of 2 — when
it is already too late. Studies show that it is virtually im-
possible for children diagnosed as stunted by age 2 to
develop to their full physical and cognitive potential later
in life. Stunting cannot be cured; it can only be prevented
during the first 1,000 days of life — beginning at gestation
and until two years of age. This time frame is called the
window of opportunity. Evidence shows that preventing
stunting will have a positive impact on individual and
societal development.

B Methodology

A systematic review was performed to understand the
burden of stunting from an economic point of view also
using Global Burden of Disease (GBD) study methodol-
ogy. The modelled, easily enacted, backyard poultry mal-
nutrition prevention intervention was evaluated using an
economic evaluation of the program’s principles. Three
main types of economic analyses were performed for
this project: (i) Cost-Effectiveness Analysis (CEA) was
performed using change in mortality and stunting rates
pre- and post- intervention as effects of the intervention.
(i1) In the Cost-Utility Analysis (CUA) the outcome was
a number of reduced DALY’s due to premature death
caused by stunting. (iii) A Cost-Benefit Analysis (CBA)
was performed using the human capital approach. The
benefits from the intervention took into consideration
a change in future earnings, consumption and GDP. The
comparator of the CEA, CUA and CBA was NO inter-
vention (the present standard of care).

Systematic search strategy

The literature review search was initially conducted
on PubMed. Subsequently specialized databases like
POPLINE (Population Information Online), Wiley On-
line Library, and the Lancet Database website were also
used. The initial search terms were defined as economic
evaluations AND children AND stunting. After the iden-
tification of the first articles, a snowball technique was
used to identify other articles and authors working within
the same area of knowledge. The search was conducted
on September 9, 2016. The inclusion criterion was de-
fined as reviews and economic evaluations looking spe-
cifically at the economic consequences of stunting. Only
articles published from 2007 until 2016 in English were
considered for this review.

After the inclusion and exclusion criterion were ap-
plied, seven papers were identified. The papers were
divided in two groups. The first group is composed of
four papers that highlight the lack of cost-effectiveness
evidence regarding nutritional interventions [10]. This
group also underlines the developmental potential during
the first five years of life, especially in developing coun-
tries [11] and finally it explains the rational for investing
in reducing stunting [3]. The second group is composed
of three papers that illustrate economic evaluations
performed in nutrition interventions around the world.
Two economic evaluation studies have been performed
regarding nutrition specific intervention in Pakistan
[12, 13]. The last paper evaluates the economic conse-
quences of a nutritional complementary intervention in
Guatemala [14].

Burden of disease

Burden of disease may be measured with various in-
dicators like: the number of deaths caused by the disease,
the number of cases of the disease, years of life lost due
to disease, both: (i) without counting reduction in health-
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related quality of life or (ii) with consideration of dis-
ability caused by the disease like the Disability-Adjusted
Life Years (DALY) measurement. The disease also has
consequences on patients’ and their families’ ability to
work and earn an income, the opportunities for education
and career development, and on the society as a whole
— production lost and reduced economic growth. In this
study we focus on DALY's and income lost due to prema-
ture deaths and disabilities caused by PEM.

Within the GBD study, since the beginning of 1990s
the burden of disease has been calculated to determine
which diseases are contributing the most to morbidity and
mortality rates in a particular country, region or globally
[9]. The latest Global Burden of Disease (GBD) meth-
odology came out in 2015. It excludes age weighting in
DALYs. It uses equal standard life expectancy at birth for
both males and females and does not discount the time
lived with disability. Burden of disease studies are used
to inform evidence-based policymaking processes and to
support allocation of resources targeting those diseases
causing the most DALYs.

The burden of disease attributable to stunting was
calculated using protein and energy malnutrition (PEM),
morbidity and mortality rates as proxy variables to cal-
culate DALYs. The economic value of a year of healthy
life lost due to PEM was measured using a method em-
ployed by the WHO Commission on Macroeconomics
and Health (CMH), which makes an assumption that each
DALY can be valued at between one and three annual
GDP per capita for the country being studied.

Modelled intervention
Intervention design

Eight hypothetical communities representative of
the Ghanaian population were modelled to evaluate the
community based backyard poultry intervention in rural
Ghana, based on the work of Heifer International. Heifer
International is an international non-governmental or-
ganization (NGO) that has a “teach a man to fish” phi-
losophy [15]. One of their main activities is providing
farmers with livestock, as well as training, to improve
food and nutrition security [16].

For this hypothetical intervention, an NGO similar to
Heifer International considers providing four communi-
ties with the necessary livestock to provide sustainable
animal source protein to children between six and twenty
four months of age. The organization is interested in pro-
viding this group of children with supplementary animal
source protein because scientific literature indicates that
adequate nutrition during this critical development period
— the window of opportunity — has remarkable develop-
mental consequences that stay with children and their
communities for the rest of their lives [17]. On the con-
trary, the lack of adequate nutrition during this period can
lead to serious developmental consequences that will af-
fect children and their communities in the short and long

run. The NGO decides to test the hypothesis that protein
supplementation during the window of opportunity leads
to healthier, more productive individuals and societies.
For this reason eight communities of 10,000 inhabitants
each were modelled. The communities are representative
of the population in Ghana. Staying on track with the sus-
tainability trend, the NGO decides to provide layer hens
to four out of eight-modelled communities. Layer hens
provide a constant supply of eggs, an excellent animal
source protein, at low cost to the environment and the in-
vestors. Layer hens also require very little care, allowing
communities to pursue other activities while enjoying the
benefits of having layer hens in the community. We de-
cided to test our hypothesis by performing an economic
evaluation of the intervention from the perspective of the
payer for the cost and from a broad societal perspective
for the outcomes.

The duration of the intervention will only be
18 months. The start-up period of the intervention is
only 2 weeks long. It begins with the hiring of a regional
coordinator. The regional coordinator is responsible for
recruiting three field workers per community who will
be responsible for recruiting five volunteers each, pref-
erably women. Once the recruitment is finalized the
regional coordination will be responsible for providing
the field workers with the materials and feed needed to
successfully run a community based backyard poultry
intervention. Once the field workers have identified the
volunteers who will help them run the chicken coops they
will train them on basic fowl rearing practices. Part of the
training is building and preparing the chicken coop for
the arrival of the layer hens. During training volunteers
agree to protect the layer hens and not eat them until they
have completed their egg-laying phase. Once the hens
have arrived in each community they are distributed to
their corresponding chicken coop by the regional coordi-
nator. The start-up period is over when the layer hens are
delivered to their assigned chicken coops.

The post-start up period is 96 weeks long. Layer hens
will grow and develop during the first twenty weeks of
the post-start up period. During this time the field workers
will coordinate and schedule the volunteers to feed, clean,
and maintain the chicken coops. They will also ensure that
households with children in the 6 to 24 month age range
are aware of the intervention and are encouraged to par-
ticipate in it. Making sure the fowl and the communities
are protected from zoonotic diseases is very important to
the NGO. Therefore, the regional coordinator is required
to provide the field workers with the necessary vaccines
to keep the chickens safe. The necessary vaccines are new
castle, the fowl pox, and infectious bursal disease. They
will be administered to the fowl according to the Food and
Agriculture Organization of the United Nations (FAO)
recommendations. Once the hens start laying eggs the
volunteers will distribute the produced eggs to families
members in the community with children between six and
twenty four months of age. This phase will last 76 weeks.
This is the usual egg-laying period of hens.

]
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Figure 1. Linear Interpolation. Number of babies still alive at age x
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Sample size

The sample size was calculated by applying the crude
birth rate in Ghana to a population of 10,000 people. The
number of newborns, in four communities of 10,000 peo-
ple each, was calculated using linear interpolation as well
as the number of infants that would be between six and
twenty four months of age in the community.

Linear interpolation to calculate mortality rates at age
6 and 24 months

Linear interpolation was used to calculate the un-
known mortality rates at 6 and 24 months. Knowing the
infant mortality rates at 6 and 24 months allowed the
authors to estimate with more precision the number of
infants in the modelled intervention that are within the
age group of interest. It would be wrong to say that all the
1,000 newborns make it to 6 months because in real life
not all newborns do so. Drawing similar triangles under
the curve and interpolating the missing values served to
calculate the unknown infant mortality rates. In linear in-
terpolation a function is created from observational data
points by drawing straight lines from each known point
to the next. This function can then be evaluated at any
point of interest to determine an approximate value. In
other words, having this function allows the authors to
insert any value in it (e.g. months) and determine how
many babies are still thriving. Thanks to these techniques
we were able to estimate that the population of infants

between six and twenty four months in these four com-
munities was 1,756 children. Assuming a conservative
approach, 90% of the target population would participate
in the intervention, meaning a total of 1,581 children.
The graphical explanation of linear interpolation and the
drawn triangles can be observed in Figure 1.

Although eight identical communities were modelled,
only infants from four of the communities would partici-
pate in the intervention in order to have both control and
intervention groups. All the infants in this age interval are
eligible to participate.

Cost of the intervention

As mentioned above, the goal of this study is to evalu-
ate the economic impact of a community based backyard
poultry intervention that increases access to protein for
infants (between 6 to 24 months) in the four interven-
tion communities. The protein is available in the form
of a daily egg per child. The first part of the intervention
will last a total of eighteen months. During the interven-
tion period 2,219 hens produce a total of 865,454 eggs.
The hens chosen for the intervention produce between
250 to 270 eggs a year. For this model the average egg
production per hen is 260 eggs per year, a total of 390
eggs per hen during the intervention period.

The costs of the intervention were only approached
from the perspective of the payer while the impact of the
intervention took a broader societal perspective. Unit
costs were obtained from experts in the field and from
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Figure 2. Decision Tree (From 6 to 24 months of age)
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Source: Authors’ elaboration based on the data from INCAP study.
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Food and Agriculture Organization of the United Nations
publications about backyard poultry in Ghana. Most of
the values were from 2014. However, when cost and ben-
efit data were available for earlier years than 2014 — the
values were converted to 2014 international dollars (I$)
using Ghana CPI and the National Currency (Cedi) per
the US dollar conversion factor (Purchasing Power Pari-
ties for GDP).

Outcomes of the intervention

The impact of the intervention was extrapolated from
a study performed by the Institute of Nutrition of Central
America and Panama (INCAP) in Guatemala from 1969
to 1977. The variables considered for the cost-effective-
ness analysis were mortality and stunting rates. DALY's
reduced were considered for the cost-utility analysis
(with 0% and 3% discount rates applied). The human
capital approach was taken for the cost-benefit analysis.
A sensitivity analysis was also performed as part of the
cost-benefit analysis using 3%, 5%, and 7% discount
rates.

Economic evaluation of the intervention

Economic evaluations are rarely conducted on nutri-
tion interventions. Aware of the lack of similar studies,
the authors have taken an organic approach to this pro-
ject, embracing the flexibility to economically evaluate
as much or as little as possible with the available data.

Cost-Effectiveness Analysis

For this part of the analysis a decision tree was built
to illustrate the different outcomes (the number of deaths
and persons still alive and the number of stunted and non-
stunted) from the intervention and the control group. Due
to the complexity of this evaluation the tree only includes
short-term outcomes of the intervention such as the prob-
ability of dying or of being stunted by the 24" month. The
decision tree was a way to illustrate the different size of

the intervention and control groups. The difference is due
to the intervention coverage. In order to be conservative,
the authors modelled an intervention with only 90% cov-
erage to reflect the coverage rate of similar interventions.
The decision tree also illustrates the transitional prob-
abilities of mortality and stunting. The path probability
of being stunted at the age of 24 months for children still
alive in the intervention is 0.254 (0.977*0.26), while the
path probability of having normal height for children
in the intervention group is 0.723 (0.977*0.74). On the
other hand the path probability of being stunted by 24
months in the control group is 0.338 (0.967*0.35). The
path probability of having normal height at the age of 24
months in the control group is 0.629 (0.967*0.65). The
decision tree created for this intervention can be seen in
Figure 2.

Using reduction in mortality rate as an effect of
intervention

In order to calculate the cost-effectiveness of the in-
tervention on the total number of deaths averted by the
modelled community based backyard poultry interven-
tion the total cost of the intervention was calculated in
2014 international dollars. The total cost of standard of
care from the perspective of the payer is negligible be-
cause the payer does not currently have an intervention
in place. The incremental cost therefore is equal to the
total cost of the intervention. The incremental effective-
ness of the intervention was calculated by subtracting the
deaths that were averted with the standard of care from
the deaths prevented due to the intervention. The incre-
mental cost-effectiveness ratio was calculated by divid-
ing the incremental cost by the incremental effectiveness.
The results from the incremental cost-effectiveness ratio
were compared to the Ghana’s GDP per capita for the
year 2014.

Using reduction in stunting rates as an effect of
intervention

In order to calculate the cost-effectiveness of the in-
tervention on the total number of stunting cases averted
by the community based backyard poultry intervention,
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the total cost of the intervention was calculated in 2014
international dollars. The incremental effectiveness of the
intervention was calculated by subtracting the number
of stunting cases averted with the standard care from the
stunting cases prevented due to the intervention. The incre-
mental cost-effectiveness ratio was calculated by dividing
the incremental cost by the incremental effectiveness.

Cost-Utility Analysis

To identify the cost-utility of the community based
backyard poultry intervention the DALY's averted were
calculated. Estimating DALY’s due to stunting is not
a straightforward task. In fact it was nearly impossible
to find disability weights for stunting in the literature
that truly reflect the magnitude of the devastating conse-
quences of stunting in the futures of children around the
world. With this in mind only DALYs due to premature
death were considered for this work. Unfortunately, death
is only the tip of the iceberg [11] when evaluating the
consequences of poor nutrition in the lives and futures
of children around the world. Therefore the DALY’s
calculated in this work are highly underestimated. The
total DALY attributed to premature mortality due to in-
adequate food intake averted with the intervention was
calculated using the Global Burden of Disease Study
2010 methodology [18]. The DALYs averted were not
age-weighted, were only discounted and a new standard
life expectancy at average age of death for both sexes
(1.25 year) was used. The version of DALY's averted us-
ing national life expectancy at age of death in Ghana was
also assessed with data from the WHO [19]. The incre-
mental utility of the intervention was calculated by sub-
tracting the number of DALY ’s averted with the standard
care from the DALY averted with the intervention. The
incremental cost utility ratio was calculated by dividing
the incremental cost by the incremental utility of the in-
tervention. The results from the incremental cost utility
ratio were compared to the Ghana’s GDP per capita for
the year 2014 in international dollars in order to decide if
the intervention is cost-effective.

Cost-Benefit Analysis

To perform the cost-benefit analysis the human capi-
tal approach was taken to evaluate the long-term impact
of the intervention. The impact of the intervention in
mortality and stunting rates was considered to calculate
the population that would be able to join the work force.
The GDP per capital in PPP terms was used as a proxy
variable to measure the per capita consumption between
the years 2039 and 2059 by the children in the eight
communities modelled for this study. By the year 2039
infants in the intervention group would be 25 years old
and most of them would be in the work force according
to Ghana’s statistics [6]. The model assumes that people
in Ghana are only part of the work force between the ages
of 25 and 50. The number of surviving adults was cal-
culated using Ghana’s adult mortality rate [6]. GDP per
capita in PPP terms was projected for the next forty-five
years assuming participants in the intervention would be
in the work force for twenty-five years. The per capita
consumption of stunted adults compared to normal height
adults was calculated using Hoddinott et al.’s results
[20]. Hoddinott et al. found strong evidence supporting
the theory that the multiple damaging effects of growth
failure in early childhood persist into adulthood [20].
Some of the effects of stunting in adulthood are lower
cognitive scores, a lower level of per capita consumption
and a higher probability of encountering poverty among
others. The Hoddinott et al. model predicts that stunt-
ing reduces per capita consumption by an immense 66%
[20]. Stunting has such a high costs because it has a large
impact on cognitive skills [20]. Cognitive skills usually
determine the number of years of schooling and in turn
they have high returns in the labor market [20]. A sum-
mary of the methodology used to calculate the human
capital approach of this intervention in the intervention
group can be seen in Table I. The exact same methodol-
ogy was used to calculate the human capital losses at-
tributable to stunting in the control group.

The total benefit for the standard of care was cal-
culated considering the number of stunted and normal

Table L. Sample of the methodology used to calculate the human capital losses attributable to stunting

Intervention (6-24 months of age) n = 1,756
People in the work Total GDP if there Total GDP Loss in GDP from
Work force Adult fe . .
e L. X orce was no difference in of stunted and stunted adults
Year Age | participation | mortality . o
rate (%) rate (%) Stunted | Normal consumption normal adults (66% less)
adults adults as) as) as)
2039 | 25-29 86.95 25.1 300 821 16,578,694.20 13,646,368.11 2,932,326.16
2044 | 30-34 92.30 25.1 319 871 22,760,549.85 18,734,819.32 4,025,730.53
2049 | 35-39 94.40 25.1 326 891 30,106,020.62 24,781,073.41 5,324,947.21
2054 | 40-44 95.50 25.1 331 904 39,493,030.00 32,507,772.72 6,985,257.28
2059 | 4549 95.00 25.1 328 897 50,676,380.66 41,713,088.73 8,963,291.93
Total 159,614,675.40 131,383,122.29 28,231,553.10

Source: Authors’ elaboration.
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Box 1. Formulas for indicators used in cost-benefit analysis

Incremental Benefit = TBiutervention — TBcontrol
NetBenefit = Incremental Benefit — Costs of Intervention

Costs of Intervention

Incremental Cost Benefit Ratio =
Incremental Benefit

Where: TBiervenion — Total benefit achieved within the intervention
group

TBeowwat  — Total benefit achieved within the control group

Source: Authors’ elaboration.

height adults from the original number of children in the
control group. The total benefit for the intervention group
was calculated considering the number of adults from
the number of children in the intervention group (90%)
plus the children who were not covered by the interven-
tion (10%). The incremental benefit was calculated by
subtracting the total benefit achieved within the control
group from the total benefit gained by the intervention
group. The net benefit was calculated by subtracting the
total cost of the intervention from the incremental benefit
of the intervention. The incremental cost benefit ratio was
calculated by dividing the cost of the intervention by the
incremental benefit of the intervention (See Box 1). In
order to present the value of a future stream of benefits in
terms of their present day value, a discounting procedure
was applied and a sensitivity analysis was performed us-
ing 3%, 5%, and 7% discount rates.

I Results
Literature review findings

Batura et al. [10] looked at 15 articles to assess the
cost-effectiveness of early childhood nutrition and de-
velopment (ECND) in a target population of children
under five years of age. Unfortunately, Batura et al. [10]
discovered that despite the vast evidence in the litera-
ture of the impact of ECND interventions in improving
children’s developmental outcomes, very few economic
evaluations are performed on interventions of this na-
ture [10]. The variability of the elements considered
when performing the cost-effectiveness analysis makes
it very hard to compare the results of the different
cost-effectiveness studies. Some of the studies looked
at stunting cases averted, others looked at number of
deaths averted, while some others looked at DALYs
reduced by the intervention [10]. Out of the 15 cost-
effectiveness studies evaluated by Batura et al. only
three pairs used the same outcome measurement vari-
able [10]. The three common denominators used were
DALYs, cases of stunting averted, and Eyberg Intensity
Scores, forcing Batura et al. to only compare the pairs of
articles that used the same common denominator [10].
Authors emphasized the need to enable comparisons
between cost-effectiveness articles evaluating ECND

to generate strong evidence in favor of allocating mon-
etary resources to interventions that impact ECND [10].

Grantham-McGregor et al. emphasized the impor-
tance of helping children under the age of five in low and
middle-income countries to thrive [11]. They examined
all the factors that can potentially lead to stunting and
connected them with their economic consequences. The
authors drew data from cross-sectional studies in Tanza-
nia, Nepal, and Ghana [11]. They found out that stunted
children were more likely to enroll late in school. Stunted
children in Tanzania were less likely to be enrolled in
school than non-stunted children. In the same paper,
Grantham-McGregor et al. found that stunted students in
countries like Nepal [21], China [22], Jamaica [6, 23], In-
dia [24], the Philippines [25-27], Malaysia [28], Vietnam
[29], Brazil [30], Turkey [31], Guatemala [32] (only boys)
attain lower achievement levels or grades for their age
[33]. Grantham-McGregor et al. also found four published
longitudinal studies linking early stunting with lower cog-
nition and school grades later in life [11]. They present
a study in Jamaica in which stunting before 24 months
was linked to school dropout rates at 1 to 18 years of age
[23]. Using data from previous studies in Guatemala [34]
the authors discovered that being stunted at 36 months
was related to cognition, literacy, numeracy, and general
knowledge in late adolescence. Children who do not reach
their developmental potential are less likely to be produc-
tive adults because either their educational attainments
are low or they learn less per year of schooling [11]. The
lack of optimal education attainment during childhood
has repercussions on the labor market. In the same review
Grantham-McGregor et al. used data from Indonesia [35]
to show that on average, each year of schooling increases
wages by 7-11%. They concluded that the loss of human
potential is associated with more than a 20% deficit in
adult income and that it has implications for the develop-
ment of societies and entire nations [11].

