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1. INTRODUCTION

1.1. Obesity as a global problem

Malnutrition and a wide range of diseases, joining to deficiency of food have been the scourge
of humankind from its earliest days up to the end of the twentieth century. The cultural
significance and aesthetic value of obesity are well-reflected in the female figurines of the
Neolithic period, dating back to more than 5 years ago (Figure 1). The oversized bellies and
bottom of figures form Cernavoda as well as from Ko&ros-kultira (Kords-culture) well
represent, which parts of the female body have been considered as important.

Humankind has developed over tens of thousands of years under such conditions when the
central problem was getting enough energy from food, and not too much food. The scarcity of
food and the periodically returning, severe food shortages have been dominated throughout
history. The obtaining of food by hunting, searching for edible resources (foraging), and
farming typically required considerable physical efforts. Under these conditions such
individuals, who could store excess energy resources as body fat in periods, when food was
relatively abandon had an advantageous position. In former periods the overweight status or
the corpulent body was associated with healthiness and upper-class position (Gracia-Arnaiz,
2010; Montanari, 2006). Now with abundant food and little need for an extreme physical
extension for most Europeans in their work or daily lives, the living conditions have changed
dramatically, with practically no change in human physiology.

In the opinion of Caballero (2019), obesity is the result of humans’ longstanding efforts to
protect themselves against famine and to increase body size, a factor that was a critical source
of productivity and military domination for centuries. In the opinion of Beller (1977) ‘We are
the victims of ancestral circumstances. For many of us, these circumstances were glacial, and
therefore thermally and nutritionally decisive. Our ancestors rose to the evolutionary
challenge by genetic instructions for more and better adipose tissue formation; we have
inherited this solution in the form of excessive body fat. But every culture, if not every age, has
its own ideas of what constitutes an excess; and what may have been too much of a good thing
in one time and place may turn out to be a niggardly bare sufficiency in another. In a changing
climate and possibly a changing ecosystem, meanwhile, the case against fat and fatness has
not been proved.’



Figurate from the Neolithic period Women figure from Cernavoda (Romania)

Figure 1. ‘The nice body’ some thousand years ago

Source: Kalla, 2012; Tornyai MUzeum, 2020

Obesity is one of today’s major public health problems in adults, as well as among children
and adolescents. The prevalence and incidence of obesity and comorbidities are studied by the
world-leading health institutions and organizations, the most important and reliable ones are
the World Health Organisation (WHQ), Organisation for Economic Co-operation and
Development (OECD), and the Obesity Collaborators of Global Burden of Disease Study
(GBD). The prevalence of obesity has increased worldwide, obesity has nearly tripled since
1975. In 2016, 40% of women and 39% of men aged 18 and over were overweight. According
to expert estimates nearly a third of the world's population could be now classified as
overweight or obese. The prevalence of obesity has increased not only among adults, but
among children and adolescents, 18% of children and adolescents aged 5-19 were overweight
or obese in 2016 (WHO, 2020). Global status report on honcommunicable diseases (2014)
indicates that the prevalence of overweight and obesity is highest in the Region of the
Americas. In the European Region, over 50% of women are overweight. The age-standardized
prevalence of obesity in adults in both genders aged 18 years and over are shown in Figures 2
and 3.
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Figure 2. Age-standardized prevalence of obesity in men aged 18 years and over
(BMI >30 kg/m?), 2014

Source: Global status report on noncommunicable diseases, 2014
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Figure 3. Age-standardized prevalence of obesity in women aged 18 years and
over (BMI >30 kg/m?), 2014

Source: Global status report on noncommunicable diseases, 2014

In 2015, the Obesity Collaborators of Global Burden of Disease study estimated that 107.7
million children and 603.7 million adults were obese worldwide. The overall prevalence of
obesity was 5.0% among children and 12.0% among adults (GBD, 2017). In 2015, across the
OECD, 19.5% of the adult population was obese (Figure 4). In the OECD area, Hungary has
the fourth highest obesity rate based on measured height and weight, the obesity rate is more
than 30% of the population aged 15 years and over (OECD, 2017).
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Figure 4. Obesity among adults
Source: OECD Obesity Update, 2017

Obesity has been gaining importance since the last half of the 20th century. Obesity increases
the risk for many diseases, including coronary heart disease, stroke, diabetes, and breast,
prostate, and colorectal cancers. It is a generally accepted fact, that obesity is not just a medical
problem, but has acquired social urgency. Around the second millennium, a consensus has been
formulated in academia and health policymakers, that ‘obesity should no longer be regarded
simply as a cosmetic problem, affecting certain individuals, but an epidemic that threatens
global well being’ (Kopelman, 2000). Decreasing obesity and its comorbidities is one of the
main priorities of health policies all over the world. The global burden of obesity-related
diseases has only recently been defined and estimated. Up to USD PPP, 425 billion per year is
spent across OECD, Group of 20, and EU28 member countries on obesity. The total economic
burden of overweight ranges from 1.6% to 5.3% of GDP, depending on the country (OECD,
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2019). Although an understanding of obesity-related morbidity and mortality is of paramount
concern to specialists and policymakers alike, the downstream consequences of obesity
burdens are also gaining importance. One way to contextualize the impact of obesity on the
socio-economic environment is to estimate the economic consequences it imposes. To make
the economic case for investing in obesity prevention and treatment, its impact needs to be
quantified.

1.2. Obesity and the food industry

In many ways, the growing prevalence of obesity and overweight is attributable to the
unprecedented development of food systems in developed countries. Food became cheap and
palatable, is widely available to a wide range of consumers. This fact can be well seen in the
example of Hungary: comparing the per capita consumption values of different products based
on historical statistics, we can see a drastic structural change in food consumption (Table 1).

Table 1. Long-range changes of yearly food consumption (per-capita) in Hungary

Product categories Years

1868 1938 1959 2017
Cereals (kg) 161 147 139.4 67
Meat and meat products (kg) | 44.6 33.6 47 51.2
Fat (without butter) (kg) 31.7 16 21.3 11.2
Milk and milk products (kg) | 108 123.5 14.4 142
Eggs 54 93 156 133
Sugar (kg) 2.8 10.5 25.9 13.3
Leguminous (kg) 16.7 6.3 3.1 2.1
Potato (kg) 97.7 130 97 25.8
Vegetables (kg) 37.4 50 71 72.4
Fruits (kg) 34.2 45 53.4 34
Wine (1) 28.7 34.8 33 4.2
Beer (1) 4.1 3.1 45 78
Spirituous drinks (1) 13.6 9 7 7.2

Source: Central Statistical Office of Hungary (HCSO, Statistical Yearbooks from different
years)

The economics of the food processing and foodservice business make large portion sizes
attractive since labour and the general costs (overhead) constitute a large part of the total costs,
and this will increase very little with increasing the portion size. For an average Hungarian
consumer, who is conditioned to systematically searching for products, optimised to value/cost
relationship, such conditions are very appealing for consumers. Rising rates of overweight and
obesity are a major challenge to the global food industry. The role of the food industry in
possibilities of decreasing the share of obese and overweight citizens is increasing (Koplan &
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Brownell, 2010) The European food industry has increased its efforts to promote healthier
consumer behaviour in the field of food consumption (Ronit & Jensen, 2014; Timotijevic,
Khan, Raats, & Braun, 2019). As it can be seen in Figure 5, health became one of the most
important drivers of food innovations.

The basic principles of the European food industry form point of view of healthy nutrition can
be summarised in the following points (FoodDrink Europe, 2019):

e The different actions of manufactures to promote balanced diets and healthy lifestyle
should be based on sound, accepted evidence,

e The reformulation or fortification of existing products (e.g. decreasing of salt content,
or increasing of mineral and/or vitamin content

e Decreasing the intake of salt, fat, and added sugar

e Increasing of consumption of fruit and vegetables,

e Decreasing the exposure to and impact on children of marketing messages, aiming at
the boosting of food consumption,

e Increasing the rates of exclusive and continued breastfeeding;

e Reduction of diet-related inequalities.