In a review performed by Hoddinott et al. clear exam-
ples are given of the many ways stunting is limiting the
development of children and societies around the world
[3]. The findings from Hoddinott et al. align with the pre-
viously described statistics. Stunted children attain less
education than non-stunted children, which leads to them
earning less money later in life in the labor market [3].
In a different paper, Hoddinott et al. found that children
stunted at 36 months grow up into stunted adults who
have 66% lower per capita consumption than non-stunted
adults [20]. In the review Hoddinott et al. calculated the
benefit-cost ratios for investments in nutrition specific
intervention to eliminate stunting in seventeen selected
high-burden countries [3]. For instance, they calculated
that for every dollar invested in reducing stunting in
Bangladesh, the economic return is estimated to be $1.9
— $18.4 [3]. The Bangladesh benefit-cost ratio was the
median value of all of the seventeen benefit-cost ratios
calculated by Hoddinott et al [3].

In 2008 Victora et al. also looked at the adult and hu-
man capital consequences of maternal and child under-
nutrition [36]. The authors found that height not attained
during the first two years of life is impossible to regain
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Table I1. Papers on the economic consequences of nutritional interventions

Paper Author Year Targe‘t Paper ) Ba‘seline ‘Eco.nomic
population type indicators indicators
Highlighting the evidence gap: how | Batura Neha et al. 2014 | Under 5 Review N/A * DALY
cost-effective are interventions to [10] * Cost per death
improve early childhood nutrition averted
and development?
Developmental potential in the first | Grantham-McGregor | 2007 | Under 5 Review * Prevalence * National
5 years for children in developing Sally et al. [11] of stunting development
countries * Number of people | « Educational
living in absolute attainment
poverty
Maternal and child undernutrition: | Victora Cesat et al. 2008 | Mothers Review * Prevalence * Human Capital
consequences for adult health [36] and children of stunting * Salary
and human capital  Undernutrition
Adult consequences of growth Hoddinott John etal. | 2013 | Under 5 Economic | ¢ Prevalence * Educational
failure in early childhood [37] evalua- of stunting achievement
tion  Undernutrition * Age at first birth
» Household wealth
index score
* Household
expenditure
and poverty

Source: Authors’ elaboration.

later in life [36]. In agreement with the findings from
previous articles Victora et al. found that child growth is
related to educational attainment in Zimbabwe [36]. Al-
though around the world females salaries are lower than
males salaries, the authors found a decrease of 8% sal-
ary in Brazilian stunted women and a 25% decrease in
salary in Guatemalan women [36]. An additional review
by Hoddinott et al. estimated that stunted adults have
a higher probability of living in poverty by 42 percent-
age points than non-stunted adults [37]. The results from
the first part of the systematic review are illustrated in
Table I1.

Guatemala Intervention

This retrospective economic evaluation looks at the
economic productivity of stunted adults versus the eco-
nomic productivity of non-stunted adults. Hoddinott et
al. assessed the average income of adults who 25 years
earlier had participated in a supplementary nutrition in-
tervention [ 14]. Half of the cohort had access to a gruel
high in protein — atole and the other half had access
to fruit flavored water — fresco [38]. Hoddinott et al.
focused on children who participated in the intervention
from birth until they turned three years old [14] because
they found that exposure to atole before 3 years of
age significantly raised wage rates by US$0.62—-$0.67
per hour [14]. The wage rate increase represented
a 46% rise above average wages in the sample [14].
It’s important to mention that this was only significant
for this age group. There was no relationship between
children who were exposed to atole after 36 months and
their adult wages [14]. The income increase was only
significant for men; contrary to previously mentioned

findings, exposure to atole was not related to higher
salaries in women. This statistic can be explained by
cultural factors. Women represent a smaller portion of
the work force in Latin American countries. Hoddinott
et al. argued that in several countries women mostly
engage in non-remunerated activities such as caring
for future and older generations [14]. In addition to
the economic gains, Hoddinott et al. found that high
protein gruel supplementation for 24 months increased
schooling by 1.2 grades in both genders [14]. In fact, it
increased reading comprehension and performance in
the Raven’s test of progressive matrices by about 1% in
males and 8% in females [14].

Pakistan Interventions

Two economic evaluations were found of interven-
tions performed in this context. One of them was a cost-
effectiveness analysis of responsive stimulation and
nutrition interventions on childhood development by
Gowani et al. [12].This cost-effectiveness analysis con-
trasted a nutrition specific intervention to an intervention
incorporating children responsive stimulation [12]. Gow-
ani et al. also commented on the lack of economic evalu-
ations on nutrition interventions [12]. Gowani et al. men-
tioned the challenges of conducting cost-effectiveness
analyses on interventions that have several outcomes [12]
as is often the case with interventions of this type [12].
The authors argued that cost-effectiveness analysis needs
to be performed more frequently on nutrition specific in-
terventions to increase the existing literature on cost and
economic consequences of nutrition interventions [12].
They found that children who receive responsive stimu-
lation in addition to a nutritional intervention had sig-
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nificantly better outcomes at 24 months than those who
only received the nutritional intervention [12]. Although
the results from this study are not favorable to nutrition
specific intervention, this study contributed towards the
development of evidence based policy.

The second economic evaluation performed in the Pa-
kistani context was done on a hypothetical intervention of
micronutrient sprinkles. For the purpose of this economic
evaluation Sharieff et al. modelled two communities rep-
resentative of the Pakistani population [13]. They had
high infant mortality rates, a high prevalence of anaemia,
and a high longitudinal prevalence of diarrhoea [13]. The
modelled intervention consisted of providing children
from 6 to 24 months of age with 60 sprinkle sachets for
a period of 4 months [13]. The sachets contain micronutri-
ents like zinc and iron that are very important for children
in this age group especially as they are fighting bacteria
caused diarrhoea. Sharieff et al. calculated DALY's due to
premature mortality and cost per death averted, as well as
the cost per DALY reduced [13]. Their results were very
positive. They determined that a short-term intervention
with micronutrient sprinkles was cost-effective [13].

The literature search highlighted the lack of evidence
when it comes to evaluating the economic consequences
of nutrition interventions in the short and long term. The
few economic evaluations in the literature have encour-
aged the authors to pursue an economic evaluation of
a community based backyard poultry intervention. Gov-
ernments and non-governmental organizations (NGOs)
overlook nutrition specific interventions because their
immediate consequences are not obvious to the payer.
More studies of this type are needed to increase the
evidence of the true impact of nutrition interventions on
individuals and societies. We believe that pursuing an un-
conventional economic evaluation of a community based
backyard poultry intervention will contribute to the lit-
erature of economic evaluations performed in nutrition
specific interventions. The findings from these are sum-
marized in Table IIL.

Burden of disease

In 2013 505,339.84 DALYs were due to PEM
in Ghana. The income lost due to PEM in 2014 was
1$7,006,701,819.59. The results from the burden of
disease calculations are summarized in Table IV. The
income lost due to PEM in Ghana is calculated by mul-
tiplying the number of DALYs due to PEM in 2013 by
3 times GDP per capita in 2013. Next the 2013 value was
inflated to the year 2014 using United States Bureau of
Labor Statistics on CPI for Ghana.

Cost of the intervention

The total cost of the intervention (including the pro-
duction and overhead costs) from the payer’s point of
view, only considering financial costs, is $355,173.34
in 2014 international dollars. The cost per egg produced
was [$0.41. The cost per child in the intervention was
1$224.65.

Reduction in infant mortality rates

The incremental effectiveness is 13 deaths averted at-
tributable only to the intervention. The incremental cost
of intervention compared to NO intervention (I$0) was
1$355,173.34. The incremental cost-effectiveness ratio
(ICER) is 1$27,573.25. The net effect of the intervention
and the incremental cost, effectiveness, and cost-effec-
tiveness of the intervention can be seen in Table V.

Reduction in Stunting rates

The incremental effectiveness is 138 stunting cased
averted attributable solely to the intervention. The ICER
is 1$2,573.72 per stunted child prevented. The net effect
of the intervention and the incremental cost, effective-
ness, and cost-effectiveness of the intervention can be
seen in Table VL.

DALYs averted

Within the CUA the number of averted DALY due
to premature death caused by stunting is 30.73 years per
death prevented. The total number of DALY's averted in
the intervention group is 1,484.28 (vs. 1,087.96 in control
group). The incremental utility is 396.32 DALY's averted.
The incremental cost-utility ratio (ICUR) is 1$896.18
when discounted DALY's averted are used and 1$117.76
— when DALY averted are not discounted (Table VII).
The intervention is very cost-effective even when DALY's
are discounted because the ICUR is less than 1 X Ghana
GDP per capita in the year 2014.

Increase in Ghana future GDP

The incremental non-discounted benefit of the inter-
vention is 1$12,549,170. The incremental cost-benefit
ratio of the intervention is 0.03. The results of the cost-
benefit analysis, including sensitivity analysis are sum-
marized in Table VIII.

Discussion
Burden of disease

The burden of disease was calculated first in order
to understand the impact that stunting has on low and
middle income countries. The DALY attributable to
stunting were not found in the literature. Therefore, only
the DALY attributable to PEM were presented. These
calculations indicate that in the year 2014 Ghana lost
over 1$7 bln of national income due to PEM. This re-
sult is highly underestimated because it only considers
the DALYs due to deaths and attributed to PEM instead
of all the DALY attributed to stunting and also due to
disability. The DALYs due to stunting would be more
comprehensive because they include a wider definition
of disease. However, based on the DALY's due to PEM it
is possible to see the burden that stunting currently places
on Ghana’s economy.
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Table IV. Burden caused by protein and energy malnutrition in Ghana in 2014

Burden of Disease in Ghana

Population E::Iﬁﬁat::l;)g (:a(:)ol; DALYs attributable GDP per capita Cost of PEM Cost of PEM
in Ghana o ul:tion ra’te to PEM in Ghana in Ghana in 2013 in 2013 in 2014
in 2013 pop in 2013 in 2013 International $ (PPP) | International $ (PPP) | International $ (PPP)
26,164,432 1,931 505,339.84 4,548.00 6,894,854,334.73 7,006,701,819.59

Source: Authors’ elaboration based on data from IHME, UN Department of Economics and Social Affairs, Population Division,

World Bank.

Table V. Cost-effectiveness on mortality rate

Cost-effectiveness results on mortality

Total cost, Incremental costs Incremental Incremental cost-effectiveness
. year 2014, Total effectiveness year 2014, . ratio (Cost per death averted)
Intervention R . effectiveness
International $ (Deaths averted) International $ (Deaths averted) year 2014,
(PPP) (PPP) International $ (PPP)
Standard of care 0.00 35 - - -
Intervention 355,173.34 48 355,173.34 13 27,537.25

Source: Authors’ elaboration.

Table VI. Cost-effectiveness on stunting rates

Cost-effectiveness results on stunting

Total cost, . Incremental costs, Incremental Incremental cost-effective-
Total effectiveness . R .
. year 2014, R year 2014, effectiveness ness ratio (Cost per stunting
Intervention . (Stunting cases . .
International $ averted) International $ (Stunting cases case averted) year 2014,
(PPP) (PPP) averted) International $ (PPP)
Standard of care 0.00 550 - — -
Intervention 355,173.34 413 355,173.34 138% 2,573.72

* The result rounded.

Source: Authors’ elaboration.

Table VII. Cost-utility analysis on DALYs due to premature death

Cost-utility using DALYs

Total cost, Total utility (DALYs | Incremental costs Inc,r.ement.al cost-
. -utility ratio (Cost
. year 2014, averted year 2014, Incremental utility
Intervention . .. . . per DALY averted),
International $ | in intervention group International $ (DALYs averted)
(PPP) and control group) (PPP) year 2014, Interna-
group tional $ (PPP)
Standard of care 0.00 1,087.96 - - -
Intervention (with 355,173.34 1,484.28 355,173.34 396.32 896.18
discounted DALY averted,
3% discount rate)
Intervention (with 355,173.34 4,103.97 355,173.34 3,016.01 117.76
non-discounted DALY's
averted, 0% discount rate)

Source: Authors’ elaboration.
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Table VIIL. Cost-benefit analysis, 2014 international $ (PPP)

Cost-benefit
Discount
.rate fo'r ) Total cost Tot.al benefit (gains Net benefit Incremental Incremental
discounting Intervention as) in total GDP) as) benefit cost-benefit ratio
future Is) Is)
earnings
0% Standard of care 0.00 118,833,953 - - -
Intervention (future 355,173.34 131,383,122 12,193,996 12,549,169.58 0.03
earnings not discounted)
3% Standard of care 0.00 39,832,480.92 — - -
Intervention 355,173.34 44,038,892.87 3,851,238.60 4,206,411.94 0.08
(with 0% discounting
future earnings)
5% Standard of care 0.00 20,004,750.00 - - -
Intervention 355,173.34 22,117,302.80 1,757,379.46 2,112,552.80 0.17
(with 5% discounting
future earnings)
7% Standard of care 0.00 10,359,533.36 - - -
Intervention 355,173.34 11,453,526.60 738,819.90 1,093,993.24 0.32
(with 7% discounting
future earnings)

Source: Authors’ elaboration.

Reduction of mortality

When looking solely at the impact of the intervention
on mortality rates the incremental cost-effectiveness ratio
of the intervention was calculated to 1$27,537.25 in 2014.
The GDP per capita in Ghana in 2014 was 1$4,086.50.
Comparing the ICER to the GDP per capita we conclude
that the intervention is not cost-effective when approach-
ing it from the perspective of a decrease in the number of
deaths because the ICER per death averted is higher than
three times GDP per capita.

Reduction of stunting

Following the previous analysis, when looking solely
at the impact of the intervention on stunting rates, the
ICER of the intervention was calculated at $2,573.72 in
2014 international dollars. When comparing the ICER to
the GDP per capita the intervention is very cost effective
because the ICER is less than the GDP per capita in 2014
in Ghana.

It is very important to consider that although the in-
tervention is not considered cost-effective when solely
evaluating the impact on mortality, on the contrary, the
intervention is considered very cost-effective when look-
ing at the impact on stunting. This is a great indication of
the need to evaluate interventions from a multidiscipli-
nary approach. If the present intervention was only evalu-
ated on the basis of the reduction in mortality it would
quickly be disregarded as non-cost effective. However,
after estimating the cost-effectiveness of the intervention
on stunting it was decided to perform additional eco-

nomic analysis to be able to truly understand the impact
of supplementary protein in the development of infants
and nations.

DALYs averted

Cost utility is thought to be a more appropriate ap-
proach to evaluate the impact of a community based
backyard poultry intervention because an intervention of
this type impacts both the mortality and the morbidity of
individuals. In order to perform a cost-utility analysis,
calculating Disability Adjusted Life Years (DALYS) or
Quality Adjusted Life Years (QALYSs) is the first step.
This first step proved to be a complicated task because in
the literature there were no appropriate disability weights
to calculate either DALYs or QALYs due to disability
caused by stunting as a result of malnutrition. The dis-
ability weights that were found largely overlooked the
lifelong consequences of stunting. Consequentially, the
DALYs attributed to premature mortality due to PEM
were calculated for this analysis, omitting the years lived
with disability calculation.

The ICUR of the intervention was calculated at
1$896.18. This result was obtained when discounted
DALYs averted were applied. When non-discounted
DALYs were used, the ICUR was more favorable (eve-
ry unit of additional DALY's averted by intervention,
over the DALY's averted with “NO intervention,” costs
1$117.76). Comparing the ICUR to the GDP per capita
we conclude that the intervention is very cost-effective
even when only considering the years of life lost (YLL)
part of the DALY.
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Increase in Ghana's future GOP

The human capital approach was chosen for the cost-
benefit analysis to understand the monetary cost of stunt-
ing to individuals and societies. It was chosen because in
the evaluated modelled intervention the NGO is decid-
ing whether to implement the intervention or not. The
net benefit of the intervention is $12,193,996.24 in 2014
international dollars. The incremental cost benefit ratio
of 0.03 indicates that for every 3 cents the NGO invests
in the backyard poultry intervention the return on the in-
vestment will be I$1 dollar in GDP gains. It is important
to mention that the savings from Ghana’s health expendi-
ture due to stunting cases prevented was not considered
in this work. Only market participation was taken into
account. Even when only looking at the human capital
approach to evaluate the benefit of the intervention, the
results are very positive. In fact they encourage invest-
ment in the community based backyard intervention.
The results of the cost-benefit analysis are a much better
indication of the magnitude of the benefits of prevent-
ing stunting for individuals and entire societies. The net
benefit and the incremental cost-benefit ratio presented in
Table VIII are calculated both without discounting future
gains in benefits and also when the sensitivity analysis is
performed (with 3%, 5% and 7% discount rates on the fu-
ture benefits if the stunting is reduced with the proposed
intervention). We can see that in the sensitivity analysis
the incremental cost-benefit ratios are 0.08, 0.17, and
0.32 respectively. This means the intervention will still
be very cost-beneficial.

Limitations
Limitations from extrapolating the impact of the intervention

Several limitations were encountered when the eco-
nomic evaluation was performed. The main limitation is
the fact that economic evaluations are not traditionally
performed in nutrition specific interventions. This fact
made searching the literature for similar evaluations or
even for evidence much harder than it should have been.
While the INCAP study was a great source of informa-
tion on the impact of supplementary protein interventions
in infant mortality and stunting rates, the cause of the
impact of the intervention is ambiguous. It is unknown
whether it was solely due to the nutrition intervention or
to possibly confounding factors. Both atole and fresco
were distributed in community health centers, this could
be a significant confounding factor for the reduction in
mortality rates because the reduction might also be due to
the fact that pregnant women and lactating mothers were
more familiar with their healthcare facilities and services
than they were before the intervention [39]. Another
important limitation was the unit of randomization. Al-
though the intervention was randomized, the unit of rand-
omization was the village (n = 4) as opposed to individual
participants (n = 1,992). Diminishing the statistical power
of the intervention [40] forces researchers to look at the

impact of the intervention at the village level instead of
at the individual level. It was decided to proceed with
the data extrapolation from the INCAP study due to the
multiple follow up studies that have been performed on
the original cohort. The data obtained from more recent
follow up studies has in fact been used by prestigious
economists to model the impact of stunted intellectual
and physical growth on individuals and their communi-
ties [20]. It was thought that using the study which all
the data comes from, would result in values consistent
with those found in the literature [20]. One of the models
found an increase in average salary of 46% in males who
participated in the intervention. This finding, however,
was not observed in females, forcing the authors to go
with a different model that used data from the same study.
We decided to look instead at the per capita consumption
of participants of both intervention and control groups. It
is also imperative to mention that the INCAP study was
performed over 45 years ago, which grants it the abil-
ity to have very rich longitudinal data that has been col-
lected for over 40 year. This has made the data collected
in recent years very rich and sophisticated. However, the
originally collected data has caveats and in many cases
is hard to find when one seeks to replicate estimates. An-
other important limitation to mention is the fact that only
financial costs were used for this economic evaluation of
intervention. Ideally, societal costs and economic costs
would also be part of the economic evaluation. A final,
but very important, limitation is that, although the inter-
vention is targeted towards infants from six to twenty
four months old, no one can guarantee that the protein —
eggs will eventually make it to the infants’ plates. In poor
resource settings families often do not have enough food
to feed their children therefore any supplementary food
given to any member of the family is distributed equally
among all the members of the family resulting in diluting
the nutritional content of the foods and diminishing the
impact of the nutrition intervention on the target popula-
tion. In regards to this limitation, Ghanaian experts agree
that eggs might be one of the best methods to provide
protein to infants in resource poor settings. Unlike other
types of protein, eggs can be added to stews, soups, and
porridge making sure that at least some of it will reach all
the members of the family. This is not possible with other
types of proteins like chicken, beef or fish because, due
to cultural factors, they are first served to adult males and
might not ever make it to the plates of the infants who
need them most.

Limitations from micro-costing

Micro-costing was chosen as the costing method for
this intervention because of the hypothetical nature of the
community based backyard poultry intervention. How-
ever, micro-costing leads to collecting costs from several
different sources, which introduces error and variability
to the calculations. Costs were also obtained from dif-
ferent years. All the costs, however, were converted into
2014 values.
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Limitations from difference in the protein Source
of the intervention

The hypothetical community based backyard poultry
intervention provides children in the intervention group
with animal source protein while the intervention in the
original study provided children with vegetable source
protein. As mentioned previously, if the hypothetical in-
tervention were to be implemented, the results should be
greater according to recent scientific findings in the area
of nutrition [41]. This implies that the extrapolated re-
sults from the INCAP intervention greatly underestimate
the impact of the currently evaluated intervention.

28 Conclusion

A broad economic evaluation was performed on the
modelled community based backyard poultry interven-
tion. The results from the different analyses clearly show
mixed evidence with mostly positive results for the com-
munity based backyard poultry intervention. While the
cost-effectiveness result for mortality was negative, all
the other analyses are very positive. The human capital
approach to cost-benefit analysis does the best job at
showing that protein supplementation during the window
of opportunity has great payoffs in the long run for both
individuals and societies. When evaluating interventions
that aim at reducing stunting it is important to remember
that stunting is a silent crippler of individuals and socie-
ties. Several approaches should be used to evaluate in-
terventions that could have great impact on the future of
children and their countries. Extra steps needs to be taken
to ensure that interventions with the potential to make
an impact on the future of children and entire societies
are not overlooked due to initially unfavourable results.
More research still needs to be done to prove the impact
for individuals and societies of reducing stunting rates
around the world.
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Abstract
Economic and epidemiological aspects of the immunisation program against pertussis in Poland

The aim of this study is to evaluate the cost-effectiveness of vaccination against pertussis in epidemiological and economic terms. The estimation
was based on available epidemiological data linked to an obligatory vaccination programme and morbidity in the Polish population. The economic
evaluation included data on funds spent on the purchase of vaccines and the cost of outpatient and hospital treatment of patients spent from the state
budget. The analysis of epidemiological data confirmed that the decrease in the level of vaccination of the population in combination with shortening
the time of immunization resulted in an increase in the incidence of whooping cough. Economic analysis showed that the costs associated with the
implementation of a vaccination program are lower than the direct costs of treatment of pertussis per patient. Vaccinations should be a fundamental
tool in the fight against infectious diseases despite emerging reports of adverse events or evasion of vaccination. There are economic and epidemio-
logical arguments for broadening the scope of vaccination against pertussis as well as extending the vaccination calendar by inclusion of currently

recommended (not financed by the state) vaccines.

Key words: nertussis, epidemiology, immunisation, economic evaluation

Slowa kluczowe: krztusiec, epidemiologia, Szczepienia ochronne, ocena ekonomiczna

Wstep

Krztusiec jest zakazna choroba wywotana przez
Gram-ujemna bakteri¢ Bordetella pertussis. Zakazenie
rozprzestrzenia si¢ droga kropelkowa, a do zakazenia do-
chodzi u ponad 80% o0s6b podatnych na t¢ chorobe [1, 2].

Wedtug danych Swiatowej Organizacji Zdrowia
(World Health Organization — WHO) tylko w roku 2008
odnotowano okoto 16 000 000 zachorowan na krztusiec,
sposrod ktérych okoto 195 000 wsrdd dzieci zakonczy-
fo sig zgonem, 95% przypadkoéw zachorowan dotyczyto
krajow rozwijajacych sig [3, 4].

Profilaktyka

Najlepsza metoda profilaktyki krztusca sa szczepienia
ochronne. Gléwnym celem szczepien jest zapobieganie
rozwojowi ostrej postaci krztusca u niemowlat. W Polsce
powszechne szczepienia ochronne zostalty wprowadzo-
ne w roku 1960. Od tego czasu, zgodnie z kalendarzem
szczepien obowiazkowych, powinny one zosta¢ wykonane
u dzieci szczepionka pelnokomoérkowa DTP w 2. miesiacu
zycia, 3.—4. miesiacu zycia, 5.—6. miesiacu zycia, 16.—18.
miesigcu zycia, a nastgpnie w 6. roku zycia szczepionka
bezkomorkowa (DTaP). Szczepienie przypominajace dla
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Wykres 1. Liczba zachorowan na krztusiec w latach 1979-2013 w Polsce
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Zrédio: Opracowanie wlasne na podstawie Koj S., Fugowski C., Niedziela T., Neoglikokoniugaty lipooligosacharydu Bordetella
pertussis — nowe potencjalne sktadniki szczepionki przeciwkrztuscowej. ,, Postepy Hig. Med. Dosw.” (online) 2015; 69: 1013—1030;

dostep: 24.09.2016 [9].

dzieci w 6. roku zycia zostato wprowadzone do kalendarza
szczepien obowigzkowych w roku 2004 jako odpowiedz
na wzrost notowanych zachorowan po ponad 30-letnim
okresie intensywnych szczepien ochronnych.

Kalendarz szczepien na rok 2016 przewiduje po raz
pierwszy rowniez druga dawke szczepienia przypomi-
najacego w 14. roku zycia szczepionka bezkomorkowa
(DTaP) [5].

Obecnie tak w Polsce, jak i w innych krajach rozwi-
nigtych krztusiec jest problemem zdrowotnym zaréwno
w populacji dzieci, jak 1 dorostych ze wzgledu na wzrost
zachorowalno$ci w tych grupach wiekowych. Wsréd
dzieci sg to niemowleta do 6. miesiaca zycia oraz popu-
lacja dzieci po 10. roku zycia. Wzrost zachorowalnos$ci
wsrod niemowlat wynika z faktu zakazenia przez osoby
doroste, ktore sa rezerwuarem B. pertussis 1 moga prze-
nosi¢ zakazenia na innych, w tym na dzieci posiadajace
nizszy poziom uodpornienia na choroby zakazne [6].
Powodem wzrostu zachorowalnosci w starszych gru-
pach populacji moze by¢ stabsze uodpornienie w tych
grupach wiekowych na skutek spadku odpornosci wraz
z uptywem czasu od ostatniego szczepienia oraz moz-

liwe mutacje w genach B. pertussis [7]. Od potowy lat
90. XX wieku w Polsce liczba zachorowan na krztusiec
zwigkszyla sig z kilkuset przypadkow rocznie do kilku
tysigcy rocznie i trend ten nadal si¢ utrzymuje, co obra-
zuje Wykres 1 [8].

Odpornos¢ swoista przeciw krztuscowi, mierzona
poziomem przeciwcial, zanika po 6—12 latach od poda-
nia ostatniej dawki szczepionki i po okoto 15 latach po
przechorowaniu krztusca, stad wzrost zachorowalnosci
w krajach rozwinigtych dotyczy, oprocz niemowlat, row-
niez populacji nastolatkow i 0sob dorostych.

Wzrost poziomu zachorowalno$ci na krztusiec spo-
wodowany jest tez faktem niedopetniania obowiazku
szczepien przez opiekunoéw dzieci, celowym uchylaniem
si¢ od tego obowiazku, potggowanym rowniez przez
dziatalnos¢ tak zwanych ruchdéw antyszczepionkowych
przekonujacych do nieszczepienia dzieci. Powody
wskazywane przez osoby uchylajace si¢ od szczepien
obowiazkowych sa rézne, poczawszy od mozliwosci
wystapienia niepozadanych odczyndéw poszczepiennych,
po niemedyczne wzgledy $wiatopogladowe czy religijne.
Trendy te obrazuje Wykres 2.
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Wykres 2. Odsetek 0sob zaszczepionych przeciw krztuscowi w latach 2006-2014
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Zrédlo: Opracowanie wlasne na podstawie Czarkowski M.P, Kondej B., Staszewska-Jakubik E., Cielebgk E. (red.), Szczepienia
ochronne w Polsce w roku 2015, Narodowy Instytut Zdrowia Publicznego — Panstwowy Zaklad Higieny — Zakiad Epidemiologii,
Glowny Inspektorat Sanitarny — Departament Zapobiegania oraz Zwalczania Zakazen i Chorob Zakaznych u Ludzi, Warszawa
2015, http://'wwwold.pzh.gov.pl/oldpage/epimeld/2015/Sz_2015.pdf; dostgp: 24.09.2016 [10].

gicznych lub mikrobiologicznych. Jezeli obraz kliniczny
choroby jest typowy i pacjent miat kontakt z chorym na

Diagnostyka

Dalszy spadek poziomu zaszczepienia populacji be-
dzie powodowal wzrost zachorowalno$ci na krztusiec
we wszystkich wspomnianych wczesniej grupach wie-
kowych.

Zgodnie ze standardami leczenia chorobg podejrzewa
si¢ na podstawie obrazu klinicznego (zwtaszcza w przy-
padku kaszlu utrzymujacego si¢ powyzej trzech tygodni).
Rozpoznanie ustala si¢ tylko na podstawie badan serolo-

krztusiec potwierdzony laboratoryjnie, to rozpoznanie
jest pewne i nie wymaga badania laboratoryjnego.
Zgodnie z zaleceniami ECDC (European Centre for
Disease Prevention and Control) zakres badan laborato-
ryjnych wykonywanych w celu potwierdzenia zakazenia
B. pertussis jest zalezny od wieku pacjenta i czasu trwa-
nia objawoéw choroby. Szczegdty dotyczace mozliwosci
diagnostycznych krztusca przedstawia Tabela I [11].

Tabela 1. Metody badan diagnostycznych stosowane w celu potwierdzenia zakazenia B. pertussis

Wiek pacjenta i czas trwania objawow

Zalecana metoda badania

Noworodki, niemowleta

PCR i/lub hodowla”

Dzieci szczepione przeciwko krztuscowi, mtodziez i dorosli — przy kaszlu trwajacym < 2 tyg.

hodowla i PCR

Mtlodziez i dorosli z kaszlem trwajacym < 3 tyg.

PCR i IgG przeciwko PT (ELISA)

Mtodziez i dorosli z kaszlem trwajacym > 2-3 tyg.

1gG przeciwko PT (ELISA)

* probke z nosogardta nalezy pobra¢ jak najszybciej po wystapieniu objawow

IgG — immunoglobuliny G
PCR - tancuchowa reakcja polimerazy
PT — toksyna krztuscowa

Zrédio: Opracowanie wlasne na podstawie Guiso N., Berbers G., Fry N.K., He Q., Riffelmann M., Wirsing von Kéonig C.H. and EU
Pertstrain group, What to do and what not to do in serological diagnosis of pertussis: recommendations from EU reference labora-
tories. ,,Eur. J. Clin. Microbiol. Infect. Dis.” 2011, 30: 307-312, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034915/# _abs-
tractid1015792title; dostep: 24.09.2016 [11].
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Tabela II. Zalecane antybiotyki w leczeniu i profilaktyce poekspozycyjnej krztusca wedtug grup wiekowych wraz z ich dawkowaniem

Grupa Azytromycyna Erytromycyna Klarytromycyna Kotrimoksazol”
wiekowa
<l.mz lek zalecany 10 mg/kg m.c. nie jest preferowana; ryzyko | nie jest zalecana (nie ma przeciwwskazany < 2. m.z.
1 x dz. przez 5 dni (dostgpne | IHPS u niemowlat; mozna danych na temat bezpieczen- | (ryzyko wystapienia kernic-
ograniczone dane nt. bezpie- | stosowaé w razie niedostgp- | stwa stosowania) terus)
czenstwa stosowania) nosci azytromycyny
40-50 mg/kg m.c./24 godz.
w 4 dawkach podzielonych,
przez 14 dni
1-5. m.z. 10 mg/kg m.c./raz dziennie 40-50 mg/kg m.c./24 godz. 15 mg/kg m.c./24 godz. U niemowlat w 2. m.z.:
przez 5 dni w 4 dawkach podzielonych, w 2 dawkach podzielonych trimetoprim
przez 14 dni przez 7 dni 8 mg/kg m.c./24 godz.,
sulfametoksazol
40 mg/kg m.c./24 godz.,
w 2 dawkach podzielonych
przez 14 dni
Niemowlgta | 10 mg/kg m.c. w pierwszym | 40-50 mg/kg m.c./24 godz. 15 mg/kg m.c./24 godz. trimetoprim
(=6.m.z) dniu, nastgpnie 5 mg/kg m.c. | (maks. 2 g/24 godz.) w 2 dawkach podzielonych 8 mg/kg m.c./24 godz.,
i dzieci (maks. 500 mg) w 4 dawkach podzielonych, (maks. 1 g/24 godz.) sulfametoksazol
od 2. do 5. dnia, raz dziennie | przez 14 dni przez 7 dni 40 mg/kg m.c./24 godz.,
w 2 dawkach podzielonych
przez 14 dni
Dorosli 500 mg w pierwszym dniu, 2 g/24 godz. w 4 dawkach 1 g/24 godz. w 2 dawkach trimetoprim
nastgpnie 250 mg podzielonych, przez 14 dni podzielonych przez 7 dni 320 mg/24 godz.,
od 2. do 5. dnia, raz dziennie sulfametoksazol
1600 mg/24 godz.
w 2 dawkach podzielonych
przez 14 dni

* Kotrimoksazol mozna zastosowac jako lek alternatywny wobec makrolidow u chorych w 2. m.z., u ktorych wystepuje nadwrazliwo$¢ na makro-
lidy, ich nietolerancja lub w przypadku zakazenia rzadkim szczepem Bordetella pertussis opornym na makrolidy. IHPS (Infantile Hypertrophic

Pyloric Stenosis) — niemowlgce przerostowe zwezenie odzwiernika.

Zrédio: Opracowanie wlasne na podstawie Medycyna Praktyczna, Interna, http://www.mp.pl/interna/chapter/B16.11.18.3.1; do-

step: 25.09.2016 [1].

Leczenie krztusca

Zgodnie ze schematami leczenia, niemowlgta nalezy
leczy¢ w okresie do 6 tygodni od pojawienia si¢ kaszlu,
a chorych po ukonczeniu pierwszego roku zycia — do
3 tygodni. Zalecane leczenie polega na stosowaniu:

1) antybiotykéw makrolidowych: azytromycyny, klary-
tromycyny,

2) kotrimoksazolu (trimetoprimu z sulfametoksazo-
lem) — w przypadku uczulenia pacjenta na makrolidy.
Szczegoty dotyczace dawkowania poszczegdlnych
substancji znajduja si¢ w Tabeli I1.

Makrolidy sa lekami z wyboru w leczeniu krztusca
u chorych po ukonczeniu pierwszego roku zycia. Azy-
tromycyna stosowana jest u niemowlat; nie nalezy na-
tomiast podawaé dzieciom w tym wieku erytromycyny
i klarytromycyny. Alternatywnie u dzieci od 2. miesiaca
zycia mozna podawac kotrimoksazol [1, 2].

Koszty profilaktyki keztusca

Zgodnie z zapisami ustawy o §wiadczeniach opie-
ki zdrowotnej finansowanych ze $rodkoéw publicznych
koszty zwiazane z realizacja programu szczepien ochron-

nych pokrywane sa z budzetu panstwa. W przypadku
krztusca jest to koszt zakupu szczepionki wraz z kontrol-
na wizyta lekarska [12].

Koszt zakupu pojedynczej szczepionki zawierajacej
komponentg krztu§cowa wynidst w 2013 roku: za szcze-
pionkg DTP (petnokomorkowa) — 11,34 zt oraz za szcze-
pionke DTaP (bezkomodrkowa) — 25,00 zt [13].

Sumaryczny koszt uméw podpisanych przez Mini-
sterstwo Zdrowia na zakup szczepionek wyniost w 2013
roku odpowiednio 5 670 000 zt (DTP) oraz 13 339 500 zt
(DTaP). Dodatkowy koszt w wysokosci 669 081,44 zt
(75,60 zt za pojedyncza dawke) stanowil zakup szcze-
pionki dTaP ze zmniejszona zawartoscia toksoidu bto-
niczego 1 komponenty krztuscowej, stosowanej w nie-
ktérych stanach klinicznych (zgodnie ze wskazaniami
producenta szczepionki oraz wytycznymi zalacznika do
kalendarza szczepien ochronnych).

Nalezy przy tym podkresli¢ fakt, ze podane powyzej
koszty dotycza uodpornienia szczepionka zawierajaca
w sobie trzy komponenty — toksoid btoniczy, tgzcowy
oraz antygeny B. pertussis, tak wigc koszt wydatkowany
na uodpornienie przeciwko jednej z chor6b stanowi nie-
jako jedna trzecia warto$ci szczepionki.
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Tabela II1. Koszty antybiotykoterapii wedtug standardow leczenia w poszczegolnych grupach wiekowych pokrywane z budzetu

panstwa dla roku 2013

Koszty leczenia poszczegélnymi antybiotykami wedlug standardu leczenia

Grupa wiekowa
azytromycyna

erytromycyna

klarytromycyna kotrimoksazol

Niemowleta

. . od 14,47 zt do 25,22 7t
< pierwszego m.z.

nie jest zalecana

nie jest zalecana nie jest zalecany

Dzieci w wieku

R od 28,94 zt do 31,84 zt brak kosztow dla budzetu od 17,67 zt do 36,06 zt 12,81 zt
od2.do 5. m.z.
Dzieci wwicku 0d 28,94 z1do 31,84 z1 | brak kosztéw dla budzetu | od 17,67 zk do 36,06 zt 12,81 2t
od 6. m.z. do roku zycia
Dorosli 9,01 zt od 18,00 zt do 25,92 zt od 25,22 zt do 27,03 zt 62,19 zt

"Produkt leczniczy ztozony z dwdch substancji czynnych trimetoprimu i sulfametoksazolu.

Zrédlo: Opracowanie wlasne na podstawie Obwieszczenia Ministra Zdrowia z dnia 22 lutego 2013 r. w sprawie wykazu refundowa-
nych lekow, srodkow spozywczych specjalnego przeznaczenia zywieniowego oraz wyrobow medycznych na dzien 1 marca 2013 r.,
Dziennik Urzedowy Ministra Zdrowia z dnia 22.02.2013, poz. 10, http://dziennikmz.mz.gov.pl/DUM_MZ/2013/10/akt.pdf; dostep:

24.09.2016 [15].

Sumaryczny koszt zakupu szczepionek zawierajacych
w sobie komponentg krztuscowa przez budzet w ramach
powszechnego obowiazku szczepien wyniost w 2013
roku 19 678 581,44 zt.

Istotnym aspektem profilaktyki krztusca sa niepoza-
dane odczyny poszczepienne. Ich wystapienie oraz cigz-
kos$¢ sa uwarunkowane osobniczo, a czgsto$¢ pojawiania
si¢ zalezy od rodzaju zastosowanej szczepionki. W roku
2013 odnotowano 1127 przypadkow niepozadanych
odczyndéw poszczepiennych po szczepionkach zawiera-
jacych komponentg krztuscowa, na 1848 zgloszonych
przypadkow ogotem.

Koszty leczenia sg raczej znikome z uwagi na fakt,
iz w wigkszosci przypadkow sa to odczyny, ktorych le-
czenie, jesli musi nastapié¢, odbywa si¢ ambulatoryjnie.
W 2013 roku odnotowano dwa przypadki ci¢zkich nie-
pozadanych odczyndéw poszczepiennych, ktore moglyby
kwalifikowaé si¢ do leczenia szpitalnego, a co za tym
idzie koszty poniesione na leczenie pokryte zostaly z bu-
dzetu panstwa.

Koszty diagnostyki i leczenia krztusca

Wszystkie koszty dotyczace diagnostyki i leczenia
krztuséca zostaly przedstawione wylacznie z perspektywy
ptatnika publicznego. Szacunkowy koszt badan diagno-
stycznych w kierunku krztusca w zaleznosci od wieku
pacjenta ksztattuje sig¢ w granicach 30—110 zt per capita
w przypadku niemowlat, noworodkow i dzieci, natomiast
w przypadku mtodziezy i dorostych w granicach 40-80 zt
per capita [14].

Zgodnie z zaprezentowanymi standardami leczenia
antybiotykoterapia jest powszechnie stosowana metoda
leczenia. Koszty zakupu produktow leczniczych pokry-
wa w znacznej cze¢sci budzet panstwa z uwagi na fakt
ich refundacji. Zestawienie kosztow antybiotykoterapii
zamieszczono w Tabeli I11.

Koszt leczenia azytromycyna niemowlat < pierwsze-
go miesiaca zostat ustalony przy zalozeniu wagi dziecka

4,25 kg, zgodnie z 50. centylem siatek centylowych dla
dzieci w pierwszym miesigcu zycia, zaokraglony do
wielko$ci opakowania, inne antybiotyki nie sa zalecane
z uwagi na wysokie ryzyko wystapienia dzialan niepo-
zadanych.

Koszt leczenia dzieci w wieku od 2. do 5. miesiagca
zycia zostal ustalony przy zatozeniu wagi dziecka mig-
dzy 5,5 kg a 7,5 kg, zgodnie z 50. centylem siatek cen-
tylowych dla dzieci w migdzy 2. a 5. miesiacem Zzycia,
zaokraglony do wielkosci opakowania. Koszty leczenia
erytromycyna nie stanowia wydatku dla budzetu pan-
stwa z uwagi na brak refundacji produktéw leczniczych
zawierajacych erytromycyng w postaciach farmaceu-
tycznych przeznaczonych dla dzieci (syrop, proszek do
sporzadzania zawiesiny doustnej).