Pleasure
Health
Convenience B 2016
I 2017
Physical
Ethical aspect

Figure 5. Main drivers of European Food Innovations

Source: Fooddrink Europe, 2018

According to FoodDrink Europe (2018), clear and concise labeling on products should provide
all the necessary pieces of information for the consumers on products characteristics with the
purpose of promotion of informed consumer choices. On this basis, the consumers are provided
nutritional information on reference intakes of different products. Close cooperation is needed
with different stakeholders for action on diet and physical activity to promote health. This needs

14



the involvement of food business operators, from agricultural producers to caterers, consumer
organizations, public health and organizations, academic and professional associations.

The Strategy of the European Union on nutrition, overweight and obesity-related health issues
(European Union, 2007) focusses on six, closely interlinked area:

1. better informed consumers;
making healthier options available;
priority groups and settings;
encouraging physical activity;
developing the knowledge base;
developing monitoring systems.

ook w

The most important area of nutrition policy of the European Union is the decreasing of
childhood obesity. The key possibilities of voluntary actions of member states are as follows:

e Support a healthy start in life;

e Promote healthier environments, especially in schools and pre-schools;
e Make the healthy option the easier option;

e Restrict marketing and advertising to children;

e Inform and empower families;

e Encourage physical activity;

e Monitor and evaluate;

e Increase research.

The European food and drink industry have to constantly research, analyze of and respond to
consumer demands by providing a wide range of choice of different products, which satisfy
the following criteria:

e nutritious;
o safety;
e high sensory value.

The aim of the voluntary EU Platform for Action on Diet, Physical Activity and Health
(European Union, 2019) is to optimize the nutritional content of different products.

Ina summary it can be stated, that during the last decades the overweight and obesity have got
unprecedented importance in health policy, political and economic decision making as well as
in everyday life. Decreasing the prevalence and incidence of obesity, and obesity-related
diseases became an important topic of politics and national strategies. From point of view of
the food industry, it is a question of vital importance to understand the causes and consequences
of obesity, because this will determine the main directions of product development and the
economic environment of food-related regulations.
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1.3. Research goals and hypotheses development

As | have demonstrated, the socio-economic analysis of obesity is a highly complex issue,
which has numerous aspects, from psychology to sociology and cultural anthropology, from
micro-to macroeconomics. From this follows, that a Ph.d. thesis should carefully choose the
focal point of the dissertation. Considering the most important points of my dissertation, | have
determined the focus of my thesis taking into consideration the following aspects:

» Focusing on the most important problems of the current Hungarian socio-economic
situation, trying to grasp the key problems of Hungarian society from points of view of
obesity; my target groups were the Hungarian adult population and the two most
important at-risk populations: children and Roma minority in Hungary.

» Wide-range application of latest, quantitative methods in the analysis of obesity
problem, demonstrating the applicability of modern methods in the analysis of obesity
as a strategic, complex socio-economic problem. | have applied three quantitative
methods to determine the burden and consequences of obesity in Hungary.

» Practice-orientation: beyond a simple analysis of the current situation | have intended
to offer practical guidance for decision-makers for planning, preparation, realization,
and controlling of workable and effective solutions to decrease the obesity problem in
society.

> | have had carefully plan my research because | had to take into consideration the
monetary, time, and logistical limits of my research activity: | have had no additional
resources for my research, that’s why there was not possible to apply some
sophisticated methods of primary data collection, e.g. application of modern
anthropometric tools (e.g. InBody®) or collection and analysis of nutritional diaries.

In the framework of my Ph.D. thesis, | will analyze the three most important socio-economic
aspects of obesity, and the possibilities of its prevention. The logic of the dissertation is
presented in Figure 6.

The aim of my work was threefold:

1. Determination of current and prognostic burden of obesity in case of Hungarian adult
population, quantification of macro-economic consequences of obesity and their prognosis for
the next one hundred years (three-generation period).

2. Determination of prevalence of obesity, current and prognostic burden of obesity in case of
Hungarian Roma population. Guided by this goal, preparation of a forecast for the prevalence
of obesity and its burden in case of Roma population, and estimation of efficiency of
intervention programs, different in intensity; preparation of quantitative models to a
comparative analysis of different type intervention programs, based on changes in nutritional
status and prevalence of co-morbidities of obesity.

3. An in-depth analysis of an actual government-level project aiming at the prevention of
childhood obesity: the investigation of socio-economic causes, leading to introduction and
modification of 37/2014. (IV. 30.) Ministerial Decree on the nutritional standards of public
catering.

16



Based on these considerations, | have formulated the research hypotheses as follows:

H1: Based on the system dynamics method a more robust and flexible model can be
constructed, than the algorithms, generally applied for analysis and prediction of the burden of
obesity.

H2: Combining the system dynamics approach with the Solow model of economic growth it
can be proven, that obesity causes considerable health and economic burden in Hungary, the
importance of which will be increasing, hindrance the economic development.

H3: The prevalence and incidence of obesity and obesity-related diseases in the Roma minority
are an especially severe epidemiologic problem. In the lack of complex, high-intensity obesity
prevention and intervention programs, parallel with the increasing number and average age of
this segment of the population, obesity and obesity-related diseases will be one of the main
causes of deteriorating health conditions of the Roma population.

H4: The importance of prevention is increasing in general, and in childhood in particular. An
important part of these efforts is the reform of school catering in Hungary, but this must be
based on a wide-range social consensus and concentrated efforts of different stakeholders.

Introduction
Obesity as a global problem and obesity from point of view of the food industry
Research goals

Forecasting and estimate the  To determine the current Analysis of the Hungarian
socio-economic burden of and future prevalence of school catering system as a
obesity in the Hungarian obesity and to estimate the possible obesity prevention
adult population effect of prevention program

programs in the Hungarian
Roma population
Literature review
Obesity in the Hungarian Obesity in the Hungarian Obesity in children and the

adult population Roma population Hungarian school catering
system
Methodology
Application of system- Application of Markov- The MACTOR method:
dynamics in modeling chain in modeling obesity description and analysis of
obesity social bargains
Results and discussion
The socio-economic burden  The current and future The reform of school
of obesity measured in years prevalence of obesity and catering: anatomy of a
of life lost and long-range obesity-related diseases, Health-Education Attempt
macroeconomic burden effective obesity prevention
programs
Summary

Figure 6. Structure of the dissertation
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2. LITERATURE REVIEW
2.1. The obesity

It is generally acknowledged, that ‘obesity is a complex, chronic medical condition with a
major negative impact on human health’ (Hu, 2007). Obesity is a complex multifactorial
disease, overweight and obesity are defined as abnormal or excessive fat accumulation that
may impair health (WHO, 2020). Upadhyay, Farr, Perakakis, Ghaly, and Mantzoros (2018)
cite a long range of lists of American professional associations which consider obesity as a
disease. At the same time, the authors cite the position of the American Association of Clinical
Endocrinologists and American College of Endocrinology which concluded that a ‘more
medically meaningful and actionable definition of obesity’ was needed, and hence these
organizations advocating for use of the word ‘adiposity based chronic disease or ABCD’.

There is a wide range of indicators and methods of measurement of obesity (Katzmarzyk et al,
2018; Lee et al, 2018). Body mass index (BMI) is generally used to characterize the nutritional
status (Table 2). According to generally accepted categorizations, if the weight is measured in
kilograms, and the height in meters, the ratio of weight and the squared height are used to
identify obesity. For adults, a BMI of 25.0 to 29.9 kg/m? is considered overweight and a BMI
of 30 kg/m? or higher is defined as obese (Apovian, 2016). The application of BMI in the case
of children and adolescents age 2 to 18 years is a highly debated issue: instead, it is
recommended that a percentile scale based on the child’s sex and age be used. In this
population, overweight is defined as a BMI in the 85th to 94th percentile, and obesity is a BMI
at or above the 95th percentile (Aggarwal & Jain, 1017).