Koszt leczenia dzieci w wieku od 6. miesiaca do
pierwszego roku zycia zostal oszacowany przy zatozeniu
wagi dziecka migdzy 8,0 kg a 10,0 kg, zgodnie z 50. cen-
tylem siatek centylowych dla dzieci w wieku migdzy
6. miesiacem a pierwszym rokiem zycia, zaokraglony
do wielkos$ci opakowania. Koszty leczenia erytromycyna
w tym przypadku nie stanowia wydatku dla budzetu pan-
stwa z uwagi na brak refundacji produktow leczniczych
zawierajacych erytromycyng w postaciach farmaceutycz-
nych przeznaczonych dla dzieci (syrop, proszek do spo-
rzadzania zawiesiny doustnej).

Koszt farmakoterapii w odniesieniu do jednego
pacjenta dorosltego zostal ustalony na podstawie daw-
kowania okreslonego w schemacie leczenia krztusca
z uwzglednieniem dostepnych dawek leku oraz wielkosci
opakowan.

Podane koszty obliczone zostaty na podstawie limi-
tow finansowania dla poszczegdlnych substancji czyn-
nych zamieszczonych w wykazie lekow refundowanych
pomniejszone o poziom odplatnosci dla pacjenta, ktory
w przypadku wspomnianych antybiotykow wynosi 50%.
Zakres wartosci jest uzalezniony od wielkosci opakowa-
nia produktu leczniczego oraz postaci farmaceutycznej.
Podane koszty obliczone zostaty z uwzglednieniem wie-
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Tabela IV. Dane dotyczgce struktury zachorowan oraz warunkow leczenia pacjentéw z powodu krztusca w 2013 roku

Ogodlna liczba pacjentow

Pacjenci pediatryczni Pacjenci doro§li

Leczenie ambulatoryjne 1479 119 1360
Leczenie szpitalne 703 56 647
Ogotem 2182 175 2007

Zrédio: Opracowanie wlasne na podstawie Czarkowski M.P, Cielebgk E., Staszewska-Jakubik E., Kondej B. (ved.), Choroby zakaz-
ne i zatrucia w Polsce w roku 2014, Narodowy Instytut Zdrowia Publicznego — Panstwowy Zaktad Higieny — Zaktad Epidemiologii,
Glowny Inspektorat Sanitarny — Departament Zapobiegania oraz Zwalczania Zakazen i Chorob Zakaznych u Ludzi, Warszawa
2015, http://wwwold.pzh.gov.pl/oldpage/epimeld/2014/Ch_2014.pdf; dostgp: 24.09.2016 [8].

Tabela V. Koszty diagnostyki i leczenia pojedynczego pacjenta pediatrycznego i dorostego w 2013 roku

Diagnostyka Koszt pl:oduktow Sumaryczny kos?t leczenia Leczenie szpitalne
leczniczych ambulatoryjnego
Pacjenci pediatryczni 30-110 zt 6,41-18,03 zt 36,41-128,03 zt 3750-6000 zt
Pacjenci dorosli 40-80 zt 4,51-31,10 zt 44,51-111,10 zt 3750-6000 zt

Zrédlo: Opracowanie wlasne.

ku pacjenta i zalecanego dawkowania dla catej dlugosci
terapii [15].

Koszty leczenia obejmowaty rowniez leczenie szpi-
talne, zwlaszcza w przypadku niemowlat i dzieci, gdzie
okoto 40% przypadkow zachorowan wiagzato sig z ho-
spitalizacja pacjenta. W roku 2013 odnotowano ogétem
703 hospitalizacje wsrod chorych na krztusiec, co stano-
wito 32,2 % wszystkich zachorowan [16]. Dzienny koszt
leczenia dziecka na oddziale zakaznym ksztattowat sig
w przedziale od 250 do 400 zt. Sredni czas hospitalizacji
w przypadku krztusca to 15 dni. Koszt pobytu pacjenta
w szpitalu wyniost od 3750 zt do nawet 6000 zt, w za-
leznos$ci od wykonanych procedur medycznych i stanu
klinicznego. Wartos$ci te rosty, gdy pacjenci wymagali
intensywnej opieki medycznej i zaistniata konieczno$¢
leczenia na oddziale intensywnej opieki medycznej [14].
Szczegdtowe dane dotyczace struktury zachorowan oraz
warunkow leczenia pacjentow z powodu krztusca w 2013
roku przedstawia Tabela IV.

Szacujac koszty leczenia chordb, nalezy rowniez ujaé
koszty posrednie, takie jak spadek produktywnosci, cza-
sowa absencja w pracy, ktora wiaze si¢ z przebywaniem
pacjenta na zwolnieniu lekarskim, stanowiace pokazne
koszty z uwagi na dtugi okres trwania choroby — 68 ty-
godni. W przypadku pacjentéw pediatrycznych koszty
posrednie réwniez wystepuja z uwagi na koniecznos$é

opieki nad chorym dzieckiem i zwolnienia lekarskie
z tego tytutu dla opickunow.

Liczba o0s6b, u ktorych wystapita choroba w 2013
roku, wyniosta 2182, z czego 92% stanowity osoby do-
roste, a 8% dzieci. Populacja osob dorostych wyniosta
zatem 2007 osob, populacja dzieci 175 osob.

Ogodlna liczba hospitalizacji z powodu krztusca to
703 przypadki w 2013 roku. Zaktadajac, ze dzieci sta-
nowity 8% wsrod hospitalizowanych, a osoby doroste
92% (na podstawie ogoélnej liczby przypadkow krztus-
ca), mozna uznac, iz do szpitali z powodu krztusca trafito
56 dzieci oraz 647 0sob dorostych.

Pacjenci leczeni ambulatoryjnie to odpowiednio
1360 pacjentow dorostych oraz 119 dzieci.

Szczegotowe dane dotyczace poszczegdlnych skta-
dowych kosztow leczenia pacjentdw z powodu krztusca
przedstawiono w Tabeli V.

Najnizsza warto$¢ uwzglednia najnizsze koszty diag-
nostyki i antybiotykoterapii, najwyzsza natomiast zawie-
ra najwyzsze koszty diagnostyki, antybiotykoterapii oraz
leczenia szpitalnego.

Ogodlne koszty poniesione przez budzet panstwa na
leczenie krztu$ca mozna oszacowa¢ w nastgpujacym za-
kresie od 2 701 116,39 zt do 4 384 331,57 zt. Szczegdty
dotyczace podziatu kosztow przedstawiono w Tabeli VL.
Koszty te oszacowano na podstawie obliczonych kosztow

Tabela V1. Ogolne koszty diagnostyki i leczenia pacjentow pediatrycznych i dorostych w roku 2013 finansowane z budzetu panstwa

Sumaryczny koszt
leczenia ambulatoryjnego

Sumaryczny koszt
leczenia szpitalnego

Ogolne koszty leczenia pacjentow
chorujacych na krztusiec

Pacjenci pediatryczni od 4332,79 zt do 15 235,57 zt

0d 210 000 zt do 336 000 zt

Pacjenci dorosli od 60 533,60 zt do 151 096,00 zt

od 2426 250 zt do 3 882 000 zt

0d 2701 116,39 zt do 4 384 331,57 zt

Zrodlo: Opracowanie wlasne.
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Tabela VII. Struktura zachorowan na krztusiec ludnosci w 1960 oraz w 2013 roku wraz z teoretyczng liczbg zachorowan przy
zaniechaniu szczepien

Wyszczegolnienie Wartos$¢
Liczba ludnosci w 1960 roku 29 700 000
Liczba zachorowan w 1960 roku 95968
Liczba ludnosci w 2013 roku 38495 700
Realna liczba zachorowan w 2013 roku 2182
Teoretyczna liczba zachorowan w 2013 roku przy zaniechaniu szczepien* 124 389

* Teoretyczna liczba zachorowan w 2013 roku zostata obliczona na podstawie danych o zachorowaniach dla roku 1960 z uwzglgdnieniem liczby
ludnosci w Polsce w roku 2013.

Zrédlo: Opracowanie wlasne na podstawie Czarkowski M.P, Kondej B., Staszewska-Jakubik E., Cielebgk E. (red.), Szczepienia
ochronne w Polsce w roku 2015, Narodowy Instytut Zdrowia Publicznego — Panstwowy Zaktad Higieny — Zaktad Epidemiologii,
Glowny Inspektorat Sanitarny — Departament Zapobiegania oraz Zwalczania Zakazen i Chorob Zakaznych u Ludzi, Warszawa
2015, http://wwwold.pzh.gov.pl/oldpage/epimeld/2015/Sz_2015.pdf; dostep: 24.09.2016 [10]; Kostrzewski J., Choroby zakazne
w Polsce i ich zwalczanie w latach 1919—-1962, PZWL, Warszawa 1964 [17].

Tabela VIII. Udzial dorostych i dzieci w strukturze zachorowan

Wyszczegélnienie Warto$é
Liczba chorujacych dorostych w roku 2013 2007
Liczba chorujacych dzieci w roku 2013 175
Liczba chorujacych dorostych w roku 1960 1267
Liczba chorujacych dzieci w roku 1960 94 701
Teoretyczna liczba chorujacych dorostych w roku 2013 przy zaniechaniu szczepien” 1642
Teoretyczna liczba chorujacych dzieci w roku 2013 przy zaniechaniu szczepien™ 122 747

“Teoretyczna liczba chorujacych dorostych stanowi 1,32% — procent obliczony na podstawie udziatu poszczegolnych grup wiekowych w strukturze
zachorowan w roku 1960.

** Teoretyczna liczba chorujacych dzieci stanowi 98,68% — procent obliczony na podstawie udziatu poszczegdlnych grup wiekowych w strukturze
zachorowan w roku 1960.

Zrédlo: Opracowanie wlasne na podstawie Czarkowski M.P,, Cielebgk E., Staszewska-Jakubik E., Kondej B. (red.), Choroby
zakazne i zatrucia w Polsce w roku 2014, Narodowy Instytut Zdrowia Publicznego — Panstwowy Zaklad Higieny — Zaklad Epi-
demiologii, Glowny Inspektorat Sanitarny — Departament Zapobiegania oraz Zwalczania Zakazen i Chorob Zakaznych u Ludzi,
Warszawa 2015, http://'wwwold.pzh.gov.pl/oldpage/epimeld/2014/Ch_2014.pdf; dostgp: 24.09.2016 [8]; Kostrzewski J., Choroby

zakazne w Polsce i ich zwalczanie w latach 1919-1962, PZWL, Warszawa 1964 [17].

leczenia pacjentow pomnozonych przez liczbg chorych,
zgodnie z informacja zamieszczonga w Tabeli IV. Zakres
warto$ci wynika ze stosowanych procedur medycznych
w przypadku hospitalizacji, jak réwniez ze stosowane;j
antybiotykoterapii, zarowno w leczeniu ambulatoryjnym,
jak i szpitalnym. Nalezy podkresli¢, iz oszacowany koszt
leczenia szpitalnego w przypadku chorych dorostych
mogt zosta¢ zawyzony z uwagi na to, iz w przypadku
krztu$ca leczenie pacjenta pediatrycznego jest duzo trud-
niejsze, a co za tym idzie generuje wyzsze koszty.

Koszty poniesione przez budzet na profilakty-
ke (szczepionki) wyniosty 19 678 581,44 zt w 2013
roku, koszty leczenia wyniosty od 2 701 116,39 zt do
4 384 331,57 z1.

Nalezy przy tym zwrdci¢ uwagg na fakt, iz liczba osob
zaszczepionych z rocznika 2013 wyniosta 354 389 osob,
natomiast liczba osdb chorujacych na krztusiec to zale-
dwie 2182 osoby.

Teoretyczne koszty zaniechania szczepiei ochronnych

W celu oszacowania liczby zachorowan warto od-
nie$¢ sig do czasu sprzed wprowadzenia szczepien
ochronnych, czyli roku 1960. Zatozenia estymacji oraz
koszty ich leczenia przedstawiono ponizej w Tabelach
VII i VIII.W modelu teoretycznym za dzieci uznano pa-
cjentow do 15. roku zycia wlacznie, za dorostych uznano
pacjentdw powyzej 15. roku zycia. Realne dane doty-
czace struktury zachorowan w poszczegdlnych grupach
wiekowych z roku 2013 posiadaja taka sama strukture
i takie same kryteria przyjeto dla modelu teoretycznego.

W modelu teoretycznym mozliwe jest obliczenie kosz-
tow leczenia ambulatoryjnego dla pacjentéw pediatrycz-
nych oraz dorostych. Z uwagi na brak danych i brak moz-
liwosci ich ekstrapolacji z innych zrodet nie jest mozliwe
precyzyjne obliczenie teoretycznych kosztow leczenia
szpitalnego. Mozna teoretycznie oszacowac liczg hospi-
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Tabela IX. Zachorowalnosé na krztusiec w Anglii i Walii w 1952 roku oraz obliczony na tej podstawie udzial poszczegolnych grup

wiekowych w Polsce w 1960 roku

Grupa wiekowa Liczba zachorowan (Anglia/Walia) Udzial procentowy Obliczona liczba zachorowan w Polsce
(lata zycia) (tys.) (%) (tys.)

114 586 100,00 95 968"
0-1 10 208 8,91 8551
1-4 62433 54,49 52293
5-9 38872 33,92 32552
10-14 1559 1,36 1305
15-24 403 0,35 336
25+ 1111 0,97 931

" Rzeczywista liczba przypadkdw krztusca odnotowana w roku 1960.

Zrédio: Opracowanie wlasne na podstawie Kostrzewski J., Choroby zakazne w Polsce i ich zwalczanie w latach 1919-1962, PZWL,

Warszawa 1964 [17].

Tabela X. Koszty leczenia pacjentow przy teoretycznym zaniechaniu szczepien ochronnych (estymacja dla 2013 roku)

Sumaryczny koszt leczenia ambulatoryjnego

Sumaryczny koszt leczenia szpitalnego”

Pacjenci pediatryczni

od 4469 218,27 zt do 15 715 298,41 zt

Pacjenci dorosli

od 73 085,42 zt do 182 426,20 zt

od 148 218 750,00 zt do 237 150 000,00 zt

* Przy zatozeniu liczby pacjentow hospitalizowanych na poziomie 32,2% catej populacji chorujacych (czyli 39 525 0sob) bez podziatu na grupy

wiekowe pacjentow.

Zrodlo: Opracowanie wlasne.

talizacji, ktora wynosi okoto 32,2% chorujacej populacji
w roku 2013 i na jej podstawie oszacowac teoretyczny
koszt leczenia szpitalnego, brak natomiast danych doty-
czacych zardwno liczby hospitalizacji w roku 1960, jak
i podziatu na hospitalizacje wérdd dzieci i dorostych, tak
jak zostato to przedstawione dla roku 2013 [16]. Nalezy
przy tym podkresli¢, iz réznica migdzy najnizszym kosz-
tem leczenia szpitalnego migdzy pacjentem pediatrycznym
a dorostym wynosi 7,20 zt na korzy$¢ dorostego, rdznica
w kosztach maksymalnych wynosi 3,87 zI na korzys¢ pa-
cjenta pediatrycznego. Zatem szacunek taki, w ktorym za-
ktada sig, iz 32,2% wszystkich pacjentow trafi do szpitala
(bez rozbicia na grupy pediatryczna i dorostych) i bedzie
leczone z powodu krztu$ca, w catosciowych kosztach nie
jest obarczony duzym blgedem, zwazywszy na niewielkie
roznice w kosztach leczenia réznych grup chorych.

Liczba o0s6b chorujacych na krztusiec w Polsce
w 1960 roku (rok wprowadzenia obowiazkowych szcze-
pien ochronnych) wyniosta 95 968 przy ogolnej populacji
ludnosci Polski wynoszacej 29,7 miliona, co daje wskaz-
nik zapadalno$ci na poziomie 325,5 na 100 000 miesz-
kancow. Przy obecnym poziomie zapadalnosci, ktory
w 2013 roku wyniost 5,67 na 100 000 mieszkancow,
liczba zachorowan wyniosta 2182 osoby przy liczebnosci
populacji 38 496 000.

Z uwagi na brak danych dotyczacych struktury wie-
kowej zachorowan w Polsce w tym czasie do oceny tego
elementu zastosowano teoretyczny procentowy rozktad
oparty na dostgpnych danych z Walii i Anglii. Zestawie-

nie udziatu poszczegdlnych grup wickowych w strukturze
zachorowan w Walii i Anglii przedstawiono w Tabeli IX.
Tabela ta zawiera rowniez estymacj¢ procentowego udzia-
hu poszezegdlnych grup wiekowych na terytorium Polski
przy zatozeniu, ze liczba zachorowan wyniosta 95 968
0s0b.

Liczba dzieci i dorostych obliczona zostata na podsta-
wie procentowego udziatu poszczegoélnych grup wieko-
wych dla okresu przed wprowadzeniem powszechnych
szczepien ochronnych przeciw krztuscowi w roku 1960.
Szczegoly dotyczace teoretycznego rozktadu pacjentow
zamieszczono w Tabelach VII i VIII. Nalezy zwrocic¢
szczegb6lna uwage na to, iz struktura zachorowan przy
zaniechaniu szczepien ponownie ulegnie odwroceniu, i to
w grupie najmiodszych os6b bedzie najwigkszy procent
zachorowan, co rowniez bezposrednio zwigksza koszty
leczenia.

Uwzgledniajac dane dotyczace liczby zachorowan
zawarte w Tabeli VII oraz ich rozktad w populacji pa-
cjentow pediatrycznych i dorostych z Tabeli VIII, koszty
leczenia krztu$ca opisane w powyzszym modelu teore-
tycznym beda ksztaltowad sig tak, jak to przedstawiono
w Tabeli X.

Imiana strategii prowadzenia szczepiei ochronnych

Z przeprowadzonej analizy wynika, iz stosowanie
szczepien ochronnych jest uzasadnione pod wzgledem
epidemiologicznym, gdyZz pozwala na ograniczenie za-
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padalnosci (w Polsce zapadalno$¢ na krztusiec wyniosta
w 2013 roku 5,7 na 100 000 mieszkancow [18]) oraz
utrzymanie jej na bardzo niskim poziomie. Szczepienia
ochronne i ich powszechne stosowanie ma rowniez uza-
sadnienie ekonomiczne, gdyz ogranicza koszty wydatko-
wane na leczenie chorob zakaznych. Biorac pod uwage
doniesienia o tym, ze odpornos$¢ swoista zanika po okoto
6-10 latach od podania ostatniej dawki przypominajace;j,
nalezy rozwazy¢ nowe strategie prowadzenia szczepien
ochronnych przeciwko krztuscowi. Rok 2016 jest pierw-
szym, w ktorym zgodnie z kalendarzem obowiazkowych
szczepien ochronnych dawke przypominajaca otrzymaja
dzieci w wieku 14 lat. Pozostaje jednak nadal nieroz-
wigzana kwestia przenoszenia zakazenia na niemowleta
przez dorostych bgdacych w bezposrednim kontakcie
z dzieckiem. Rozwiazaniem mogloby by¢ szczepienie
dorostych majacych kontakt z niemowlgtami [7].

"0 Podsumowanie

Koszty bezposrednie ponoszone z tytutu leczenia pa-
cjenta znacznie przewyzszaja koszty zakupu szczepionki
i uodpornienia pacjenta. Szczepienie pozostaje zatem
najbardziej dostepna i najtansza metoda zapobiegania
chorobie zakaznej, jaka jest krztusiec.

Szczepienia ochronne stosowane w skali globalne;j
powoduja powstanie odpornosci zbiorowiskowej, dzig-
ki ktorej mozliwe jest utrzymanie zapadalnosci na po-
szczegolne choroby zakazne na bardzo niskim poziomie.
Zaklocenie odpornosci zbiorowiskowej przez uchylanie
si¢ od obowiazku szczepien z r6znych powodow moze
doprowadzi¢ do nawrotu epidemii ze wszystkimi kon-
sekwencjami. Dlatego tak wazne jest zar6wno z epide-
miologicznego, jak i ekonomicznego punktu widzenia
dopetnienie obowiazku wykonywania szczepien ochron-
nych, przynajmniej na takim poziomie, jaki przewiduje
kalendarz obowiazkowych szczepien ochronnych.
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Abstract

The chronic character of the disease has a significant impact on expenses borne by individual patients and by the health care system. Patients
diagnosed with epilepsy need a long-term treatment, which is often expensive. In order to minimize the costs, doctors are increasingly turning
to prescribing cheaper generic drugs. On the one hand, from an economic perspective, such a solution is cost-effective; on the other hand, the
choice of an inadequate treatment may have serious consequences for the patient’s health. Patients using drugs with a narrow therapeutic index
should be careful because of differences in bioequivalence of medicinal products. An inadequate alteration of the treatment for epilepsy, either
by replacing the original drug with a generic one or by replacing one generic drug with another, may adversely affect the patient’s condition. It
is important, then, that therapeutic decisions should not be guided chiefly by considerations of cost reduction for the patient, but first of all by

possible future health effects.

Key words: epilepsy, treatment, antiepileptic drugs, eneric drugs, generic Substitution
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Ministerstwo Nauki
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Introduction

Recent years have seen major changes on the pharma-
ceutical market. These are due to such factors as popula-
tion aging, easier access to health care in the developing
countries and a growing number of therapeutic products
no longer under patent protection, with relatively few
new drugs being released onto the market [1].

The drugs available on the Polish market fall into
two categories: innovator and generic drugs. The former
are original products, marketed for the first time under
a brand name, which are protected by patents good for
many years. They will have passed lengthy and costly
clinical trials to prove their effectiveness, quality and
safety. The other category, i.e. generic drugs, are substi-
tute drugs produced by pharmaceutical firms upon the
expiry of all the exclusive rights and usually registered
under a new name of their own. They contain the same
amount of the active ingredient and are administered by
the same route, and they will have been developed with
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a view to ensuring interchangeability with the reference
drug product [2].

The innovator and generic medicines should have
comparable therapeutic efficacy and should be equally
safe. However, some authors question that assumption
with regard to medications with a narrow therapeutic
index. There are more and more frequent published
reports of an increasing incidence of epileptic seizures
after the switch from an original product to a substitute
drug [3-5]. There have also been cases of deterioration
in patients’ health after the reverse switch of drugs, or
after the substitution of one generic drug for another. It
follows from this that in the case of drugs with a narrow
therapeutic index the bioequivalence of generic drugs
may be different and their evaluation is either insufficient
or incorrect. In addition, the acceptable deviations from
the confidence interval in the bioequivalence studies of
generics, amounting to 20-25%, are considerably larger
than those expected of original drugs, which cannot ex-
ceed £ 5%.
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Some specialists claim that the research results re-
garding generic drugs are unreliable on account of ex-
tremely small numbers of patients involved. The innova-
tor therapeutic product and the generic contain identical
doses of the same active ingredient, so the change should
not be perceptible to the patient. The only perceptible dif-
ference should be the amount of money saved by the pur-
chase of the generic drug, because of its lower price [6].

Similarities and differences between innovator and yeneric
firugs

Generic drugs are frequently, and not without reason,
referred to as substitutes for brand-name drugs. They are
defined as such because of the great similarity between
the two types of products. They contain the same active
ingredient, have the same form, dose, indications and
route of administration. They exhibit fundamental sim-
ilarities in bioavailability and pharmacological effects.
They are equally effective and equally safe. However,
they may look different. The generic drug may have a dif-
ferent size, shape or colour, but these features have no es-
sential effect on its action. However, what can be a matter
of concern is another difference, due to the presence of
excipients added to the generic drugs. These are added
when there is no risk that they will change the pharma-
cological properties of the drug or adversely affect its
effectiveness [6].

Research on original drugs is a complex and
time-consuming process requiring appropriate scientif-
ic, technological, organizational and, above all, finan-
cial resources. It involves a high risk of failure for the
pharmaceutical companies, as only a small percentage of
potentially therapeutic compounds are subject to clinical
trials, and subsequently only one in five is registered and
made generally available. That is why only a very few
companies, chiefly international ones, are capable of en-
gaging in drug development [7].

In contrast to the costly and lengthy clinical research
(phases I-III) required for an innovator drug, in order
to prove the safety and efficacy of a generic drug it is
enough to carry out a bioequivalence study. If the sub-
stitute drug will be administered under the same regime
as the original product, it is only necessary to demon-
strate, on the basis of appropriate research, that the two
preparations are bioequivalent, that is to say, that their
formulas are either equivalent or alternative and, when
administered at the same dose of the active ingredient,
their bioavailability, i.e. the rate and extent of their ab-
sorption, is close enough to ensure the same degree of
efficacy and safety [8].

Besides determining the similarities and differences
in the properties of drugs and in their production process-
es, it is also necessary to consider their registration pro-
cedures. Whether original or generic, a newly introduced
medication has to gain the approval of an administrative
drugs agency. In Europe the relevant institutions are the
European Medicines Agency (EMA) if the assessment
is made at the central level, and the national agencies

when dealing with the individual countries. The Pol-
ish institution is Urzad Rejestracji Produktow Lecznic-
zych, Wyrobow Medycznych i Produktéw Biobojczych
(URPLWMIPB). In the United States the assessment
is carried out by the Food and Drug Administration
(FDA) [9].

In the process of registration of an innovator thera-
peutic product a pharmaceutical company must present
the complete record of its detailed clinical and pre-clini-
cal research. The producers of generic preparations face
a much easier task at this stage. Since these drugs contain
long well-known active ingredients, the proof of their
safety, efficacy and quality is based on bioequivalence
research only. Such data are much faster and certainly
much less expensive to collect than in the case of innova-
tor drugs. Owing to that, the producers of generic prepa-
rations are able to save enormous costs as well as gaining
time. It is estimated that the mean duration of work on the
development of an innovator drug is about 10—12 years,
while in the case of a generic drug it is decidedly shorter,
from 2 to 5 years [6].

Despite the considerable amounts of time saved in
the development of generic drugs, it will be worthwhile
to focus on the difficulties encountered by their produc-
ers. The main obstacle is of course the 20-25 year patent
protection of the original drugs. In fact, innovator ther-
apeutic products can be protected by multiple patents,
their number sometimes reaching 20 to 40 or even many
more. According to the data of the European Commis-
sion, there exists a therapeutic product protected by as
many as 1,300 different patents [6, 9].

Another point of difference between the innovator
drugs and their substitutes is their price. In Poland, generic
products account for almost three quarters of the pharma-
ceutical market [10]. According to a report entitled The
contribution of the innovative pharmaceutical industry
to the Polish economy (Wkiad innowacyjnego przemystu

farmaceutycznego w rozwdj polskiej gospodarki) Poland

is among the leading European countries in the sale of ge-
nerics and it has one of the lowest levels of generic drug
prices. The average price of a generic in this country is
2.6 times less than the price of a brand-name drug [11].
For comparison, in Holland the factor is 6.5 [11]. Thus the
difference in drug prices is very big. The huge gap between
the prices of original medicines and their substitutes results
first of all from the fundamental differences in their pro-
ducers’ cost structure. The innovator firms invest a large
proportion of their money in pre-clinical and clinical re-
search, which need not be done by their competitors who
bring generics onto the market [12].

Substitution of generics for brand-name drugs
in the treatment of epilepsy

Practically all the branded antiepileptic drugs reg-
istered in Poland have generic drugs corresponding to
them. However, increasing the application of the latter
in the treatment of epilepsy is a matter of much contro-
versy [3]. There are fears related first of all to the fact that
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antiepileptic medications mostly have a narrow therapeu-
tic index [4]. Physicians believe that a bioequivalence
ranging from 80% to 125% is too broad for this group
of drugs. They maintain that such a broad range coupled
with other, individual factors in epilepsy sufferers may
reinforce small differences in bioequivalence. As a con-
sequence, some epilepsy patients taking generics run the
risk of a higher incidence of seizures or other adverse
effects [S]. Therefore, it is extremely important to care-
fully select the right medicine and the right dosage for
each individual. It is also important that the physician in
charge of the treatment should inform his/her patients,
particularly those with a higher risk of seizures, of the
possible consequences of taking generic drugs. It is also
recommended that the physician should encourage his/
her patients to closely monitor their well-being. It is im-
portant, too, that pharmacists should participate in the
exchange of information concerning changes of therapy,
and it is inadvisable to sell substitute drugs to epilepsy
patients without the doctor’s consent [4, 13, 14].

It is also well known that since antiepileptic drugs are
among the medications with a narrow therapeutic index,
their application may be particularly dangerous for some
patients. This concerns first of all people treated for co-
existing diseases and taking many medicines. Other high
risk groups include the elderly and patients with renal or
hepatic malfunctions, who run an increased risk of drug
interactions and therefore should be particularly circum-
spect [4].

Research has shown that the differences in the compo-
sition of original and generic antiepileptic drugs may be
minimal, but the difference grows considerably when two
generic drugs are compared [15, 16]. Even though all these
preparations are considered bioequivalent, in the case of
a small percentage of patients variation in the confidence
interval in bioequivalence research can have a major ef-
fect on their subsequent health and quality of life [15, 16].
It has been reported by both physicians and patients that
some epilepsy sufferers experienced seizures much more
frequently after a shift from innovator to generic drugs [4].
Some even had to be hospitalized. One example involves
a woman who after three years of treatment with an origi-
nal drug decided to switch to a generic drug; the result was
that she suffered breakthrough seizures within three days
of the start of the new therapy [17].

A growing number of doctors report with alarm
seeing patients whose condition worsened after switch-
ing to a cheaper treatment with generic drugs. A report
published in a neurological periodical presents a group
of 50 people aged 11-64 years, in whom the incidence
of epileptic seizures increased as a result of a change of
medication. The data were obtained from neurologists
who reported on their patients (n = 69) who switched
from brand-name to generic drugs [18]. The same con-
cerns 4 patients who participated in a case-control study
in 2011 [19]. Another cause for concern is the result of an
analysis conducted in a group of 187 epilepsy patients,
as many as 20—44% of whom (depending on the drug)
experienced breakthrough seizures after treatment with
generic drugs [20].

Researchers from the American Academy of Neurol-
ogy have expressed the position that there are concerns
associated with the change of therapy in epilepsy. Still,
no steps have been taken so far to improve the situation
of patients [17]. The American Food and Drug Adminis-
tration maintains that the existing requirements concern-
ing drug bioequivalence are so rigorous that there is only
a small risk that the generics that meet them might lead to
therapeutic problems [21]. FDA believes that a change of
treatment does not increase the risk of relapse or undesir-
able effects [5]. Interestingly, one of the advisory bodies
to FDA stated in its opinion that such a broad confidence
interval (80—125%) was not optimal in the case of antie-
pileptic drugs, and yet FDA has issued no special recom-
mendations in the matter [15]. FDA has also announced
that there is no sufficient scientific evidence to suggest
that the therapeutic range assumed at the time was too
general for medications with a narrow therapeutic index
[10]. FDA persists in the opinion that all changes in an-
tiepileptic therapies are equally safe for all sufferers [12].

There is plentiful evidence that treating epilepsy with
generic drugs does not produce satisfactory results. De-
spite that, institutions engaged in bioequivalence research
claim that all drugs are equally safe and effective [4].
That view is borne out by several reports showing that
no disturbing changes have been found in the patients
under observation. One example concerns the results of
a meta-analysis of randomized trials on a sample of 204
patients, where no difference in seizure frequency was
found between patients given brand-name drugs and those
given generics. However, that study was carried out over
a very short period and covered a small population of pa-
tients. There is a need, then, to undertake detailed research
on a large population. Unfortunately, such analysis can
be costly and time-consuming, so at this point we have
to answer the question whether such work will really be
effective from the perspective of public health [22].

Taking generics is often unavoidable for economic
reasons, as their price is much lower than that of brand-
name drugs. The market is very competitive, so pharma-
ceutical companies are forced to bring down their prices,
a very welcome effect from the patient’s point of view. In
addition, the low price of medicines can motivate patients
to pursue regular and uninterrupted treatment, which is
of great importance in the case of epilepsy sufferers [12].
What is more, some insurance companies offering extra
insurance simply require their clients to be treated with
generic drugs. We must also remember that many generic
preparations are made on licence from the original pro-
ducer upon expiry of the patent; thus the quality of the
generic ought to be very good [23, 24].

For all the advantages of treatment with generics,
however, we need to analyze the cost of the switch from
innovator drugs, taking it into account that some groups
of epileptic patients are particularly sensitive to even
the minutest changes in bioequivalence. Those are the
patients most frequently suffering from a relapse of sei-
zures, which lead to hospitalization and thereby generate
extra costs to the system [25]. The savings made by the
switch of medicines can be less than the costs generated
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in the other areas of health care, such as the purchase
of additional medical products and hospital or outpatient
services [19]. Another result of therapy switch may be
a worsened quality of life for the patient [12]. The avail-
able data show that some epilepsy sufferers have been
instrumental in causing serious traffic accidents because
of sudden seizures. Some have lost their jobs because of
a relapse of the disease or have had to spend more time
visiting doctors’ surgeries or hospitals. In view of the
above, we have to note that the wrong change of therapy
entails social as well as economic costs [17, 26].

A questionnaire-based survey conducted by Wilner
[30] among 301 neurologists revealed that after a shift
from an original drug to a generic one as many as 81.4%
of doctors observed an increase in the number of seizures
(67.8%) or toxic symptoms (56%) in their patients. In the
case of a shift from one generic to another the percent-
ages were 32.5% and 26.6%, respectively. Such adverse
effects following a change of medication required addi-
tional consultations, visits to a surgery or an emergen-
cy department, and hospitalization. The costs incurred
amounted to $675,004, with the following breakdown: 46
hospitalizations ($12,154 each), 166 additional visits to
a doctor’s surgery ($120 per visit) and 1,128 emergency
department visits ($570 per visit). These results show that
the substitution of generics for brand-name drugs is not
always profitable.

0 Summary

The European pharmaceutical industry currently
spends some 30 billion euro per year on clinical research
and development of new technologies [27]. Despite the
enormous amount of medical knowledge and the avail-
ability of medications, doctors are sometimes still help-
less in their fight against some diseases. Therefore, it is
necessary to pursue systematic clinical research on new
substances to meet the growing requirements of therapy.
This long-term painstaking research holds out hope for
safer and more effective therapies and for the discovery
of new medications to treat as yet incurable diseases [28].

Original products go through a long development pro-
cess, owing to which they will have been examined more
thoroughly. Generic drugs should be bioequivalent to the
original ones, and their prices are much lower. That ena-
bles individual patients, and also the health care system
as a whole, to make considerable financial savings. We
cannot say that a generic preparation is one hundred per
cent identical to the original drug, but we can certainly
say that they are similar. It is remarkable that with most
patients the change from one to the other may pass un-
noticed, but for some, the effect of the two therapeutic
products on their organism may be somewhat different
[29]. Therefore, we cannot state unequivocally which of
the two types of drugs is better.

In the case of epilepsy, the treatment of which requires
long-term application of drugs, every change of medi-
cation may be dangerous. In view of that, the choice of
therapy always requires consultation with a doctor so that
the patient and the doctor might jointly agree on a regi-

men best suited to the patient’s needs. It is important that
when changing a therapy one should not be guided solely
by the current price of the medication selected, but also
by the costs the given group of patients might incur in fu-
ture, and above all by the clinical condition of the patient.
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Abstract
Economic evaluation of public health programs — review of international guidelines

Within the last decades an interest in using economic evaluation methods in health care sector is rapidly growing. In many countries methodologi-
cal guidelines and recommendation on using economic analyses for health care interventions assessment were developed. Methods of economic
evaluation, historically developed for clinical intervention, are now being applied to public health programs. Application of economic evaluation
techniques to this type of activities results in numerous methodological problems related to public health program special characteristics. This type
of programs can take a form of complex, multisectoral interventions aimed rather at whole populations than at individuals (as clinical interventions).
The aim of the article is to conduct a review of existing international guidelines on economic evaluation of public health programs and presentation

of the experts guidelines related to specific elements and/or steps of economic evaluation of such programs.
Key words: economic evaluation, cost-effectiveness, public health program, guidelines
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Wprowadzenie

W ciagu ostatnich dekad mozna zaobserwowac dy-
namiczny wzrost zainteresowania wykorzystaniem ana-
liz ekonomicznych w zakresie szeroko pojgtego sektora
ochrony zdrowia. Zgodnie z powszechnie przyjcta de-
finicja ewaluacja ekonomiczna to analiza poréwnujaca
alternatywne dziatania w kontekscie ponoszonych kosz-
tow 1 uzyskiwanych rezultatow w celu wsparcia procesu
podejmowania decyzji alokacyjnych [1]. W odniesieniu
do sektora zdrowia zastosowanie analiz ekonomicznych
pozwala odpowiedzie¢ na pytania: Czy dana procedura,
program, ushuga zdrowotna jest warta realizacji w porow-
naniu z innymi interwencjami, ktére mozna wykona¢, wy-
korzystujac te same zasoby? Ktore procedury, programy,

ustugi zdrowotne powinny by¢ realizowane, a tym samym
finansowane? Rosnace koszty sektora zdrowia oraz silna
presja poprawy efektywno$ci wykorzystania dostgpnych
zasoboOw wymuszaja potrzebg wsparcia procesu podejmo-
wania decyzji alokacyjnych. Wykorzystanie analiz ekono-
micznych pozwala na dostarczenie danych empirycznych
oraz zagwarantowanie wigkszej transparentnosci tego pro-
cesu. W wielu krajach postepuje proces instytucjonalizacji
oraz formalizowania za pomoca zapisow prawnych prob-
lematyki wykorzystania analiz ekonomicznych (m.in. sta-
nowia one obligatoryjny element wnioskow o wpisanie na
liste lekéw refundowanych ze §rodkow publicznych) [2].
Zdaniem czgs$ci ekspertow analizy ekonomiczne stanowia
najwazniejszy praktyczny wktad, jaki ekonomia wniosta
do procesu podejmowania decyzji w ochronie zdrowia [3].
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Metodologia analiz ekonomicznych, opracowana
i rozwijana poczatkowo glownie w dziedzinach klinicz-
nych (leki, procedury kliniczne) jest adaptowana i im-
plementowana do szeroko pojetego zdrowia publicznego,
profilaktyki i promocji zdrowia. Rozszerzenie zakresu
zastosowania analiz ekonomicznych pociaga za soba
pewne problemy metodologiczne, niemniej jednak wy-
daje si¢ procesem nieuniknionym. Trudnosci zwiazane
z ekonomiczna oceng programéw z zakresu zdrowia pub-
licznego wynikaja z ich specyficznego charakteru, ktory
niejednokrotnie uniemozliwia zastosowanie metod wtas-
ciwych na przyktad do oceny efektywnos$ci kosztowe;j
lekoéw czy procedur klinicznych. Pierwsze publikacje na
temat efektywnos$ci kosztowej tego rodzaju programow
pojawity si¢ w latach 90. XX wieku[4—6]. Eksperci z r6z-
nych o$rodkow zaczegli opracowywacé zalecenia i wytycz-
ne odnoszace si¢ do ewaluacji ekonomicznej programow
z zakresu promocji zdrowia i/lub zdrowia publicznego
[7-12]. Celem artykutu jest dokonanie przegladu dostep-
nych publikacji oraz zaprezentowanie zalecen ekspertow
odnoszacych si¢ do poszczegdlnych etapow ewaluacji
ekonomicznej tego rodzaju programow.

Snecyfika programow z zakresu zdrowia publicznego

Zdrowie publiczne definiowane jest jako zorgani-
zowany wysitek spoteczny, majacy na celu polepszenie,
promocje, ochrong i przywracanie zdrowia ludnosci [13].
Kluczowe znaczenie w koncepcji zdrowia publicznego
ma zrozumienie wpltywu stylu zycia oraz warunkow
bytowych na stan zdrowia populacji oraz uwzglednie-
nie kontekstu spotecznego i politycznego [13]. Zdrowie
publiczne obejmuje dziatalno$¢ ukierunkowang zaré6wno
na monitoring stanu zdrowia, bezpieczenstwo zdrowotne,
poprawe i utrzymywanie zdrowia, jak i na rozwdj insty-
tucji oraz metod pozwalajacych na prowadzenie wiasci-
wej polityki zdrowotnej.

Programy z zakresu zdrowia publicznego obejmuja
miedzy innymi zr6znicowane dziatania zarowno z zakresu
promocji zdrowia, jak i poszczegolnych pozioméw pre-
wencji chorob. Swiatowa Organizacja Zdrowia definiuje
promocje¢ zdrowia jako proces umozliwiajacy jednost-
kom i grupom spotecznym zwigkszenie kontroli nad uwa-
runkowaniami zdrowia w celu poprawy ich stanu zdrowia
oraz sprzyjajacy rozwijaniu zdrowego stylu zycia, a tak-
ze ksztattowaniu innych $rodowiskowych i osobniczych
czynnikow prowadzacych do zdrowia. W Karcie Ottaw-
skiej, przyjetej na pierwszej migdzynarodowej konferencji
promocji zdrowia w Ottawie w roku 1986, wyrdzniono
pig¢ obszarow dzialan promocji zdrowia: budowanie
polityki prozdrowotnej, tworzenie warunkow sprzyja-
jacych zdrowiu, wzmacnianie dziatan spoleczenstwa na
rzecz zdrowia, rozwijanie indywidualnych umiejgtnosci
sprzyjajacych zdrowiu oraz reorganizacje struktur ochro-
ny zdrowia [14]. Dziatania z zakresu prewencji chorob
najczesciej sa klasyfikowane wedtug trzech poziomow':
prewencja pierwotna (primary prevention — zapobieganie
chorobie przez kontrolowanie czynnikow ryzyka), wtdrna
(secondary prevention — zapobieganie konsekwencjom

choroby przez jej wezesne wykrycie i leczenie), trzecio-
rzedowa (tertiary prevention — zahamowanie postepu cho-
roby i ograniczenie powiktan) [15].