Table 2. International classification systems of nutritional status (for adults)
according to BMI

Classification BMI (kg/m?) Risk of comorbidities
Principal cut-off points | Additional cut-off points
Underweight <18.50 <18.50 Low
Severe thinness <16.00 <16.00
Moderate thinness | 16.00 — 16.99 16.00 — 16.99
Mild thinness 17.00 — 18.49 17.00 — 18.49
18.50 — 22.99 Average
Normal range 18.50 — 24.99
23.00 — 24.99
Overweight >25.00 >25.00 Mildly increased
25.00 — 27.49
Pre obese 25.00 — 29.99
27.50 — 29.99
Obese >30.00 >30.00
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Classification BMI (kg/m?) Risk of comorbidities
Principal cut-off points | Additional cut-off points

30.00 — 32.49 Moderate

Obese class | | 30.00 — 34.99
32.50 — 34.99
35.00 - 37.49 Severe

Obese class 11 | 35.00 — 39.99
37.50 — 39.99

Obese class 111 | >40.00 >40.00 \ery severe

Source: WHO, 2021

At the same time, it must be highlighted, that the estimation of nutritional status is an extremely
complex problem. Gielen and Sandri (2013) emphasize, that it is highly questionable ‘the
uncritical acceptance of the paradigm that BMI accurately measures obesity in both health
and disease and the current lack of interest in accurately measuring fat depots, adipocyte
metabolic and endocrine function, and their complex pathological actions in prospective
studies in both health and disease’.

2.2. Causes of obesity

Different historical records show a continuous increase in BMI in the past three hundred years
and there is a consensus in the literature, that the causes of obesity are different (Wright &
Aronne, 2012), but the relative importance of factors of obesity is a highly debated issue. Some
authors highlight the energy imbalance between nutrition and physical activity (e.g. Sallis &
Glanz, 2009), others emphasize the direct and indirect genetic effects (Johnson et al, 2013),
gene-environment interactions (Phelan & Link, 2005), or social determinants (Arroyo-Johnson
et al, 2016). The odds of obesity are six times higher in the case of people in lower
socioeconomic status than in the case of the upper classes of the society. According to
Kopelman (2000), obesity is a consequence of the combination of genetic susceptibility,
increased availability of high-energy foods, and decreased requirement for physical activity.

Besides the discussions on obesity in public life and the political sphere, there is a discussion
in everyday life on obesity. In the opinion of Barry, Brescoll, Brownell, and Schlesinger (2009),
these metaphors are

e obesity as sinful behavior (e.g., sloth, gluttony),

e Obesity as a disability,

e obesity as a form of eating,

e obesity as a food addiction,

e 0besity as a reflection of time crunch,

e 0besity as a consequence of manipulation by commercial interests,
e 0besity as a result of a toxic food environment.
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Effertz, Engel, Verheyen, and Linder (2016) summarise the main cause of obesity: ‘Despite
the complex matter of interplays of different factors contributing to obesity and its evolvement
paths, it is mostly agreed that the majority of obesity cases result from a persistent unbalanced
positive energy account, mostly due to the consumption of non-core food high in salt, sugar or
fat.” As we see, the causes of obesity are a highly complex issue. It would be very luring to
analyze in detail the factors that can influence obesity in Hungary, but this would be the topic
of another research. That’s why I did not want to go into detail on the analysis of the causes of
obesity in Hungary.

2.3. Socio-economic burden of obesity

There are several approaches to quantify the impact of overweight on population health and
the economy. The study of OECD (2019) provides an overview of the burden of obesity on
population health and the wider economy, but to the best of my knowledge, there is no
comprehensive review on the economic consequences of obesity. | have summarized previous
studies that estimated the impact of obesity on the wider economy based on the OECD health
policy study (Table 3).

Table 3. Estimation of the impact of obesity on the wider economy

Country Source Economic The The total
losses approach cost of
attributable used to | obesity (%
to obesity estimate the | of GDP)

economic
burden of
obesity

Australia Access carer value of a |09

Economics, | cost and | statistical life
2008 foregone taxes
Canada Anis et al, | carer human capital | 0.8
2010 cost, long-term | approach
disability, and
morbidity

France Caby, 2016 | welfare human capital | 0.8
payments, approach
lost
productivity
and
employment

Germany Lehnert, mortality, human capital | 0.4

Streltchenia, | early approach
Konnopka, | retirement,
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Riedel- absenteeism

Heller, and
Konig, 2015

Germany Effertz et al, | mortality, bottom-up 1.6
2016 early approach

retirement,
absenteeism,
unemployment
Source: own construction based on OECD, 2019

Most of the studies applied the human capital approach to estimate the economic burden of
obesity among the approaches to model the non-healthcare costs associated with obesity.
Among the studies, aiming to model the economic burden of obesity, there is considerable
heterogeneity in methodological approaches, target populations, study time frames, and
perspectives. Because of the heterogeneity of the studies, an informative comparison between
most of the studies is difficult. Specifically, there is a great variety in the included obesity-
related diseases and complications among the studies.

Overweight and obesity affect population health, increasing the risk of diseases attributable to
obesity like type 2 diabetes and cardiovascular diseases. Treatment of obesity and obesity-
related diseases increases health expenditure and also affects an individual’s productivity and
workforce participation. Thus, at a macroeconomic level, obesity has an impact on the wider
economy of a country. Figure 7 provides an overview of the burden of obesity at a
macroeconomic level.
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The economic burden of overweight and obesity at macroeconomic level

‘ Overweight and ’
obesity
v
/ N\ ¢/ Imapct on health ™
Impact on population expenditure
health
The estimated health
Obesity care cost of treatment
increasing the risk of »| of obesity and related
developing type chronic disease is
2 diabetes, between 2%
cardiovascular diseases, and 8% of total health
several types of cancer. expenditure.

O

Impact on on the
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Obesity reduces the

employment tife, snd s The estimated impact of]|
increases early A
: i overweight on GDP
retirement, absenteeism = i
] range from 0.43% to
. 1.62% of GDP.
presenteelsm.
Figure 7. The economic burden of overweight and obesity at a macroeconomic

level

Source: own construction based on OECD, 2019

In the later part of my dissertation, | will present the mathematical models, aiming to determine
the socio-economic consequences of obesity, and show, why these methods are not applicable
at the time of preparation of this thesis. It can be stated that there is a need for public health
measures to prevent obesity and international consensus is required on standardized methods
to calculate the cost of obesity to improve homogeneity and comparability.

The literature on the value of human life is extremely rich and mushrooming. From this follows,
that there is a high need for systematic surveys. One of these has been realized by Schlander
Dintsios, and Gandjour (2018). According to their typology, there are different approaches to
the value of a statistical life year. These are as follows:

e Human capital approach

e Revealed Preferences approach
e Stated preferences approach

e Contingent valuation

e Discrete choice experiments
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e Willingness to pay research

Based on an in-depth analysis of 120 economic studies, published on the value of a statistical
life year, published between 1995-2015, the mean values of a statistical year are 223°428 Euro
(lower bound 182°042 and upper bound 272°092) determined by the nonparametric bootstraps
method. The Value of a life year is tightly connected to the GDP. The median value of a
statistical life year has been 5.1 in Europe, 5.2 in Asia, and 6.9 in North America.

In the literature there is a wide choice of different indicators, intending to quantify the effect
of ill health. The most important indicators are depicted in Figure 8.

Potential lenghts of life, under optimal conditions

Actual life length

Years, lived in health Years lived with disease

Appearance of disease Correction factor

Yeast lived with disability
(YLD)

Years lost by premature health

Disability ajdusted life years (DALY)
| |
| |

Figure 8. Interpretation of different health-loss indicators

Source: own construction

Results of GBD data are expressed as Disability-adjusted life years (DALY) and Quality-
adjusted life years (QALY) values. This is a generally accepted measure of disease burden,
integrating the quality and the quantity of the life lived. One QALY equals one year, lived in
perfect health. If the individual’s health is below the optimal (maximal) value, the increase of
QALY will be lower than one. Since its introduction (Klarman & Rosenthal 1968, Fanshel &
Bush 1970) there have been numerous improvements to determine the appropriate weights for
QALY values. Publication of calculations, based on DALY are general in such high-prestige
journals, like The Lancet or The New England Journal of Medicine. Leading international
organizations-e.g. WHO and the World Bank widely apply these measures. At the same time,
it should be noted, that DALY is a widely debated concept. The most important counter-
arguments are as follows: (1) DALY is a negative gap-measure, ‘the basic unit of measurement
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for DALY is lost years of healthy life’. (2) DALY is measured on a scale with interval-scale
properties (Reidpath, Allotey, Kouame, and Cummins, 2003).

According to the result of Cai (2013), the cost of disability-free life years in the US has been
71000% in the case of a 65+ population, with just small differences between gender and
racial/ethnic groups. In the opinion of Finkelstein et al (2010), obesity increases annual medical
expenditure by 147 billion USD in the United States. This is more than 9% of the total medical
expenditures. A former paper has estimated just half of these medical care costs.

Considerable attention has been paid to the economic and econometric analysis of age effects
in the case of economic valuation of life. Theoretically, if capital markets were perfects, then
the statistical value of life would steadily decline with age, as a consequence of the decreasing
life expectancy.

2.4. Costs of obesity

According to the generally accepted definition of the WHO Health impact Assessment (HIA)
is ‘a combination of procedures, methods, and tools by which a policy, program, or project
may be judged as to its potential effects on the health of a population, and the distribution of
those effects within the population’ (Andersen, 2019). The basis of HIA models is the DALY
concept which has been developing rapidly since the 1980s (Watts et al, 2018). DALY can be
expressed as a sum:

DALY =YLL +YLD

Where YLL expresses the life lost due to disability and YLD expresses the years lost due to
disease-caused morbidity (Solberg, Norheim, & Barra, 2018).

It is a complex question, how can be compared the YLL values for different years. In line with
the suggestion of Leksell and Rawl (2001) it can be applied the method as follows:

LE
YLL,,— / e "Iy

Where

a-age of death

LE- life expectancy

x age-integrated over years of life lost (YLLS)
r-discount rate.

If we accept the proposition, that the statistical value of life varies with age, then we have to
estimate the value of statistical life. To achieve this, following the logic of Murphy and Topel
(2006) we have to determine the peak value of a statistical life year (VSL,) for a given country

(e.g. Hungary).
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Here the following formula can be applied:

YC IE—VSL
‘/E;l;pA}ﬂj — ‘/E;Z;p,lhg : [ [H]:

YCuys

Where

VSL,p, Hu —the peak value of a statistical life in Hungary
YC-GDP per capita in the US

IE-VSL- income elasticity of VSL

To estimate the effect of different diseases (e.g. obesity-related diseases) on economic
performance during 2020-2010 we used a modified version of the WHO EPIC (Projecting the
Economic Cost of Ill-Health) model (Alkire, Peters, Shrime, & Meara, 2018). This model
quantifies the changes in a country’s labor force and capital stock due to disease that would be

exercised to the country’s gross domestic product (GDP).

The key assumptions of the model are as follows:

The Aggregate output can be expressed by a Cobb-Douglas function:
Yi,t = 7P Kﬁ Lﬁ

where

Y- output (expressed as the gross domestic product);
A- total factor productivity;

K- physical capital stock;

L- labour force;
a- output elasticity;
- output elasticity of labour;

Yit, scaling parameter
i- country
t- year

The model assumes a constant return to scale, that’s why:
a+p=1

The calculation of VLO (Value of lost output) is based on the equation as follows:

2100
VLOI = Z Z ch ot _qu,t

deD t=2018

where
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d- the additional burden of obesity caused diseases
cf counterfactual scenario,

sq status quo,

VLO value for lost output.

The capital stock accumulation can be expressed by the equation:

Ki,t = SYi,t +(1- 5)Ki,t—1

where
S savings rate and
0 is the capital depreciation ratio.

In line with another model, it can be supposed, that capital stock is only affected by disease
mortality, and not by health expenditures on diseases.

The marginal contribution to the population for each year in the absence of disease can be
calculated as:

MPast= AMast SRast

where

MP — marginal population addition

AM — averted mortality (number of individuals that survive in the absence of the ORD.

SR — baseline survival rate in the absence of disease

Additional productivity (AP) for a given country can be calculated on a basis of the equation:

AP(L.s,t — EEx (AP(LS.t : ER(L&t)

where

AL — additional workforce

ER  employment rate

and

EF —experience factor, determined on the base of the equation:

EF,=0.840.02(a—15) —0.002(a —15)?
me

The total labour supply is the sum of status quo and obesity free scenarios

A relatively simple way of determining an annualized rate of change (rc) would be to apply
the traditional formula for each age-group and sex:
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MRt+TL.H.5]
n [ MR, .,

n

rc, s —

Where n is the number of years
The mortality rate could be projected to t by calculation as follows:

MRa,m..s — MRtJr" . e”'cm‘ (m—mn)

The age-specific VSL is estimated by the following formula:

VSL,=VSL, - f(a)

Where a represents age and f(a) which adjusts the peak VSL to VSL based on the proportion
of life lived.

if % <0.236; 19.41(0.236)* — 43.17(0.236)* + 27.65(2.236) 2 — 4.33(0.236) + 0.44

fl@)=9q., a . <L>i (L)’* (L)l (L)
if LE>0.236, 19.41 IE 43 .17 iE +27.65 IE 4.33 IE +0.44

The total welfare losses can be calculated as

VLW, =VSLY - DALY,

| have presented the methodology of calculation of economic losses attributable to non-
communicable diseases in a rather detailed way to demonstrate, that this tool would be highly
suitable to estimate the economic consequences of obesity in my study. The software for
calculation of these losses had been widely applied to estimate of economic consequences of
different health-policy decisions (e.g. Alkire et al, 2015; Rudolfson et al, 2018). This tool had
been freely available from the website of WHO up to 2017. In 2018 on the same website has
been indicted, that the EPIC tool has been removed from there and a new version will be
presented in the first half of 2018. In 2019 there has not been any information on the EPIC
model (WHO, 2019).
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2.5. Obesity in Hungary

Based on a historical analysis of the nutritional status of the Hungarian population in my
opinion three big periods can be defined in the last one hundred years. The first period has been
ended in the middle of the fifties of the last century. This period can be characterized by a
relatively low level of food consumption, determined on the basis of averages. In this period
the most important problem has been the supply of the population with an adequate quantity of
food. It is well documented, that in numerous cases even the simple energy content of the food
has not been enough for the harmonic physical development. These problems are in great detail
analyzed not only in rigorous works of nutritional specialists (Sés, 1942) but also in
sociological literature of that period. The most important, general problems of nutrition at that
time were as follows: (1) low energy intake, (2) low intake of vitamins and proteins, (3) low
level of variability. The most important influencing factor of nutrition quality has been the
financial position of the citizens (Heinrich, 1938). Under these conditions, obesity has not been
a central problem for society, even in the case of the upper class.

In the second period, the average food consumption has increased rather rapidly, but in this
period obesity seemed to be manageable (Tarjan, Bouquet, So6s, & Walthier,1974). In my
opinion the third period of modern Hungarian history of obesity begun in the last quarter of the
20" century. This process went parallel with increases in the average living standard of the
population.

This period can be characterized by different factors, contributing to obesity:

1. the relative price of food has been considerably decreasing (Hubbard, Szigeti, &
Podruzsik, 2010),

2. the share of ultra-processed food has been increasing (Monteiro et al., 2018),

3. general increasing of consumption of energy-rich products (e.g. energy drinks,
refreshing drinks, fruit yogurts (Bir6, 2015)),

4. profound changes in lifestyle .

Currently, there is a wide range consensus among Hungarian specialists, that the obesity level
in Hungary is critical. The nutritional status of the Hungarian population was studied by Rurik
et al and in the framework of the Hungarian Diet and Nutritional Status Survey. The Hungarian
Diet and Nutritional Status Survey examines the obesity prevalence, dietary habits in
Hungarian adults. The survey provides national data representative by age and gender, based
on anthropometric measurements and international standards. The survey was carried out in
2009 and 2014, according to the results of the Hungarian Diet and Nutritional Status Survey
2014 nearly two-thirds of adults were overweight or obese. 28.2% of men and 31.5% of women
were obese (Erdei, Kovéacs, Bakacs, & Martos, 2017). These results are similar to the result of
the work of Rurik et al (2016). The overall prevalence of overweight is more than 40% in the
case of men and more than 30% among women. The share of obesity is 32% in men and more
than 31% in women. More than one-third of males and nearly two-third of females can be
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characterized by abdominal obesity (Rurik et al, 2016). The prevalence of overweight and
obesity is increasing among Hungarian adults (Figure 9 and 10).
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Figure 9. Prevalence of overweight among Hungarian adults (age-standardized
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The obesity problem is especially rapidly increasing among the Hungarian male population.
The share of the overweight and obese population is increasing by more than 0.5 percent point
in the case of males and 0.26 percent point in the case of the female population. According to
the calculation of Rurik, Ungvari, Semanova, and Iski (2020), the total health expenditures of
obesity-related diseases have been 58.986 Million HUF. This is nearly one-tenth of the national
health service budget and 30% of the total drug reimbursement budget.
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2.7. Obesity in the Roma population in Hungary