Niezwykta roznorodno$¢ dziatan z zakresu zdrowia
publicznego sprawia, iz opracowanie rekomendacji do-
tyczacych ich ewaluacji musi si¢ odnosi¢ do specyfiki
konkretnego rodzaju dziatan. Programy zdrowia pub-
licznego moga przybieraé¢ postac¢ ztozonych i wielosek-
torowych interwencji (np. jednoczesnie angazujac sektor
zdrowia, edukacji oraz sektor socjalny). Ich adresatem
moga by¢ zarowno osoby indywidualne, jak i rodziny
i/lub czlonkowie danej spoteczno$ci czy organizacji.
Z kolei realizowane interwencje moga mie¢ charakter
ztozonych, wielowymiarowych strategii [16]. Niemniej
jednak, w kontekscie ewaluacji ekonomicznej, eksperci
wskazuja na pewne cechy wspolne programow z zakresu
zdrowia publicznego, ktére wymagaja zastosowania de-
dykowanego podejscia metodologicznego.

Wyzwania i zalecenia w procesie ekonomicznej ewaluacji
programow zdrowia publicznego

Metodologia ekonomicznej ewaluacji interwencji
z sektora zdrowia jest przedmiotem licznych publikacji,
réowniez polskojezycznych [2, 17, 18]. Jej szczegdtowy
opis dalece wykracza poza ramy niniejszego artykutu.
Niemniej jednak nalezy podkresli¢, iz analiza zalecen do-
tyczacych specyfiki procesu ekonomicznej ewaluacji pro-
gramow z zakresu zdrowia publicznego wymaga dobrej
znajomosci podstaw ogolnej metodologii ekonomiczne;j
ewaluacji interwencji zdrowotnych. Jest to szczegdlnie
istotne w kontekscie ciaglego rozwoju i udoskonalania
metod analiz ekonomicznych oraz wystgpowania pewnych
kontrowersji i braku konsensusu ekspertow co do wybra-
nych elementéw i/lub etapow przeprowadzania analiz?.

Problematyka metod i narzegdzi stosowanych w eko-
nomicznej ewaluacji programéw z zakresu zdrowia pub-
licznego jest przedmiotem licznych publikacji. Sg to
zard6wno bezposrednie, ogoélne zalecenia grup eksper-
ckich [8—11], jak i publikacje odnoszace si¢ do specyfiki
wybranego problemu ewaluacji tego rodzaju programow
[6, 19-22]. Przeglad wyzej wymienionych publikacji
pozwala na sformulowanie zalecen odnoszacych si¢ do
poszczegolnych etapow i/lub elementéw procesu ekono-
micznej ewaluacji programow zdrowia publicznego. Sa
to kolejno: wybor perspektywy analizy, wybor kompa-
ratora, horyzont czasowy, rodzaj badania, problematyka
szacowania kosztow i efektow oraz uwzglednienie kon-
tekstu programu. W wigkszosci przypadkow, sformu-
lowane zalecenia sa odpowiedzia na pewne trudnosci
metodologiczne wynikajace ze specyfiki programow
zdrowia publicznego, ktéra moze uniemozliwiac proste
przeniesienie metod rozwinigtych i stosowanych dla
ekonomicznej ewaluacji lekow czy procedur klinicznych.
Tabela I przedstawia ustrukturyzowany, hastowy wykaz
tych zalecen, natomiast ich szczegdétowy opis znajduje
sig ponizej.

Perspektywa analizy determinuje, ktore koszty
i konsekwencje nalezy uwzglednic¢. Ekonomiczna ewalu-
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Tabela 1. Zestawienie zalecen dla procesu ekonomicznej ewaluacji programow zdrowia publicznego wynikajgcych z ich specyficz-
nego charakteru

Cecha / Etap analizy Specyfika programu zdrowia publicznego Zalecenia dla procesu ekonomicznej ewaluacji

Perspektywa analizy | « ztozony i multidyscyplinarny charakter programéw « zastosowanie perspektywy spotecznej

Wybér komparatora | ¢ trudnos¢ w wyborze wlasciwego komparatora * poréownanie z do nothing option

Horyzont czasowy * potrzeba uchwycenia dtugofalowych kosztow i efektow | ¢ analiza wrazliwo$ci w zakresie dyskontowania

Rodzaj badania « trudnos$ci w zastosowaniu badan randomizowanych » wykorzystanie technik modelowania

Szacowanie kosztéw | * potrzeba uwzglednienia kosztow migdzysektorowych * opisowa prezentacja kosztow trudno kwantyfikowalnych
« zastosowanie analizy kosztow i konsekwencji
* zastosowanie podejscia korzysci netto z interwencji

wedtug zaangazowanych sektoréw

Szacowanie efektéw * prezentacja wszystkich miar efektow
» uwzglednienie efektow bezposrednich programu
i posrednich efektow zdrowotnych

* zastosowanie analizy kosztow i konsekwencji

» wielowymiarowy charakter efektow
« efekty czgsto odlegle w czasie

Kontekst programu | ¢ dodatkowe uwarunkowania moga determinowac * szczegotowy opis kontekstu programu

efektywnos¢

Zrédio: Opracowanie wilasne na podstawie Nutbeam D., Evaluating health promotion—progress, problems and solutions, ,, Health
Promotion Int.” 1998: 13 (1); 27-44 [6]; Kelly M.P, McDaid D., Ludbrook A., Powell J., Economic appraisal of public health
interventions, NHS Health Development Agency 2005 [8]; Honeycutt A.A., Clayton L., Khavjou O., Finkelstein E.A., Prabhu
A., Blitstein J.L., Evans W.D., Renaud J.M., Guide to Analysing the Cost-Effectiveness of Community Public Health Prevention
Approaches. RTI International. Research Triangle Park, NC, USA 2006 [9]; Salazar L., Jackson S., Shiell A., Rice M., Guide to
economic evaluation in health promotion, OPS (Organizacion Panamericana de la Salud), Washington 2007 [10]; Weatherly H.,
Drummond M., Claxton K., Cookson R., Ferguson B., Godfrey C., Rice N., Sculpher M., Snowden A., Methods for assessing the
cost-effectiveness of public health interventions: Key challenges and recommendations, ,, Health Policy” 2009: 93 (2-3): 85-92
[11]; Rychetnik L., Frommer M., Hawe P, Shiell A., Criteria for evaluating evidence on public health interventions, ,,Journal of
Epidemiology and Community Health” 2002: 56 (2): 119-127 [19]; Payne K., McAllister M., Davies L.M., Valuing the economic
benefits of complex interventions: when maximising health is not sufficient, ,, Health Economics” 2013; 22 (3): 258-271 [20];
Cookson R., Drummond M., Weatherly H., Explicit incorporation of equity considerations into economic evaluation of public health
interventions, ,,Health Economics, Policy and Law” 2009; 4: 231-245 [21]; Marsh K., Phillips C.J., Fordham R., Bertranou E.,
Hale J., Estimating cost-effectiveness in public health: a summary of modelling and valuation methods, ,, Health Econ Rev.” 2012;

3,2(1): 17 [22].

acja interwencji zdrowotnej moze przebiegac z perspek-
tywy uczestnika badania, dostarczyciela ustug, ptatnika
lub z perspektywy catego spoleczenstwa. W przypadku
analiz typu kosztow i efektéw stosowania lekow, stano-
wiacych podstawe decyzji refundacyjnych, bardzo czgsto
przyjmowana jest perspektywa ptatnika. W odniesieniu
do analiz ekonomicznych programéw zdrowia publicz-
nego wskazane jest przyjgcie perspektywy spotecznej,
ktora gwarantuje uwzglgdnienie wszystkich mozliwych
kosztow i rezultatdow, niezaleznie od tego, kto generuje
koszty lub jest odbiorca rezultatow [7, 10, 12]. Tylko
wtedy mozliwe jest uwzglednienie wielowymiarowych
celow programu — takze tych spoza sektora zdrowia (np.
zwigkszenie integracji spolecznej, poprawa warunkow
socjalno-bytowych) [20]. Wybor pespektywy spotecznej,
mimo iz silnie rekomendowany — implikuje wiele opi-
sanych ponizej trudnoséci metodologicznych zwiazanych
z szacowaniem kosztow i efektow.

Wyboér komparatora odnosi si¢ do wyboru alter-
natywy, z ktéra zostanie porownany oceniany przez
nas program. Jest to niezwykle istotny element analizy,
gdyz determinuje szacowang warto$¢ dodana programu
(nadwyzke kosztow oraz efektow ocenianego programu
nad kosztami i efektami alternatywy). W praktyce analiz

ekonomicznych, gdy ich wyniki stuza wsparciu decyzji
alokacyjnych, dang interwencj¢ nalezy poréwnac co naj-
mniej z dotychczas wystepujaca praktyka (standardem
postgpowania). Idealnym rozwigzaniem bytoby poréw-
nanie wszystkich mozliwych alternatywnych sposobow
wykorzystania okreslonych zasobow, jednak nie jest to
mozliwe migdzy innymi z powodu ograniczonych $rod-
kéw przeznaczanych na przeprowadzanie analiz ekono-
micznych. W przypadku programéw zdrowia publiczne-
go znalezienie wlasciwego komparatora moze by¢ bardzo
trudne. Jesli cele programu promocji zdrowia wychodza
poza poprawe zdrowia jednostki i obejmuja wplyw na
warunki srodowiskowe i/lub wzmacnianie spotecznosci
lokalnej — odpowiedni komparator moze po prostu nie
wystepowac [7, 10]. W takiej sytuacji program nalezy
poréwnacd z tak zwana do nothing option, a wigc sytuacja
braku jakiejkolwiek interwencji. Kazdorazowo wybor
komparatora nalezy szczegdtowo uzasadnic.

Horyzont czasowy analizy determinuje, jak dtugo
koszty i efekty ocenianej interwencji beda sledzone w cza-
sie (jak dlugo trwa tzw. okres follow-up). W przypadku
interwencji klinicznych horyzont czasowy niejednokrot-
nie odnosi si¢ do czasu trwania samej interwencji i efek-
tow, ktore pojawiaja si¢ w stosunkowo krotkim czasie
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(np. roczny follow-up w badaniu klinicznym). Natomiast
efekty programéw z zakresu zdrowia publicznego (np.
programu edukacji zdrowotnej lub redukcji czynnikoéw
ryzyka) moga si¢ pojawi¢ nawet po kilkunastu latach.
Wieloletni horyzont czasowy implikuje takze potrzebe
zastosowania dyskontowania przy ocenie kosztow i efek-
tow. Co istotne — warto$¢ terazniejsza efektu, ktory pojawi
si¢ za kilkanaScie lat, zawsze bedzie nizsza od wartosci
terazniejszej takiego samego efektu, ktory pojawi sig
w krotkim czasie. W praktyce oznacza to, ze w sytuacji
poréwnywania efektywnosci kosztowej programéw zdro-
wia publicznego z interwencjami klinicznymi, te pierwsze
moga by¢ z tego powodu predestynowane do okreslenia
mianem mniej optacalnych. Zalecenia ekspertow w kon-
tekScie problematyki dyskontowania to wykonanie ana-
lizy wrazliwo$ci uwzgledniajacej rézne wartosci stopy
dyskontowej (w tym wartosci zerowej) [23].

Rodzaj badania odnosi si¢ do sposobu dostarczenia
interwencji, wyboru grupy docelowej oraz metody zbie-
rania danych. Zgodnie z hierarchia przyjeta w naukach
klinicznych najwyzsza rangg dowodowa majg randomizo-
wane badania kliniczne (RCT) [24]. Ten rodzaj badania
jest jednak niezwykle trudny do przeprowadzenia, a przez
cze$¢ ekspertdéw uznawany wrecz za niewlasciwy w od-
niesieniu do programéw z zakresu zdrowia publicznego
[16, 25]. Podstawowa trudno$¢ polega tu na uchwyceniu
wielowymiarowych efektow programu zdrowia publicz-
nego w badaniu pierwotnie zaprojektowanym do oceny
wasko sprecyzowanych interwencji klinicznych (np. le-
kow), przeznaczonych dla pojedynczych pacjentow, ktore
przebiega w odizolowanym $rodowisku klinicznym, z re-
latywnie krotkim okresem follow-up. Czgsto stosowanym
rozwiazaniem jest przeprowadzenie randomizowanego
badania klinicznego klasterowego [19], w ktérym rando-
mizacji podlegaja nie pojedyncze osoby, lecz ich grupy —
na przyktad spotecznosci lokalne, pacjenci objgci opieka
praktyk lekarskich, uczniowie szkol. Umozliwia to oce-
n¢ interwencji skierowanych nie do pojedynczych osob,
lecz ich grup (np. kampania spoteczna z wykorzystaniem
mediow lokalnych, kampania edukacyjna w szkotach).
Zastosowanie RCT klasterowego nie rozwiazuje jednak
problemu duzej kosztochtonno$ci przeprowadzenia ta-
kiego badania i trudnos$ci z zastosowaniem wieloletniego
horyzontu czasowego. W konsekwencji w ocenie inter-
wencji z zakresu zdrowia publicznego zasadne moze by¢
wykorzystanie wynikow badan nieeksperymentalnych (np.
dhugofalowego badania obserwacyjnego), ktore pomimo
nizszej rangi dowodowej moga lepiej odpowiadac specyfi-
ce tego rodzaju programow [11]. Problem dostgpnosci da-
nych przy zastosowaniu wieloletniego horyzontu czasowe-
go moze by¢ takze rozwiazany przez zastosowanie technik
modelowania matematycznego. Techniki te umozliwiaja
rozszerzenie wynikdw pochodzacych z pojedynczego
badania (np. ekstrapolacj¢ poza horyzont czasowy) i/lub
kojarzenie dowoddéw pochodzacych z réznych zrodet [26].
Metody modelowania stosowane w ekonomicznej ewalua-
cji interwencji zdrowotnych sa nieustannie rozwijane [27].
Popularne techniki obejmuja: drzewo decyzyjne, model
Markova, symulacj¢ zdarzen dyskretnych. Zdaniem czeg-
$ci badaczy, modelowanie stanowi aktualnie podstawowe

narz¢dzie umozliwiajace uchwycenie wielowymiarowych
efektow programéw zdrowia publicznego [22].

Problematyka szacowania kosztéw w procesie eko-
nomicznej ewaluacji programu zdrowia publicznego jest
$ci§le powiazana z wszystkimi wyzej wymienionymi
elementami analizy. Przyjecie spolecznej perspektywy
analizy oznacza potrzebe identyfikacji, pomiaru i wyce-
ny wszystkich kosztow zwiazanych z danym programem,
niezaleznie od tego, kto je ponosi. Koszty te najczgsciej
klasyfikuje si¢ jako bezposrednie (medyczne i nieme-
dyczne) oraz posrednie (utracona produkcja z powodu
chorobowosci 1 umieralno$ci). Problematyka szacowania
kosztéw w analizach ekonomicznych dotyczacych sekto-
ra zdrowia charakteryzuje si¢ wystgpowaniem pewnych
ogolnych trudnosci i wyzwan metodologicznych. Eksperci
prezentuja rézne stanowiska migdzy innymi co do kwestii
wyceny kosztow opieki nieformalnej, uwzglgdniania oraz
metod szacowania kosztow utraconej produkcji czy tez
uwzglednienia kosztow w dodanych latach zycia [28]. Te
problemy sa jednak uniwersalne i dotycza nie tylko analiz
zwiazanych ze zdrowiem publiczntm. W kontekscie pro-
gramow z zakresu zdrowia publicznego obok wyzej wy-
mienionych, ogélnych probleméw, za kluczowe wyzwanie
nalezy uzna¢ szacowanie kosztow migdzysektorowych.
Przyktadowo, program z zakresu prewencji uzaleznienia
od narkotykéw moze zapobiega¢ wystapieniu przysztych
kosztéw nie tylko w sektorze ochrony zdrowia (koszty
leczenia), lecz takze w sektorze opieki socjalnej czy sek-
torze wigziennictwa. Dziataniem rekomendowanym jest
uwzglednienie wszystkich pozycji kosztow. Rodzaje kosz-
tow, w stosunku do ktdrych nie jest mozliwa kwantyfikacja
ilo§ciowa i/lub monetarna, nalezy uwzgledni¢ w sposob
opisowy. Zdaniem czgSci ekspertow [8, 11], wskazane jest
tu zastosowanie analizy kosztow i konsekwencji (costs-
-consequence analysis, CCA), w ktorej przypadku koszty
i efekty moga by¢ szacowane osobno dla réznych sekto-
row 1/lub podmiotéw zaangazowanych w program. W tym
rodzaju analizy nie oblicza si¢ finalnej miary efektywnosci
kosztowej programu (np. wspotczynnika kosztow i efek-
tow), a wigc nie ma mozliwosci sporzadzenia rankingu
porownywanych programéw. Niemniej jednak analiza
kosztow 1 konsekwencji umozliwia zaprezentowanie pet-
nego obrazu kosztdéw, a jej wyniki moga poshuzy¢ do prze-
prowadzenia analizy kosztow i efektow — oddzielnie dla
kazdego z zaangazowanych sektoréw [8].

Alternatywna forma prezentacji kosztow migdzysek-
torowych moze by¢ podejscie polegajace na wyliczeniu
korzysci netto z interwencji (net-benefit approach) [29,
30] dla kazdego z zaangazowanych sektorow. W sytuacji
gdy w wyniku programu zdrowotnego w jednym sektorze
otrzymuje si¢ dodatnie korzysci netto, a w innym sektorze
— ujemne efekty (straty), autorzy zaproponowali tak zwa-
ny test kompensacyjny [29, 30]. Dzigki jego zastosowaniu
program moze zosta¢ uznany za efektywny pod wzgledem
kosztow i zarekomendowany do wdrozenia, jezeli sektor
ochrony zdrowia, ktory otrzymuje dodatnie korzysci net-
to, moze skompensowa¢ straty innego sektora. W prakty-
ce taka rekompensata moze nie by¢ mozliwa w krotkim
czasie, co wymaga prowadzenia bilansu relokacji §rodkow
migdzy sektorami w okreslonym przedziale czasu.
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Schemat 1. Efekty programow promocji zdrowia

PROGRAM PROMOCJI ZDROWIA

A

I. Efekty programu
e kompetencje zdrowotne
e wplyw spoteczny i akcje spoteczne
e polityka zdrowotna

v

Il. Posrednie efekty zdrowotne
e zdrowy styl zycia
o efektywne ustugi zdrowotne
e zdrowe Srodowisko

A 4

lll. Efekty zdrowotne i spoteczne
® jako$c¢ zycia, redukcja nieréwnosci
e chorobowos¢, umieralnosc

Zrédlo: Opracowanie wlasne na podstawie Nutbeam D., Eva-
luating health promotion — progress, problems and solutions,
,,Health Promotion Int.” 1998, 13 (1): 27-44 [6].

Szacowanie efektow w kazdej analizie ekonomicz-
nej uwarunkowane jest przyjgta perspektywa oceny oraz
rodzajem analizy. W przypadku programéw z zakresu
zdrowia publicznego najwigksze znaczenie ma wielowy-
miarowy charakter efektow. Zgodnie z klasyfikacja za-
proponowang przez Nutbeama efekty programu promocji
zdrowia mozna podzieli¢ na trzy nastgpujace po sobie
w czasie poziomy [6] (Schemat 1). Poziom pierwszy
obejmuje bezposrednie efekty realizacji programu — jego
wplyw na indywidualne, spoteczne i Srodowiskowe czyn-
niki ksztaltujace zdrowie. Na poziomie indywidualnym
przyktadem moze by¢ rozwoj kompetencji zdrowotnych
czy $wiadomosci potrzeby zachowan prozdrowotnych.
Na poziomie spotecznosci efektem programu promocji
zdrowia moze by¢ zwigkszenie kontroli nad lokalnymi
uwarunkowaniami zdrowia, poprawa spojnosci spotecz-
nej czy tez ksztattowanie lokalnych polityk promujacych
zdrowie. Efekty bezposrednie programu ksztattuja wy-
stapienie posrednich efektoéw zdrowotnych (poziomu
drugiego), a wigc zmian w modyfikowalnych determi-
nantach zdrowia (np. zmiany w stylu zycia czy poprawa
efektywnosci ustug zdrowotnych). Dopiero koncowe re-
zultaty programu (poziomu trzeciego) odnosza si¢ stricte
do zdrowia (poziom chorobowosci, umieralnosci) i efek-
tow spotecznych (jakos¢ zycia, samodzielnos¢, redukcja
nieréwnosci w zdrowiu).