It is widely accepted, that ‘Roma are one of Europe’s largest and most vulnerable ethnic
minority groups’ (Anghel, 2015; Dimitrova & Ferrer-Wreder, 2017). However, the
identification of Roma nationality from point of view of demography is in itself a challenging
task (Messing, 2014), the number of this minority is estimated between 10 and 12 million in
the European Union (European Commission, 2011). In the Romani language, the Central and
Eastern Europe (Practically: the Balkan and the new member states of the European Union) are
called ‘Kali Oropa’ (Black Europa). The former member states of the European Union are
called ‘Parni Oropa’ (White Europa). This distinction shows clearly, where the greatest
concentration of Rome people is to be found (Hancock, 2014). The tackling of integration of
Roma population concern mainly such relatively lower developed European countries, which
have to face the problems of related socio-economic development (Crowe, Kolsti, & Hancock,
2016). The centralized political power in the Communist period has created (relatively) stable
workplaces (Stewart, 2014), elementary social security net (Radicova, 2001) for this population
which has been characterized by persistence of their own, often tribal traditions (Ruzicka,
2012), and low level of cultural capital (Stewart, 2002). After the collapse of communist
regimes, the Roma population in Central and Eastern Europe has got into a vicious cycle. The
most important part of this extremely complex question is depicted in Figure 11.
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Figure 11. The vicious cycle of the Roma population in post-socialist states

Source: own construction

Roma population is European Union’s largest ethnic minority because 10-12 million Roma are
living in the EU. There are considerable difficulties in determining the number of Roma people
in European countries because they are often reluctant to declare their ethnic origin. For this
reason, several methods were developed to estimate the proportion of Roma, e.g. Kemeény set
up a time variable estimation for the members of the Roma communities, but there is no
consensus on the number of Roma ethnic population. Regarding the number of the Roma
population in Hungary, the estimates and data are contradictory. The literature reveals in detail
that the estimation of the Roma population is difficult, even some authors say it is a hopeless
task because the Roma minority itself is extremely heterogeneous, and there are no objective
criteria, who is to be considered as Roma and who is not. In the opinion of Ladanyi and
Szerényi (1997), the question of ‘who is Roma?’ cannot be answered with scientific precision
and, consequently, the number and proportion of the Roma population within the Hungarian
population cannot be estimated. In the opinion of other authors, Roma can be well defined as
a layer of the population (Havas, Kemény, & Kertesi, 1998). Based on the estimates of Kemény
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(2004), the number of Roma living in households was between 520 thousand and 650 thousand
at the beginning of 2003. Table 4 shows the number of the Hungarian Roma population based
on different sources. Analyzing Table 4, numerous important consequences can drown. The
most important of these are as follows:

1. The Hungarian statistical system never has been able to offer a relatively coherent estimation
of the number of Roma population, because e.g. the numbers of cases in the second half of the
19th and first decades of the 20th century have shown considerable differences.

2. The official statistical data and expert estimations considerably diverged: e.g. estimations of
Csalog in 1980 on Roma population have been higher, than the census-data from 2011.

3. There is a rather rapid, presumably exponential increase in the Roma population. This can
be traced back to the base of official census data. E.g. the Roma population has been nearly
doubled between 1990 and 2011.

Table 4. The number of the Hungarian Roma population based on different
literature sources

Source Years Number of Roma
population in Hungary
(capita)
National census (2011) 2011 308957
Varadi (2009) 1880 78759
1890 91603
1893 243432
1910 108825
Kemény (2004) 1971 between 270 and 370
thousand
1993 between 420 and 520
thousand
2003 between 520 and 650
thousand
Kemény (2000) 1893 280 thousand, 65 thousand
cigany elt az orszag mai
teriiletén
National census (1990) 1990 142683
Csalog (1980) 1979 between 350-360 thousand
Kéalman (1946) 1946 between 80-120 thousand

People belonging to Roma ethnic population are at a greater disadvantage than the overall
population in Hungary and Europe:

e Roma face a higher risk of poverty,

e Roma are more likely to be unemployed,

e Roma are less likely to attend secondary or higher-level education,
¢ Roma have a worse housing situation,
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e Roma face more limited access to basic services (electricity, sanitation, and running
water)
e Roma are at a higher risk of certain health conditions (obesity, heart diseases).

The extremely negative socio-economic situation of the Roma population is reflected in
adverse health status and medical conditions (European Commission, 2014). The Roma
population rapidly gains in importance in the social structure of Hungary. It is frequently
mentioned in the literature, that the health status of Roma is worse than that of the majority of
the Hungarian and the European population. The Roma population suffers from disadvantaged
living conditions, food insecurity, high-risk health-related behaviors, as well as discrimination,
stigmatization, and barriers to accessing health services all over Europe. These exposures have
resulted in a particularly poor health status indicated by the high prevalence of chronic
morbidity, non-communicable diseases, as well as an estimated life expectancy. Evidence
shows that minorities or populations of low socio-economic status tend to be the most
vulnerable to obesity. One adverse consequence of the multiple disadvantageous positions of
this minority in one hand food insecurity and the other hand is unhealthy nutrition, which leads
to obesity and a high prevalence of its comorbidities. Ciaian, Cupak, Pokriv¢ak, and Rizov
(2018) analyzed the diet quality of Roma in Romania, they concluded that Roma’s diet has on
average a higher proportion of cereals and a lower proportion of dairy products and fruits and
vegetables. In a summary, it can be stated, that the Roma population in Central and Eastern
Europe is an extremely disadvantageous segment in terms of health conditions. Obesity is
rather general in this part of the population (Table 5).

Table 5. Obesity (in terms of BMI) among Roma population in Europe

Geographic
Source Date region Results

Krajcovicova-

Kudlackova,

Blazicek,

Spustova,

Valachovicova, Average for the 18+ population 26.2+5 Share

& Ginter 2004 Slovakia of Roma population with BMI >30: 32%.
The man at age bracket | The woman at age
18-24 years bracket 18-24 years

Zajc et al 2006 Croatia 23+4.3 22+4.1

Carrasco-

Garrido, Lopez

de Andrés,

Hernandez

Barrera,

Jiménez- Share of Roma women with BMI1>30 24.45%

Trujillo, & in Spain, two times higher, than for the

Jiménez-Garcia | 2010 Spain average of the population.

de Courtenetal | 2011 Slovakia The average BMI is 31.

Poveda, Ibafez, Adult man Adult woman

& Rebato 2012 Slovakia 30.59+6.68 30.55+6.89
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Adult man Adult woman
Babinska et al 2013 Slovakia 26.79+5.94 26.44+6.01
Age BMI
bracket categories | Men women
<25 60.9 69.5
25-29.99 | 25.0 16.2
18-34 >30 14.1 14.3
<25 30.8 44,7
25-29.99 | 404 32.9
35-49 >30 28.8 22.4
<25 40.9 37.3
25-29.99 | 455 25.4
50-64 >30 13.6 37.3
<25 72.7 40.0
25-29.99 | 27.3 36.0
Zeljko et al 2013 Croatia 65+ >30 0 24.0
Papon,
Delarche, Le
Borgne, & Southwestern
Bauduer 2016 France Adult population 30,2+7,05
Overweight 24.4%
Llanaj et al 2020 Hungary Obese 37.5%

From this follows, there is an urgent need for the intervention in the Roma population, because:
(1) the number of Roma population is increasing rapidly (HCSO, 2011); (2) the adverse health
conditions of the Roma population can be traced back in numerous cases to a high level of
obesity (Koupilova, 2001; Dolédk, Sedova, Novakova, & Olidarova, 2016); (3) there is a
positive correlation between the obesity of parents and their children (Coates & Thoresen,
1978; Lim et al, 2017). Over 60% of children who are overweight before puberty will be
overweight in early adulthood. (4) the Roma migration into the cities further increases the
prevalence of obesity: in the opinion of Skarié-Jurié et al (2012), the obesity of urban Roma is
higher than their rural counterparts. From this follows, that if there won’t be efficient measures,
a considerable number of obese Roma people will emerge.
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2.6. Struggle with obesity in the elementary school: the Hungarian school catering system

Parallel with increasing awareness of the adverse effects of non-communicable diseases, e.g.
the effects of obesity and obesity-related diseases on the health status and mortality of the
population (Mcpherson, 2014; Nurwanti et al, 2018), the inappropriate diets and eating habits
of children and adolescents is a much-debated problem all over Europe (Koletzko, 2016).
Growing anxiety concerning the proliferation of the unhealthy eating habits of new generations
(Lobstein, 2015), as well as the increasing number of overweight and obese children (Karnik
& Kanekar, 2012; Ahrens et al, 2014), has increased attention towards different methods of
influencing children’s and adolescents' health behaviour (Waddingham, Stevens, Macintyre, &
Shaw, 2012). This is an especially important problem in Hungary where the obesity rate is
high. The overall prevalence of overweight and obesity among children and adolescents is 40%
and 32%, respectively, and in women overweight and obesity are both at 32% (Rurik et al,
2015). According to Jakab, Hidvegi, lllyes, Cziraki, and Bereczki (2018), 13.4% of Hungarian
children are overweight and 6.6% are obese in the age group 3-18.

The school catering system (SCS) has a predominant place in the formation of nutrition
behavior even if the efficiency of the SCS in the prevention of obesity has not been proven
satisfactorily by rigorous, long-range studies (Briggs, 2010). School lunch nutrition standards
are the basis for improving the nutritional intake of all schoolchildren. The state of school
feeding worldwide is considered a question of strategic importance all over the world (WFP,
2013). All member states of the EU have policies to help schools to provide nutritionally
balanced meals (Storcksdieck, Kardakis, Wollgast, Nelson, & Caldeira, 2014) on base of an
EU-wide survey. On base of this survey, we have constructed a general, synoptic table (Figure
is attached as Appendix 2). The pieces of information, containing in this table have been
analyzed by cluster analysis.

In developed countries, there is an increasing tendency to apply the SCS not just as a part of
school logistics and the social system, but also as means of health and family-life education.
That is why the importance of SCS has increased rapidly. The quality of the Hungarian SCS
has been a highly debated issue for generations (Tarjan, 1973). Hungary’s SCS is a subsidized
system. The meals are offered at a reduced price, the organization of the SCS is the
responsibility of municipalities. In some cases (e.g. social position) the school meal is free. The
Hungarian National Survey of SCS (called Canteen Panorama) is a regular report of the
National Institute of Pharmacy and Nutrition (Martos, 2018). The essential results of the last
three surveys are summarised in Table 6. Vending machines and snack bars are not considered
as a part of SCS, but the portfolio of products, which they are allowed to sold are strictly
regulated.

Table 6. Summary of the surveys of school catering systems.

.. Canteen Canteen
Characteristic panorama panorama Canteen panorama
features/indicators 2008 2013 2017
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No. of schools (educational
institutions)

Elementary schools in the
sample (%)

Secondary schools in the
sample (%)

Elementary and secondary
schools (%)

Schools, offering warm
meal at least once in a time
(having canteen) (%)
School milk program (%)
Free fruits and vegetables
(%)

Free drinking water outside
the bathroom (%)
Proportion of students
eating at the school canteen
(in %):

Primary (7-10 years)
Lower secondary (%) (10-
14 years)

Secondary school (%) (14-
18 years)

Survey  of  children's
satisfaction conducted by
the schools (%)

Qualified food catering
manager (%)

Food planning with
involvement of a dietitian
(%)

Energy and  nutrients

content calculation (%)*
Net food budget calculated
for raw material**

School snack bar in
institutions (%)

Vending machines (%)

3099

62

17

92

15
14

36

85
47

20

29

76.5

10

22

0.72 EURO

45
30

260
representatively
chosen

62
31

7

217

35
78

58

87
63

27

83

29

57
1.2 EURO

50
34

139 elementary school

100

100

72
95

75

88
61

no data

38

no data
1.15 EURO

44

no data

* Energy and nutrient content calculation is made based on nutrient and energy content
tables. The age-specific menu is calculated on this basis.

**Minimal costs of raw material. Hungarian currency converted to EURO on yearly average

conversion rate

Source: own construction, based on Martos, 2018; Bakacs, Schrebiberne-Monléar, & Zentai,
2014; Bakacs, Nagy, Varga, & Zentai, 2018.
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The Hungarian SCS is an evolving system, which is characterized by considerable
backwardness and delayed development, compared to Western-European school boarding
solutions. The national averages hide important regional differences. According to the Canteen
Panoramas (Martos, 2018; Bakacs et al, 2014; Bakacs et al, 2018), the school snack bars and
vending machines are significant competitors for the SCS and have an improving product
portfolio. At the same time, the SCS is not capable of meeting changing demands. A good
indicator of this is the rapidly decreasing take-up rate as children’s age increases. Another
indicator of problems is the fact that according to the school canteen survey (Bakacs et al,
2018), 85% of parents prepared some kind of prepacked food for their children in 2013.
Prepacked food was mainly sandwiches, with vegetables (41%) or without vegetables (37%),
and refreshing soft drinks (50%).

The Hungarian SCS faces substantial long-standing, unsolved problems, which can be
attributed to the lack of monetary resources and the lack of attention from responsible organs.
This motivated the government to take action to update the nutrition requirements of the public
catering service, including school meals, in 2011. In 2011 the Office of the Hungarian Chief
Medical Officer (HCMO) issued the ‘Recommendation for Public Caterers’ with nutritional
standards (HCMO, 2011). This recommendation provided a checklist enabling monitoring the
adherence to the recommendations. This document was the basis of the 37/2014 decree of the
Ministry of Human Capacities (MHC) on public catering (MHC, 2014).

The school meal provision aimed to reduce the prevalence of obesity and non-communicable
diseases (NCDs) among Hungarian children and adolescents, as well as promote healthier
environments, especially in schools. The most important elements of the decree are
summarised in Table 7. This rather ambitious regulation has tried to increase fruit, vegetable,
cereals, and milk consumption and decrease the consumption of fat, sugar, and salt. When
comparing the content of the Decree with dietary guidelines of other member states of the EU,
our nation's dietary guidelines seem to be in line with the nutrition policy of most EU member
states. However, the public acceptance of this new regulation has been mixed, and mainly
negative. Overall take-up rates were generally low, according to the comments of school
children. Pupils refused the dishes which conformed to the requirements and both children and
their parents rebelled against the rules. In 2015 the Hungarian Association of Dietitians carried
out a survey among dietitian food-service managers about the practical feasibility of Hungarian
Regulation No. 37/2014 on nutrition requirements in the provision of public food services. Of
the 56 food-service managers interviewed 19 represented child nutrition institutions. Since the
introduction of the regulation in 36 of 56 institutions interviewed satisfaction with nutrition
care had decreased. In 13 cases the rate of dissatisfaction was 30% or more, and the amount of
daily food waste increased significantly. The majority of catering service providers (62%)
requested some alterations to the regulations because the prescribed composition of the food
was not in line with children’s demands. The greatest cause of dissatisfaction among parents
and children derived from the control of salt content, and the attempt to provide the prescribed
quantity of dairy products and added sugars (Erdélyi-Sipos, 2016). To date, there is no
representative, academically well-founded empirical studies on pupils’ consumption of the new
school meals. That is why, in 2016, the regulatory framework was changed (MHC, 2016). The
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new decree significantly modified the (prescriptions. The most important features of the
original and the modified decree are summarized in Table 7.

Table 7. The most important changes in the public catering decrees

2014
Food-based standards

Changes in
food-based standards
since 2016

Specific foods and food groups have to be provided daily for all age groups (for

one person)

5 meals/day (In a
boarding institution the
public caterer is obliged
to offer main meals
three times and two
snacks two times.)

Nursery (1 to <3 years)
(In the case of nurseries
75% of the daily energy
requirement should be
covered by two main
meals and two shacks.)