Decydenci podejmujacy decyzje alokacyjne naj-
czgsciej wymagaja informacji o koszcie uzyskania jed-
nostki efektu koncowego (np. koszt uniknigcia jednego
przypadku zgonu; koszt uzyskania jednego roku zycia
korygowanego jakoscia — QALY). Oszacowanie efektow
koncowych wymaga dtugofalowego horyzontu czaso-
wego analizy lub zastosowania technik modelowania

— kazdorazowo, pojawia si¢ tu problem zaktdcajacego
wplywu czynnikdw zewngtrznych. Popularne miary
efektow koncowych (np. QALY) moga nie uchwycié¢
wielowymiarowego charakteru wynikow programu zdro-
wia publicznego [8]. Podobnie jak w przypadku kosztow
wielosektorowos$¢ programu oznacza potrzebg uwzgled-
nienia wielu odbiorcow i miar efektow. Dodatkowo moga
wystapi¢ rowniez efekty zewngtrzne (oddziatywania pro-
gramu na osoby nim bezposrednio nieobjete, np. w przy-
padku akcji szczepien). Specyfika pomiaru efektow
programow z zakresu zdrowia publicznego polega takze
na tym, iz bezposrednie efekty programu oraz posrednie
efekty zdrowotne moga mie¢ rownie istotne znaczenie
co efekty koncowe. Przyktadem moga by¢ zmiany uwa-
runkowan behawioralnych i spotecznych, ktore oferuja
potencjat poprawy zdrowia. Pomiar tego rodzaju efektow
moze nastrgczaé trudnosci metodologicznych (np. osza-
cowanie zmiany poziomu kompetencji zdrowotnych),
niemniej jednak dla zagwarantowania kompleksowosci
oceny ma znaczenie kluczowe. Podobnie jak w przypad-
ku kosztow dzialaniem rekomendowanym jest zaprezen-
towanie wszystkich miar efektow (w sposob opisowy,
gdzie nie jest mozliwa ich kwantyfikacja ilociowa) i/lub
zastosowanie analizy kosztow i konsekwencji.

Dodatkowym zagadnieniem bezposrednio zwiazanym
z problematyka szacowania efektéw programoéw zdrowia
publicznego jest uwzglednienie celu réwnosci w zdrowiu.
Pojecie rownosci w zdrowiu definiowane jest jako brak
systematycznych réznic w poziomie zdrowia lub uwarun-
kowaniach zdrowia pomigdzy grupami zréznicowanymi
pod wzgledem socjalnym, ekonomicznym, demogra-
ficznym czy geograficznym [31]. Redukcja nieréwnosci
w zdrowiu jest aktualnie jednym z wazniejszych celow
polityk zdrowia publicznego [32, 33]. Uwzglgdnienie
tego kryterium ma wigc kluczowe znaczenie w procesie
ekonomicznej ewaluacji. Analiza dostgpnych publikacji
wskazuje natomiast, iz badacze bardzo rzadko odnosza
si¢ do kwestii réwnos$ci w zdrowiu w przypadku analiz
ekonomicznych programéw zdrowia publicznego [21].
Skupienie si¢ wylacznie na celu maksymalizacji zdro-
wia, bez odniesienia do pytania, kogo poprawa zdrowia
ma dotyczy¢, moze de facto doprowadzi¢ do poglebienia
nierowno$ci w zdrowiu. Eksperci podkreslaja, iz natura
problematyki nierownosci w zdrowiu w zakresie zdro-
wia publicznego przybiera nieco odmienny charakter
niz w przypadku interwencji klinicznych [21]. Chodzi tu
glownie o wigksza spoteczna akceptowalnos¢ preferowa-
nia niektérych grup (a wige dyskryminowania innych)
w celu zwalczania nierownosci na przyktad w potencjale
zdrowia. Jako przyktad moga postuzy¢ programy promo-
cji zdrowia adresowane do dzieci z zaniedbanych $rodo-
wisk czy 0sob o nizszym statusie ekonomiczno-spotecz-
nym. Taka preferencja nie moze mie¢ natomiast miejsca
w przypadku interwencji klinicznych, na przyktad lekow
ratujacych zycie w stanach onkologicznych. Dzialaniem
rekomendowanym w kontekscie ekonomicznej ewaluacji
programoéw zdrowia publicznego jest podjecie chocby
proby oceny wptywu danego programu na poziom nie-
rownosci w zdrowiu z wykorzystaniem metod opisowych
lub analitycznych [21].
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Efektywnos¢ kosztowa danego programu moze by¢
w wysokim stopniu uzalezniona od kontekstu, w jakim
zostat on zaimplementowany. Chodzi tu o dodatkowe
uwarunkowania socjoekonomiczne, polityczne, $rodo-
wiskowe czy tez demograficzne cechy populacji objgtej
programem, ktére moga mie¢ wptyw na efektywnosé
wdrazanego programu [10]. Przyktadowo, skuteczno$é¢
spotecznej kampanii edukacyjnej nakierowanej na zwigk-
szenie udzialu w programie szczepien moze $cisle zale-
ze¢ zarowno od poziomu wyksztatcenia populacji doce-
lowej, jej cech religijnych i kulturowych, jak i poziomu
dochodu oraz dostgpnosci do medidw i potencjalnych
$wiadczeniodawcow [19]. Kontekst programu zdrowia
publicznego obejmuje takze obecno$¢ innych komple-
mentarnych programow prozdrowotnych lub efektow
programow wdrazanych w przesztosci. W konsekwencji
mozliwos$¢ ekstrapolacji wynikow oceny efektywnosci
kosztowej danego programu z zakresu zdrowia pub-
licznego moze by¢ wysoce ograniczona i/lub wymagac
dodatkowych prac w celu uwzglednienia specyfiki po-
pulacji docelowej. Dziataniem rekomendowanym jest tu
szczegdtowy opis kontekstu ocenianej interwencji przy
prezentacji wynikow ekonomicznej ewaluacji.

" Podsumowanie

Natura programoéw z zakresu zdrowia publiczne-
go ewoluuje. Rozwdj nowych technologii, przemiany
spoteczno-demograficzne czy postepujacy proces globa-
lizacji to tylko niektore z czynnikow ksztattujacych cele
i metody praktyki zdrowia publicznego. Jednocze$nie
podkresla si¢ potrzebg oceny ich efektywnosci kosztowe;j
w celu maksymalizacji wykorzystania ograniczonych
zasobow [16], a liczba dokonywanych i publikowanych
analiz dynamicznie wzrasta [34]. Dokonujac ekonomicz-
nej ewaluacji programow z zakresu zdrowia publiczne-
go, nalezy jednak pamigtaé, iz nie zawsze mozliwe jest
bezposrednie przeniesienie i zastosowanie metod wiasci-
wych dla interwencji klinicznych. Specyfika programéw
zdrowia publicznego wymaga bowiem zindywiduali-
zowanego podejscia metodologicznego. Eksperci i/lub
agencje rzadowe z réznych krajow opracowali liczne
zalecenia 1 wytyczne odnoszace si¢ do tej problematyki.

Zdaniem cze$ci ekspertow, dostgpne metody ewalu-
acji w znacznym stopniu ograniczaja mozliwos¢ porow-
nywania efektywnos$ci kosztowej programow zdrowia
publicznego z interwencjami klinicznymi. Szczeg6lnej
krytyce poddawane jest tu zastosowanie popularnej mia-
ry kosztu uzyskania 1 QALY, ktora w przypadku progra-
mow zdrowia publicznego moze w sposob szczegodlny
ograniczaé rzeczywisty zakres efektu [8]. Swiadomoéé
tych ograniczen ma ogromne znaczenie dla procesu po-
dejmowania decyzji alokacyjnych w sektorze ochrony
zdrowia. Nieuwzglednienie specyfiki programéw zdro-
wia publicznego w procesie ekonomicznej ewaluacji
moze bowiem prowadzi¢ do ich dyskryminacji w dosteg-
pie do Zrédet finansowania.

Przynisy

I Czes$¢ ekspertow wyrdznia dodatkowo prewencjg wezes-
na (ang. primordial prevention), ktorej cele pokrywaja si¢
z celami promocji zdrowia (wpltyw na ogdlne determinanty
zdrowia) oraz prewencj¢ czwartorzgdowa (zapobieganie nie-
uzasadnionym lub szkodliwym dziataniom medycznym).

2 Przyktadem tego rodzaju kontrowersji moze by¢ m.in.
problematyka uwzgledniania kosztow posrednich (utraconej
produkcji), kosztow medycznych niezwigzanych bezposrednio
z dang interwencja, ktore wystgpuja w dodanych latach zycia,
lub metody wartosciowania utraconego lub zyskanego w wyni-
ku programu czasu uczestnikoéw populacji.
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Abstract

A System of Health Accounts (SHA), recently adopted by the European Commission as a statistical framework for reporting data and metadata on health
care expenditure and financing have paved the path for systematic data collection in the field which is indispensable for ensuring transparency and ac-
countability of health care system on the Member States’ level and for adequacy of many health policy recommendations on the EU level. The purpose
of this paper is therefore to present selected aspects of the informative and analytical power of the core and extended accounting framework of SHA in
the context of health care system accountability with emphasis put on the role of the European Commission in straightening it among Member States.
A special attention is paid to one of the SHA newly developed analytical interfaces i.e. the ‘consumer health interface” which has potential to be used for

conducting multidimensional analyses of health spending by patient characteristics, including diseases and health conditions.
Key words: System of Health Accounts (SHA), health care systems, accountability, expenditure on treatment of diseases
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Introduction

The primary intent of each country’s health care
system is to promote, restore or maintain health of both
individuals and population as whole. Thus providing an
adequate level of health care depends critically on the
incidence and prevalence of diseases, on social and other
health determinants, as well as on resources available [1].
Over the last few decades, the way that health care is
delivered, organized and financed has changed signifi-
cantly. As a consequence contemporary health systems,
particularly those of the UE Member States (EU MS)
have become complex and adaptive systems [2—6].

Such complex and adaptive systems are in general
difficult to describe, usually show high operational costs

Przygotowanie i edycja anglojezycznych wersji publikacji finansowane w ramach umowy 914/P-DUN/2016
i Szkolnictwa Wyzszego  ze §rodkow Ministra Nauki i Szkolnictwa Wyzszego przeznaczonych na dziatalno$¢ upowszechniajacg nauke.

but above all are challenging to manage and to predict
[2]. To meet these challenges first of all the health care
system need to be accountable. Accountability in health
care sector refers to the obligation that delivered health
care services are safe, timely, effective, cost-conscious,
and patient-centered, and the essence of accountability
is answerability of health system to this obligation [7].
Thus in order to achieving health system accountability
a key factor is the development of a comprehensive sta-
tistical framework for information and data collection,
based on which the performance of health system could
be measured and assess.

A System of Health Accounts (SHA), recently adopt-
ed by the European Commission as a statistical frame-
work for reporting data and metadata on health care
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expenditure and financing have paved the path for sys-
tematic data collection in the field which is indispensable
for ensuring transparency and accountability of health
care system on the level of Member States and for ad-
equacy of many health policy recommendations both on
the Member States and the EU level. This paper describes
selected aspects of the informative and analytical power
of the core and extended accounting framework of SHA
that — if rigorously incorporated into the national statisti-
cal system — could be used as a data basis for measuring
and assessing the performance of health care system with
potential of further extension of data collections in the
areas of concern for many specific health policy.

In accordance with the intended objective of this
study, in the first section the notion of health system ac-
countability has been introduced with emphasis put on
the role of the European Commission (EC) in straighten-
ing it among Member States. In the following sections
the SHA have been discussed in terms of the process of
it development within the EU statistical system and
of the application of it outputs for the purpose of describ-
ing and analysing the financial flows, their comparison
across countries as well as for drawing recommendations
for health and social policies. A special attention is paid
to one of the SHA, newly developed, analytical interfaces
i.e. the ‘consumer health interface’ output of which has
potential — to be used for conducting multidimensional
analyses of health spending by patient characteristics,
including diseases and health conditions.

The notion of health system accountability and the role
of the European Commission in Straightening it among
Member States

In the process of both managing health care systems
and/or designing health care reforms ‘accountability’
has become a keyword [8]. The notion of accountability
could be semantically interpreted as ‘everything being
taken into account’ [9, p. 6]. Definition of accountability
provided, for example by the Business Dictionary refers
to ‘the obligation of an individual or organization to ac-
count for its activities, accept responsibility for them,
and to disclose the results in a transparent manner’ [10].
Conveying this notion on the ground of complex systems
such as health care systems, means not only the descrip-
tion of functioning the system itself, but also identifica-
tion of responsibilities of the key stockholders, provision
of information and data that are related to their activities,
and availability of sanctions in case of abuse, failure to or
exceeding powers by them [9, p. 7-8].

Since 90-ies the issue of health system accountability
has been used either to study different aspects of relations
and of specific activity in health care sector, including
professional accountability [11-12], the relations between
institutions and medical practitioners [11, 13], the role of
the state in health care [14], the ethical implications of
health market [15], the quality of managed care [16], or
to analyse the functioning of the whole health care sys-
tem [7, 9, 17, 18]. With respect to the latter, for example

Ezekiel and Linda Emanuel have defined accountability
in terms of entailing responsibility of involved parties
through both the formal and informal procedures [17].
The authors specified three major components of so
defined accountability i.e. the loci of accountability —
within which they singled out 11 parties that can be held
accountable; the domains of accountability, under which
they included professional competence, legal and ethical
conduct, financial performance, adequacy of access, pub-
lic health promotion, and community benefits; and the
procedures of accountability, that includes procedures for
evaluating compliance with domains and for disseminat-
ing the evaluation and responses by the involved parties.

A similar approach was taken by Derick Brinkerhoff
who has defined the notion of accountability in terms of
answerability and sanctions [7]. The answerability, has
been seen by the author as an ‘obligation to answer ques-
tions regarding decisions and/or actions’, hence the em-
phasis goes to the provision of reliable information and
data in order to be able to answer the questions: ‘what
was done/spent and why?’. Following this approach,
the author has proposed three dimensions for examining
health care systems accountability: financial — that con-
cerns the process of monitoring and reporting on alloca-
tion, disbursement, and utilization of financial resources
to be evaluated by using the tools of auditing, budgeting,
and accounting; performance — with focus on health ac-
tivities in relation to inputs, outputs, and outcomes being
subjects of various types of analysis and evaluation; and
political/democratic — with reference to ‘the institutions,
procedures, and mechanisms that check on the govern-
ment against electoral promises, ensures the public
trust, responds to societal needs and represents citizens
interests’. With respect to the sanctions Brinkerhoff has
referred to both the formal ‘requirements and penalties
covered by law or regulations’ such as professional codes
of conduct and informal ones such as ‘public exposure or
negative publicity’ [7, pp. 5-7].

In contrast to the above mentioned studies, the major-
ity of which is descriptive and concerning the specific
relations in the US health market, a comparative analysis
of health care systems’ accountability for the European
countries has been lately undertaken by the WHO Re-
gional Office For Europe in collaboration with its Mem-
ber States [18]. As publicly financed services in these
countries constitute the major part of delivered services,
the notion of accountability has been defined as a ‘spec-
trum of approaches, mechanisms and practices used by
the stakeholders concerned with public services to ensure
a desired level and type of performance’. The main ana-
lytical axis of this study was focusing on three aspects
related to strengthening the accountability of health sys-
tems i.e. 1) setting overarching outcomes, 2) performance
measuring through comprehensive sets of indicators and
3) systematic reviewing health systems performance. All
these aspects were under project surveillance during the
five years period from 2008 until 2012.

The results show that the majority of countries defines
health system outcomes usually within a national health
strategy (NHSP) or other types of target programmes; that
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out of 53 countries 32 make use of system performance
indicators; and that only 18 countries carry out a system-
atic review of health systems performance. The study also
reveals the existence of considerable differences in the
ways of monitoring health system performance among
countries. These differences were noticeable in ‘variation
in depth and breadth across the indicators used by coun-
tries’ as well as in the reasoning that lays behind their use.
According to the report the number of overarching indica-
tors was varied from 26 up to 1000 with average of 100
indicators and their choice in some countries was deter-
mined by the ‘process of health system reform while in
others, they were used on regularly basis or in the context
of national strategies or designed programmes’. What is
worth to mention is that among 53 Members States of the
WHO European Region, the EU Member States were the
group of countries with more homogeneous results.

This can be explained by the fact that the process of
health systems monitoring and assessment in EU MS has
been already addressed by the European Commission for
more than one decade'. Although in institutional and legal
aspects, full responsibility for the organization of national
health care systems, “the management of health services
and medical care and the allocation of the resources as-
signed to them™” lies with the Member States, the Euro-
pean Union within its respective competences may act in
the area of health care in accordance with the principle of
subsidiarity and proportionality’. This happens in a situa-
tion where joint actions can prove more effective or where
it is necessary to manage issues having a cross-border di-
mension, for example, those related to patients’ rights* or
health threats caused by pandemics or bioterrorism.

With regard to the functioning of health systems, the
European Commission, in close cooperation with Mem-
ber States, takes initiatives to straighten the transparency
and accountability of their health systems and to promote
and coordinate health policies between countries. The ef-
fects include among others strategies developed by the
Commission in the field of health care and EU health
programmes. They are aimed at the establishment of
guidelines and indicators, the organisation of exchange
of best practice, and the preparation of the necessary ele-
ments for periodic monitoring and assessments of health
systems performance in Member States®.

In this context, it is worth noticing the proposed ob-
jectives in the area of the EU health policy coordination
under the currently implemented strategy “Investing in
Health™¢ for 2014-2020 targeted at ensuring the effective-
ness and financial sustainability of the European health
systems These objectives stem directly from problems as-
sociated with the economic recession’, demographic struc-
tural changes and shifting epidemiological disease patterns
across the population. The strategy focuses, among others,
on the need to support the development of information
systems and analytical tools designed to evaluate the per-
formance of health systems. In particular, it provides for
measures to strengthen the transparency and accountability
of health systems in the EU Member States by monitoring
the amounts and structure of the health care expenditure in
the context of health outcomes, measured by improvement

in the population health indicators. Operationalization of
the objectives set forth within the strategy is supported
among others by the EU health programmes, under which
the European Commission identifies specific actions, ac-
tors and institutions concerned, and also secures the funds
necessary for their implementation.

The effects of the Commission’s commitment to the
development of statistical information systems in health
care can be traced by analysing the use of the EU’s sta-
tistical programme?® for development and update of the
European databases® or by tracking the process of draw-
ing up legislation in the field of European statistics'®.
Other activities of the Commission in this area include:
organizing platform for coordination of best practice and
exchange of experience between the Member States'!,
arranging and financing of meetings and expert panels,
publication of reports'? and methodological materials
[23] as well as cooperation with other international or-
ganizations for development of statistical systems and
harmonization of data collections. One of the examples
and at the same time a tangible result of these measures
taken by the Commission for the development of statisti-
cal information systems in the field of health is the Sys-
tem of Health Accounts (SHA).

The tevelopment of the SHA accounting framework
in the EU statistical system

Works on the concept of an integrated system of ac-
counts in the health sector began in the second half of
the 1990s on the initiative of the OECD in collaboration
with EUROSTAT". The works resulted in the OECD’s
publication of the first version of the System of Health
Accounts (SHA 1.0)* in 2000. In 2002, the European Par-
liament, within the programme of Community action in
the field of public health', set — as one of the three objec-
tives of Community action — the need to improve informa-
tion and knowledge for the development of public health,
including the development of databases and information
transmission system, which should facilitate the evalua-
tion and presentation of facts on the public health, health
policy results, measures taken within the organization and
financing of health services as well as the effects of re-
forms and projects implemented in the field of health care.
As a result of these actions, EUROSTAT recommended
the implementation of the SHA in the Member States
of the European Union, whereas the Community health
programme provided for the funds to implement a range
of projects supporting further development of the meth-
odologies and implementation of the system within the
national statistical frameworks'¢. In connection therewith,
by 2005, projects or works on implementing the System
of Health Accounts in the national statistical systems were
under way in most EU Member States.

The next step was the agreement on the coordina-
tion of joint health accounts data collection based on
SHA 1.0 signed by EUROSTAT, OECD and WHO in
2006. It should be emphasized that the EU Member States
worked on the implementation of the SHA in the national
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statistical systems and transmitted the data to Eurostat
under the so-called gentlemen’s agreement adopted in
the framework of the Eurostat’s Working Group of Public
Health Statistics'®. In practice this meant that the con-
ceptual work, data and information acquisition as well as
cooperation with numerous centres and entities managing
this information at the national level depended heavily
on the determination of people directly involved in the
creation of this system at the national level. The tangible
result of this work was the fact that in 2015 a total of
39 OECD and EU member states, including the 26 EU
Member States!*?°, were transmitting the data in accord-
ance with the SHA protocol to these organizations.

In 2007 started the formal process of the SHA revi-
sion as a cooperative activity of the three organisations
(Eurostat, OECD, WHO) and their Member States result-
ing in publishing the new version of the SHA manual in
November 2011 [23]. The various drafts of the manual has
been the subject of intensive and wide-reaching consulta-
tion process which involved national experts, institutions
and organisations from all around the world. The work on
revised version of SHA has become an opportunity to ex-
tend the core accounts for additional accounting interfaces
under which, among other, the financial flows can be link
with non-financial data and indicators. In developing the
revised manual great importance has been given to policy
relevance, feasibility, and sustainability [23, p. 20].