3 meals/day (If the
institute  offers a
boarding, 65% of daily
energy requirement
should be covered by
one main meal and two
snacks)

4 portions of fruits or
vegetables per day, at least
one of which should be raw*

3 portions of cereals, at least
one which should be whole
grain

0.5 I milk or a dairy product
with an adequate amount of
calcium

3 portions of fruits or
vegetables per day, at least
one of which should be raw

2 portions of cereals, at least
one of which should be
whole grain

0.4 I milk or a dairy product
with an adequate amount of
calcium

2 portions of fruits or
vegetables per day, at least
one of which should be raw

2 portions of cereals, at least
one of which should be
whole grain

0.3 I milk or a dairy product
with an adequate amount of
calcium

This point has been deleted-

This point has been deleted-

This point has been deleted-
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1 meals/day (If the 1 portion of fruits or
institute offers one main vegetables per day, at least
meal (dinner) 35% of three of which should be raw
daily energy content.)  over a 10-day catering period
Supplementation

If pre-primary, 5 or 3 meals
are provided a day, milk or a
dairy product with an
adequate amount of calcium
should be served every day

Regulations, limitations, and prohibitions of using certain foods and products

The fat content of milk  -2.8% or 3.6% milkfat milk
should be served for age
group 1-3
-maximum 1.5% milkfat
milk should be served above
3 years old

Water Constant (continuous) access
to freshwater (outside of
bathrooms), without any
limitations (ad libidum)

Added sugar Free sugar should not exceed
8% of total energy in a 10-
day catering period

Salt and free sugar Salt and sugar should not be
placed on the dining table.

Salt content Daily salt intake should be

reduced to 5 g/day up to the
1% of September 2021
At the age bracket 7-10 years
salt intake should be reduced
to 3.5 g/day up to the 1% of
September 2021.
If the institute offers one
meal/day the salt content of
the main meal should be
reduced up to 2 g/day at age
bracket 7-10 years up to the
1% of September 2021

The fat content of the milk
has been increased:
-maximum 2.8% milkfat
milk should be served above
3 years old

Free sugar should not exceed
10% of total energy in a 10-
day catering period

Salt or sugar shakers should
be labeled: ‘Excessive salt
intake could cause
cardiovascular diseases,
obesity, and diabetes!’

* the rationale for the raw fruit /vegetable requirement is not included in the legislation

Source: own construction based on the 37/2014 decree of Ministry of Human Capacities on

public catering
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3. METHODOLOGY

3.1. Application of system dynamics analysis for forecasting of the social burden of obesity
in Hungary

System dynamics is a new, relatively rapidly developing multidisciplinary science. According
to the definition of Coyle (1996) ‘System dynamics deals with the time-dependent behavior of
managed systems with the aim of describing the system and understanding, through qualitative
and quantitative models, how information feedback’. The system dynamics approach is rapidly
gaining importance in different fields of natural and social sciences, from climate research to
industrial engineering.

According to the seminal work of Sterman (2001) the dynamic complexity of systems arises
on a base of ten causes:

@ Constant changing: the socio-economic environment of eating behavior is changing
constantly, there are different consumption patterns;

(2)  tightly coupling and strong interactions: the obesity status in t period will influence
the nutritional status in t+1 period;

3 government by feedback: the obesity status will influence the probability of
survival;

4 nonlinearity: their relations between the obesity status of different generations can’t
be forecasted on the basis of linear models;

5) history/path dependency: the obesity status of a given generation at a given time
will depend on previous obesity status and the number of the given generation;

(6) self-organizing character;

@) adaptivity;

(8) the important role of trade-offs in timing and intensity of control-mechanisms;

9 counter- intuitiveness;

(10)  policy resistance.

| divided the methodological part of system dynamics analysis into two sections: first, I present
the methods | used to estimate the expected prevalence of overweight and obesity as well as
the burden of obesity measured in years of life lost in the Hungarian adult population (Figure
12). In the second phase of my investigation, | described the methods of estimation of the
burden of obesity in Hungary.
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Determination of demographic
characteristics of Hungarian population
by age, gender and nutritional status

Hungarian Central Statistical Office,
Hungarian Diet and Nutritional Status
Survey2014

Hungarian Central Statistical Office,
Global Burden of Disease database

Mortality of Hungarian population by age.
gender and nutritional status

World Population Prospects study of the
United Nations

Expected fertility ratio in Hungarian
population

Determination of net transision

probablities between nutritional status DYRAMOTHA database

[Establishment of a system-dynamic model
based on Vensim software

A 4

Determination the nutritional status,
mortalitiy and morbidity of obesity
related disease

Global Burden of Disease database

Figure 12. Flowchart of the first phase of the investigation

In my study, | have considered the Hungarian adult population as a system. The time window
of investigations was 100 years. | have considered the five-year age cohorts of the sub-system
and | have supposed that each member of a given cohort can be divided into three categories,
according to his nutritional status: normal, overweight, and obese. One part of each category
will exit due to death, another part of the cohort will go into the n+1 cohort. The matrix of
transition will determine, the probability of getting from one nutritional category to another. In
this way, for each cohort transition nine transitional probabilities should be determined (e.g.
from normal to normal, from normal to obese, and from normal to overweight). The building
blocks of my model are presented in Figures 13 and 14.

42



Obesity status at t+1:
Normal

Obesity status at t+1:
Overweight

Obesity status at t

Figure 13. The transition probabilities from one nutritional (obesity) status into
another

Source: own compilation

Loss, caused by
obesity-related
diseases

nth age

group
(cohorts)

Loss, caused by non-obesity
related diseases

Figure 14. The conceptual model of population flow from and to an arbitrary age
group (cohort)

Source: own compilation
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For the operationalization of my model, | have applied the following type of data and data
sources.

Demographic variables: The input data of demographic variables (size and age of the
population) had been based on Official Statistical Yearbooks of the Hungarian Central
Statistical Office.

The fertility rate of the Hungarian population: for estimation of future changes in the
number of newborn male children | have applied the data source of the World
Population Prospects study of the United Nations (UN, 2019).

Nutritional status of the Hungarian population: the current nutritional status of
different cohorts have been estimated on the basis of the Hungarian National Nutritional
Status Survey (Erdei et al, 2017).

Death ratio: The death ratio in different cohort groups has been determined based on
the GBD database (Keating, 2018). The GBD is a systematic, academically well-
established, rigorously controlled effort to quantify the comparative magnitude of
health loss due to diseases, injuries, and risk factors, according to sex, age, and
geographical categories. The GBD system incorporates both the prevalence of different
diseases or risk factors and the relative harm they cause. The data offer a general picture
of causes of premature death and disability from more than 300 diseases and injuries in
195 countries from 1990 to the present. The GBD integrates mobility and mortality into
one indicator, which is called disability-adjusted life years (DALY's). The GDB is the
leading source of health-related information for the world’s researchers and
policymakers. Since 2016 it has been fully aligned with the suggestions in the
Guidelines for Accurate and Transparent Health Estimate Reporting statements. The
GBD offers comprehensive estimates of over three hundred diseases and risk factors in
199 countries from 1990 to the current date. The DisMod MR (Disease Modelling
Metaregression) software offers a possibility to determine the relationship between
different causes and deaths by age, sex, year, and country (Peterson & Flaxman, 2013).
Based on GBD, we had been able to determine the effect of obesity on different death
at different age brackets in various years, according to sexes. However, the GBD results
are universally accepted as a primary source of death-risk factors, it should be noted,
that this is not suitable for quantification of adverse effects of non-lethal diseases. It is
well documented, that e.g. there is a tight correlation between obesity and mental
diseases e.g. depression (Minkwitz et al, 2019), but later in most cases is a non-lethal
disease, however, it has a significant, negative influence on the quality of life.

Base units of investigations: | have applied a discrete-time approach, that’s why I had
to determine the base units of investigations. | have divided human life into five-year
brackets. Theoretically, a more detailed description would be interesting, too, (e.g.
yearly description), but this could not be supported by data, because the data contain a
more robust categorize.

Transition probabilities: In an ideal world, the simplest way of determination of
transition probabilities from one arbitrary nutritional status into another would be the
analysis of individual life histories, but this type of statistical data collection does not
exist in Hungary. Thus, we have had to apply another method of estimation of
transitional probabilities. In the framework of the Dynamo-HIA project (Fehr, Hurley,
Mekel, & Mackenbach, 2012) two detailed probability matrices have been applied: one
from England and one from the Netherland. | have determined the average of these
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dates and corrugated it with the opinion of five independent experts (Hungarian clinical
nutritional specialists).