In march 2015, after three years process of prepara-
tory work, the Commission Regulation as regards statis-
tics on healthcare expenditure and financing?' has entered
into force. It paved the path for a number of Member
States to formalize this collaboration, which for some
of them meant that works on the annually developed na-
tional health accounts have been entered into plans and
task budgets of the institutions coordinating the statistics
in this field. According to the adopted regulation, start-

ing from 2016, the EU Member States are required to
transmit the data following the new SHA methodology
(2011 Edition) [23] at the level of aggregation specified
in the Annex to the Regulation®. A reference year shall
be 2014, which means that the data transmitted under this
Regulation should be available by the end of 2016.

SHA core accounting framework — tracking trends in health
spending [25]

System of Health Accounts (SHA), as an interna-
tional statistical reporting system, offers methodologies
for creating a ‘family’ of interconnected standard tables
designed to ensure an organized description of financial
flows associated with the consumption of goods and ser-
vices in the field of health (core account) and additional
tables combing financial flows with non-financial data
and indicators of the resources used as well as the meas-
ures of health care outputs (extended account). The added
value of SHA stems, among others, from the fact that it
is based on functionally defined boundary of the health
sector, and refers to the common criteria, definitions,
classifications and reporting rules. These features result
in more consistent over time and more comparable across
countries data collections thus enable for tracking trends
in health care spending.

The core account is organised based on a three-di-
mensional system allowing to classify the expenditures
on health care by?: function (ICHA-HC), providers
(ICHA-HP) and financing schemes (ICHA-HF) of health
services (Figure 1).

The compilation of data according to the foregoing
three core classifications of SHA allows to answer three
basic, however of great importance questions for the
transparency of financials flows in health care sector and
for responsiveness to it of health policy:
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» what kinds of health care goods and services are con-
sumed? (functional perspective);

* which health care providers deliver these goods and
services? (providers) and

* which financing scheme pays for these goods and ser-
vices? (funding).

As a result, any final, health care goods or services
provided to consumers can be described in one, two, or si-
multaneously three dimensions, according to the approach
that the value of consumed health care goods and services
corresponds to the value of these provided, and thus the
amount of the expenditures incurred in this respect.

The versatility of the functional approach stems from
the fact that expenditures on health care goods and ser-
vices are classified by defined functions i.e. forms of
activity relating to the implementation of specific tasks
of the health care system?*, thus regardless of the country
organization and financing of health services. This ap-
proach is of particular importance for analysis of health
expenditure and their cross-country comparisons, since it
involves delineation of the boundaries of the health care
sector common to all the countries, and thus an objec-
tively unified scope of statistical reporting.

The spending on health care goods and services clas-
sified according to this approach® can be analysed from
the perspective of the goods and services consumed indi-
vidually (e.g. diseases treatment, rehabilitation services,
long-term nursing care, ancillary services associated with
e.g. diagnostics, pharmaceuticals and other medical goods
provided on an outpatient basis) and those consumed col-
lectively (public health programmes and the administrative
and governance tasks performed in the health care system
as a whole). The goods and services consumed individu-
ally may involve a further breakdown of expenditure,
taking into account the mode of their production and use
(inpatient care, day care, outpatient care and care provided
at patient’s home). Such a breakdown reflects the funda-
mental differences between the countries health systems,
resulting from the technical and organizational aspects
of healthcare provision, solutions used in the health care
management and assessment of their effectiveness.

The functional classification recognizes additional
a number of the so-called ‘health care-related functions’
and ‘memorandum items’*. Information on long-term
social care expenditures (including cash and in-kind
benefits) and the long-term health care expenditures al-
low to monitor the financial burdens on the health care
system in connection with the aging populations. It is of
fundamental significance for actions aimed at ensuring
the cohesion and stability of health and social security
systems in the long term. Information on expenditure on
food control, hygiene and drinking water as well as on
environmental health allow to expand the research area
with additional (other than health care related) determi-
nants of public health. On the other hand, information
on expenditures related to the education and training of
medical personnel or health care research and develop-
ment can provide a starting point for the analysis aimed
to evaluate the investment in human capital or develop-
ment of innovation in the health care sector.

The exhaustiveness of expenditure classification by
providers?’ of health care goods and services is manifested
by the fact that it includes both the national entities, insti-
tutions and individuals, for which the provision of health
goods and services is primary activity (e.g. hospitals, indi-
vidual medical practices, diagnostic laboratories, pharma-
cies etc.) as well as those for which the provision of such
goods and services are secondary or one of many others
activities pursued (e.g. correctional facilities, companies
providing occupational medicine services to their em-
ployees, or households, which provide care to their family
members). The category of ‘foreign providers’ includes
the expenditure on goods and services acquired by resi-
dents of a given country abroad. In general expenditures
classified by providers of health care goods and services
reflect the organizational structure for provision of health
care services, typical for a given country. Thus, the analy-
ses carried out using this approach are useful primarily
for the assessment of the economic performance of the
activities pursued, by selected groups of providers within
a country or, for example, in one of it regions.

On the other hand, pragmatism in classification
of health care financing?®, results for the possibility to
recognize expenditures by categories relating to the
institutional sectors of the economy, defined under the
System of National Accounts (SNA) and by categories
of financing schemes, relating to the concept of social
security funds, as defined in the framework of the Eu-
ropean System of Integrated Social Protection Statistics
(ESSPROS). This solution enables compatibility between
SHA classifications with other statistical system classi-
fications. The additional classification of revenues® of
health care financing schemes (e.g. social security con-
tributions, transfers from abroad, or government trans-
fers, co-payments by households, employers etc.) allows
to obtain the information on the volume and structure of
revenues, the manner of their collection and their flows
between institutional sectors of the economy. In this way,
SHA allows for the analysis of financial flows in each
country, regardless of the health care financing solutions
adopted within the framework of a given system.

SHA extended accounting framework — linking expenditure
{o treatment of disease

The three basic approaches for classification of health
care expenditures presented above may serve as a starting
point for the in-depth multidimensional analysis, using
additional non-financial data and information (Figure 2),
respectively, from the perspective of providers (provid-
ers of health goods and services), payers (institutions,
organizations and individuals financing health services),
and consumers (i.e. beneficiaries of health services),

The production interface delves into the cost struc-
tures of health care provision and provide a separate
treatment of capital account and of external trade ac-
count, while the financing interface allows for systematic
assessment of how finances are mobilize, manage and
used, including the financing arrangements, the institu-
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Figure 2. SHA core and extended accounting framework
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tional units and the revenue raising mechanism. On the
other side the consumer health interface enables to ex-
plore the breakdown of health expenditure by beneficiary
characteristics [23, p. 21]. An example of such a multi-
dimensional analysis performed from the perspective of
a consumer of health care goods and services, may be the
linking of the three basic classifications of health care
expenditures with the data on the use of health services
by the entire population or specific groups of beneficiar-
ies* broken down by e.g. age, gender, place of residence,
household income or a group of diseases. Such analyses
allow for obtaining the information on: who (according
to selected characteristics) is the “beneficiary” of health
care services and goods, who pays for them, what are
those goods and services and who provides them.

These analyses are vital not only from the point of
view of health policy, but also policies aimed at imple-
menting the criterion of social justice adopted in each
Member States (analyses of affordability)®! and ensuring
territorial cohesion and sustainable development (analy-
sis of spatial accessibility and affordability of services)*
at the Community level. Similarly, the use of the infor-
mation on the place of residence with a breakdown into
residents and non-residents makes it possible to moni-
tor the volume and direction of patient mobility and the
scale of transactions with foreign countries (exports and
imports of goods and services)**, which is of particular
importance in the context of the EU Directive on patients’
rights in cross-border healthcare®.

The demographic situation of the population and the
associated health condition of the population, determine

significantly the shape of the demand for health care
services. This requires adjustment on the supply side,
through necessary adaptations in the way the health care
goods and services are organized or delivered in differ-
ent types of health care facilities including stationary
(hospitals, long-term care) and ambulatory care facili-
ties, or nursing homes [28]. The fact that the demand for
health services varies depending on the age and gender
has also its consequences for the allocation of financing
means within the health care sector. Results of analyses
conducted in this direction are often used as corrective
factors for allocation formulae designed for the needs
of various types of compensation mechanisms between
regions of a country in connection with the demographic
diversity of these regions. The process of population ag-
ing and the related increase in the burden on the pub-
lic sector is another example of the problems, which in
recent years have become an area of concern of socio-
economic policy, both at the level of individual Member
States and the entire European Union. In this context,
information on health care expenditures broken down
by age and gender can be used in projection developed,
among others, for the purpose of estimating short-term
and long-term trends in these expenditures as well as the
total public spending.

Classification of expenditure on health care goods
and services broken down by specific groups of diseases
(according to ICD)* as the reason for use of health care
services provides information that can be used to develop
strategies in the field of health priorities, planned inter-
ventions or programmes for prevention of epidemics,
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that focused to eliminate such problems. This analysis
can be further extended into direction of the so called
Cost-of-Illness studies (COI) by estimating the total costs
(direct, indirect and intangible costs) of diseases or spe-
cific health conditions, output of which provide informa-
tion on the actual burden caused thereby not only for the
sick person, the family, or health care budgets, but also
for the whole economy. At the macroeconomic level, the
important information is which of groups of diseases ex-
ert the major impact — in terms of lost opportunities and
resources — on the GDP, or social welfare level.

The analysis of the fund allocations by payers (sourc-
es of funding) and by disease groups, allows to address
the question: Who finances the benefits aimed to reduce
the occurrence of specific health problems? At the health
sector level, this information includes, for example, the
knowledge on the diseases which consume the most
resources (financial, human and capital), or which im-
pose burden on the state budget. It could be also used,
by the insurance funds to estimate the insurance risks,
by the Ministry of Health to determine the pool of medi-
cal services financed by public funds, or for example to
introduce or vary/differentiate charges for patients using
specific health care services. In turn, an analysis of the al-
location of expenditure by providers of health care goods
and services with a breakdown into disease groups pro-
vides the information about who provides these services
and thus gives an answer which of provider universe
bears the highest costs of treating these diseases. As a re-
sults this information can be used for decision-making
regarding the conditions for reimbursement of benefits
depending on the volume of medical costs incurred by
certain groups of providers (e.g. hospitals vs. outpatient
practices).

The evaluation of economically reasonable and ef-
ficient allocation of resources* to the selected types of
health interventions or programmes (by functions or
by group of diseases) can be achieved by comparing
the financial input (by factors of provision)*” and the
output (e.g. number of hospital discharges, outpatient
consultations and diagnostic tests) with a breakdown by
individual providers of health care goods and services.
Additionally, the linking of financial data with informa-
tion on the number of specific type of services provided
can be used to estimate the average unit costs for groups
of services necessary for treatment of diseases, which
in turn can be used to determine the price indices®®
in the health care sector. Furthermore measuring and
monitoring of changes in the health care expenditures
classified by selected characteristics of the beneficiaries
(age, gender, disease) and their subsequent correlation
with changes in the health status of the population, us-
ing indicators such as life expectancy, healthy life years
(HLY) and quality-adjusted life years (QALY), provides
the information on the expenditures incurred and the
health outcome achieved. This knowledge is essential
and should be the starting point for properly imple-
mented health policy, introduced reforms and opinions
formulated about the effectiveness of the health care
system functioning®.

20 Conclusion

The complexity of health care system results among
others from a large number of entities involved in health
care activities, a high degree of interrelatedness between
various system components and the uniqueness of those
relations many of which generate a high level of uncer-
tainty regarding health care outcomes. As demonstrated,
the SHA accounting framework due to the tri-axial ap-
proach to health care expenditure has capacity which
allow countries, regardless of their organisation and fi-
nancing of health care service, to trace the financial flows
between these interrelated parties and interconnected
components of health system.

The adaptive nature of health system stems from the
necessity of adjusting the various system components to
the changing environment, both inside and outside the
health care sector, and associated challenges such as: ag-
ing population, changes in epidemiological risk profiles,
development of advanced medical technology, growing
expectations of health care beneficiaries, or economic
downturn, to name a few. Therefore by expanding the
SHA core accounting framework into three analytical
interfaces countries would be able, depending on setting
health outcomes, to focus their attention on specific areas
of health and social policy interest.

To put in nutshell: A System of Health Accounts
(SHA), holds the features which — if rigorously introduced
under the national statistical system — could provide ac-
cess to reliable, timely, and consistent (internally and over
the time) health data, at the same time compatible with
other aggregated economic and social statistical systems.
Last but not least data collected under SHA framework
can be comparable across countries. Therefore the SHA
output has potential to become an important data and in-
formation dimension to be used by EU Member States
for monitoring their health care sector’s sustainability and
by EU Commission Services for designing, inter alia, the
comprehensive set of health care indicators and drawing
recommendation for health policy.

Notes

' The concept of health systems monitoring and assessment
was introduced in 2006 as part of the open method of coordina-
tion (OMC). The OMC is a method of soft governance towards
EU goals through exchange of best practice among Member
States, including specific benchmarks and indicators, in those
policy areas which fall under the partial or full competence of
Member States. (see: [EC communication on: Working together,
working better: A new framework for the open coordination of
social protection and inclusion policies in the European Union,
COM (2005) 706 final] [19].

2 See Article 168 of the consolidated version of the Treaty
on the Functioning of the European Union, OJ C 326, 12/10/12
p- 47 (hereinafter: the TFEU) [20].

3 See Article 5 of the consolidated version of the Treaty on
the European Union, OJ C 326, 26/10/2012 p. 13 [20].

4 See Directive 2011/24/EU of the European Parliament and
of the Council of 9 march 2011 on the application of patients’
rights in cross-border healthcare, OJ L 88, 4.4.2011 [21].
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5 See Article 168 of the TFEU [20].

¢ Investing in Health in Social Investment Package, the
Commission Staff Working Document, SWD (2013) 43 final,
02.20.2013 [22].

7 With respect to the financial crisis, the European Union
has taken a number of additional measures relating to a widely
understood economic governance, which have either directly or
indirectly affected the functioning of health systems in the Mem-
ber States. They include short-term measures aimed at stabiliz-
ing the economic situation and helping those Member States that
are most deeply mired in crisis as well as long-term measures
designed to reinforce the monitoring and coordination of eco-
nomic policies of the Member States. Examples of the former
are the economic adjustment programmes for Greece, Ireland,
Portugal and Cyprus, which provide for savings and corrective
actions in various areas of economic and social activities, includ-
ing the health sector. An example of the latter is the procedure
of the European Semester, which serves to reinforce the area of
public finances in Member States and to support national pro-
jects covered by the objectives of the “Europe 2020 strategy.

8 Five-year and two-year programmes are developed us-
ing the European Statistical System (ESS) i.e. a partnership
between the Community statistical authority (EUROSTAT),
the national statistical institutes (NSIs) and other national au-
thorities responsible in each Member State for the development,
production and dissemination of European statistics. This Part-
nership also includes the EEA and EFTA countries. The role of
EUROSTAT in the ESS is to initiate and coordinate the work
aimed at the harmonization of European statistics.

® See EUROSTAT database http://epp.eurostat.ec.ecuropa.
eu/portal/page/portal/statistics/search_database; See European
health indicators: HEIDI Data Tools http://ec.europa.cu/health/
indicators/indicators/index _en.htm; accessed: 17.03.2016.

10 Regulation (EC) No 1338/2008 of the European Parlia-
ment and of the Council of 16 December 2008 on Commu-
nity statistics on public health and health and safety at work,
OJ L 354,31.12.2008.

" See the Commission Communication “A renewed com-
mitment to social Europe: Reinforcing the Open Method of
Coordination for Social Protection and Social Inclusion”, COM
(2008) 418 final, Brussels, 2.7.2008.

12 European Commission, Joint Report on Health Systems,
Occasional paper 74 / December 2010 (source: http://europa.eu/
epc/pdf/joint_healthcare report_en.pdf; accessed: 25.09.2016).

13 For the purpose of this cooperation, Eurostat set up Task
Force on Health Care Statistics, the aim of which was to discuss
and comment various draft versions of SHA which were pro-
duced between 1998-2000.

14 OECD (2000) A system of Heath Accounts (version 1.0)
OECD Publishing (hereinafter: SHA 1.0) [24].

15 Decision No 1786/2002/EC of the European Parliament
and of the Council of 23 September 2002 adopting a programme
of Community action in the field of public health (2003-2008),
OJ L 271, 09.10.2002.

16 See, for example SHA Practical guidance for implement-
ing A System of Health Accounts in the EU, Eurostat/UK ONS,
2003; SHA — Results of Health Account Data in Europe, Eu-
rostat/BASYS- Germany 2004; Multi-Beneficiary Programme
for Statistical Co-Operation with the Phare Countries Eurostat/
ICON-Germany, 2004-2006.

17 This agreement provided, among others, for preparing
a joint EU-OECD list of SHA national respondents. Starting
from December 2005, EUROSTAT and OECD send a joint
SHA questionnaire, verify the data received and share the da-
tabases developed on the basis thereof in accordance with indi-
vidual schedules of each of these institutions.

18 The Eurostat Working Group on “Public Health Statistics”.

Y In Poland, the works on the pilot system of health ac-
counts lead were conducted in 20012002 at the request of the
Office of Foreign Aid Programmes in Health Care (see Schnei-
der M., Kawiorska D. et al., System of Health Accounts in Po-
land, Office of Foreign Aid Programmes in Health Care, War-
saw, March 2002: 1-194) and since 2004, the work on health
accounts have been managed by the Central Statistical Office
within the framework of the Programme of Public Statistical
Surveys (see CSO, National Health Accounts for 2010).

? The countries, where the preparatory works are still pend-
ing include Ireland and Italy.

2 Commission Regulation (EU) 2015/359 of 4 March 2015
implementing Regulation (EC) No 1338/2008 of the European
Parliament and of the Council as regards statistics on healthcare
expenditure and financing (see OJ L 62/6).

22 This Annex provides the basis for the detailed question-
naire and the accompanying guidelines used in the joint annual
collection and transmission of data from Member States by
Eurostat.

% As defined in the International Classification of Heath
Accounts (ICHA), developed for the purpose of the revised
System of Health Accounts (SHA 2011) [23].

2* The tasks performed through the application of medical,
paramedical and nursing knowledge and technologies include:
health promotion and prevention; diagnosis, treatment, cure and
rehabilitation of illness; caring for persons affected by chronic
illness; caring for persons with health-related impairment and
disability; palliative care; providing community health pro-
grammes; governance and administration of the health system
(for more see: SHA (2011): 52—69 and 72-117) [23].

2 For more see: SHA (1.0): 111-128, and SHA (2011):
71-120 [23].

26 Tt refers to the activities beyond the functionally defined
boundaries of the health care sector.

27 For more see: SHA (1.0): 135-148 and SHA (2011):
121-153 [23].

28 For more see: SHA (1.0): 151-156 and SHA (2011):
153-194 [23].

» See SHA (2011): 196-210 [23].

3 For more see SHA (2011): 196-246 [23].

31 The affordability, analysed on the macro-economic level,
remains in close connection with the procedures for awarding the
rights to use the health services, while on the micro-economic
level it is described as the patient’s ability to bear the costs associ-
ated with the use of health care. See Wiodarczyk C.W., Polityka
zdrowotna w spoleczenstwie demokratycznym, Uniwersyteckie
Wydawnictwo Medyczne ,,Vesalius”, Krakow 1996: 302 [26].

32 The spatial accessibility is identified as the relationship
between the distribution of health care infrastructure and hu-
man resources and the distribution of the population reporting
the health needs. In turn, the availability of services is defined
as the relationship between the scope and types of existing ben-
efits and the scope and types of consumer needs, or possibly
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as the adequacy of supply to the needs on the market for medi-
cal services (Kisiata W., Organizacja przestrzenna a zmiany
dostepnosci oddziatow ratunkowych w Polsce, University of
Economics, Scientific Papers, Poznan 2012 [27].

3 For more see SHA (2011): 223-270 [23].

3% See Directive 2011/24/EU of the European Parliament
and of the Council of 9 march 2011 on the application of pa-
tients’ rights in cross-border healthcare, OJ L 88, 4.4.2011.

35 [nternational Statistical Classification of Diseases and
Related Health Problems. — 10" Revision, edition 2010, WHO,
2011 [29].

3¢ In formulating health care priorities at the microeconomic
level, one can use e.g. cost-benefit analysis, under which the
costs of alternative programmes are compared with the benefits
deriving from their implementation.

37 For more see: SHA (2011): 211-224 [23].

8 For more see: SHA (2011): 301-318 [23].

3 Given the special nature of the health care goods and
services, the output, meaning the effect (where measuring the
effectiveness), shall be deemed to be the result of treatment un-
derstood as a change in health status measured e.g. as the life
expectancy, or using synthetic indicators e.g. healthy life years
(HLY), or quality-adjusted life years (QALY), while the output
in terms of service/product (where measuring the efficacy) shall
be deemed to be the service provided e.g. number of hospital
discharges or dental visits.
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