Some remarks, concerning the logic and methodology of the research:

1. Fertility shows a decreasing tendency. This hypothesis is well supported by the
literature as well as the forecasting of the UN (Figure 15). The UN prognosis calculates
by a relatively low rate of fertility, which is not able to cover the simple reproduction
of the population. We have not taken into consideration the in-and outbound migration,
because this is extremely difficult to forecast and it has a high level of uncertainly.

total fertility [live birth per woman]

2.2 4

— median var.
2.0 - high var.
— |oW Var.

1.8

o —

1.4

1'2_: \/

1.0 14

T T T T T T T T
2035-2040  2055-2060  2075-2080  2095-2100
years

Figure 15. Prognosis of total fertility rate in Hungary

2. The determination of transition between different age brackets was an extremely
complex task because in the first phase of investigations we have determined the
transition probabilities between different nutritional statuses. The exact knowledge of
this variable demands high accuracy, representative, longitudinal series of surveys,
reflecting the changes between different nutritional statuses. Currently, to the best of
our knowledge, there are just four such types of surveys: in the Netherland, Germany,
Denmark in the United Kingdom (UK). We have applied the data from the UK because
the nutritional status of citizens in the UK is the most similar to that of Hungarian
citizens. The UK data had been accessible on the Dynamo-HIA website (Figure 16 and
17). At the same time, analyzing the UK data we had to see, that these data seem to
reflect the current Hungarian reality just partially, that’s why we have set up a team to

45



revise the UK data and estimate the current Hungarian transition probabilities according
to age-brackets and genders. Analyzing the UK data it is obvious, that these data
suppose a high, rapid change in the first two decades of life and one series of changes
in the last period of life. In our opinion, this is not a realistic approach, because e.g. in
the case of Hungary the obesity is rapidly increasing in young males from the middle
of twenties to the middle of their thirties. That’s why we have organized an expert team,
to estimate the transition probabilities for different cohorts of the male and female
population. The team consisted of seven specialists: five practicing dietitians, one
university professor, and me. We have shown the data from the UK to experts, then
asked them to estimate the probabilities of transitions from one nutritional status into
another, by age brackets and sex. In the next phase, we have summarised the individual
estimations, and the pooled results have been presented to the participants. In this phase,
the participants had a second chance to modify their guesses. The final results had been
accepted by consensus (Figure 18).

In the next phase, we have determined the changes in the socio-demographic system,
due to mortality as a consequence of obesity. That’s why we have calculated the number
of normal, overweight, and obese citizens in decades to come, by different age brackets
and gender. Following the international practice (e.g. in the case of Dynamo-Hia) we
have pooled the data on normal and under-nutritional status.

- change [%]
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overweight-normal
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Figure 16. Transition probabilities between different nutrition status in case of
UK male population

Source: own calculations based on Dynamo-HIA database
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Figure 17. Transition probabilities between different nutrition status in case of
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Source: own calculations based on Dynamo-HIA database

Figure 18. Transitional probabilities in my system, in the case of the male
population. The size of different nodes is approximately proportional with the
number of populations in the given age—bracket, the size of arrows with

transitional probabilities
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The flowchart of the second phase of my investigation is depicted in Figure 19.

Determination the costs of

treatment of obesity and re- LGk sad
calculation the costs according to

conditions of Hungary

A4

Data collection on fixed capital
stock. human resources and GDP

Hungarian Central Statistical
Office. World Bank database

A 4

Detexminatiogltlllae best fitting CES micEconCES R package
ction =

A4

International statistical and
nacro-economical literature

Estimation parameters to
determine the Solow-Swan model

Setting up the baseline model

v

Determination the economic
burden of obesity at
macroeconomic level in Hungary

Figure 19. Flowchart of the second phase of my investigation

Following the standard methodology of the modern burden of disease calculation (Abegunde
& Anderson, 2006; Gillum et al, 2011) | have tried to fit a standard Cobb-Douglas function to
Hungarian data (Figure 20 and 21), but I had to realize, that this approach has considerable
simplifications, that’s why is hardly applicable to more precise calculations. This can be
explained by the singular behavior of the Hungarian economy in the last sixty years,
characterized by central planning period (between 1960 and 1967), later on, a relaxed version
of a command economy (1968 and 1989), followed by years of deep-rooted socio-economic
transition, EU accession (2004), severally damaged by world economic crisis in 2008, but in
last decade developing nearly two times rapidly, than the average of Western-European EU
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member states. All of these changes can be seen in changing dynamics of fixed capital
investment and GDP.

change, compared to the previous year [%)]

25 ] fixex capital investment

T gross domestic product
20

15+

10+

-10 -

-15 -

T T T T T T T T

T T T T T
1960 1970 1980 1990 2000 2010 2020
years

Figure 20. The roller coaster of the Hungarian economy
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Figure 21. Dynamics of GDP, fixed capital, and human resource stock (number of
the population between 20-65 age) in Hungary

After due considerations, the role of human capital has been analyzed by application of
Constant Elasticity of Substitution (CES) function, using the R package micEconCes
(Henningsen & Henningsen, 2011). This neoclassical production function supposes a constant
elasticity of substitution between different production factors. The formula of the function is
the following

y=(8zio+ (1—8)z*) »

Where

y is the value-added of the national economy,

x1 and x2 the production factors (in our case the capital and the labour)
Y,p,0,v are parameters.

This function is not linear in parameters, and cannot be linearized on base of traditional
methods, that’s why we had to apply different non-linear least square optimization algorithms.

| have applied different approximations in the determination of constants and parameters of
this function. The best results have been achieved by the application of the CES grid function,
allowing the changing return to scale.

The best fitting (r2=0,9892) has been achieved by parameters, the summary of model
parameters is written below:
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v 1.8406**

o 0.200%
5  0.6877**
v 0.8486/

*** significant at 0.99 level
*x significant at .95 level

*significant at 0.90 level

The results of function fitting show a high level of fitting between the estimated and
approximated results (Figure 22).
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Figure 22. The actual and fitted value of GDP of CES function

Analyzing Figure 22 it can be seen, that there are three different trajectories in the time series.
The years of ‘socialist development’ have been characterized by a relatively low level of
utilization of living labor. The years of socio-economic transition can be well seen. The period
between 1995 and 2005 is characteristically different from the results of the latest period. |
have presented and analyzed the results in such a detailed way, because | would like to
demonstrate, that as a consequence of deep-rooted socio-economic changes in Hungary the
classic functions of macroeconomics are not applicable due to structural changes and relatively
short times of different periods.
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Estimation of medication of co-morbidities of obesity

In the second part of the investigation, | have estimated the costs of treatment of obesity-related
diseases. These are summarized and attached as Appendix 3. It is a rather difficult question,
how to compare the different costs in different countries. | have built my estimations on the
international comparison of different health-care services of Koechlin, Konijn, Lorenzoni, &
Schreyer (2017). This comprehensive study integrates the results of former comparative
analyses (e.g. Lorenzoni, Belloni, & Sassi, 2014).
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3.2. Estimation of present and future social burden of obesity in case of Hungarian Roma
population

The Health Impact Assessment (HIA) concept is rapidly gaining importance in policymaking.
This is an umbrella concept of different procedures, methods, and tools to promote the
objective comparison and evaluation of different intervention and/or prevention programs on
the health of the population or a targeted segment of it (Nieuwenhuijsen, Khreis, Verlinghieri,
Mueller, & Rojas-Rueda, 2019). The basic concept of HIA is the acknowledgment of the fact,
that behind the actual health status of the population there are numerous factors, which lay
outside the circle of influence of the health care system. These effects the health condition of
the population, the management of which is a direct responsibility of the health care system.
There are different approaches, how to quantify the policy interventions. The algorithm serves
as a modeling tool, which allows for various and multiple chronic diseases and arbitrary risk
factors, taking into account the standard causes pathways.

One of the basic assumptions of the standard HIA approach is that there is a causal relationship
between the policy intervention and the change of risk-factor prevalence. The decrease in risk-
factor prevalence leads to decreasing in disease incidence and —consequently- to disease-related
mortality. The objective of HIA is to predict the consequences of different interventions.

In the opinion of Lhachimi et al (2012) a sophisticated tool of HIA should satisfy the criteria
as follows:

» Capability to model different populations that vary in age and gender structure.

> Possibility of dynamic projection, because the demographics characteristics of a given
population are changing in time, as opposed to theoretic steady-state supposition

» Capability to describe explicit risk-factor states. This means, that different risk-factor
states (exposition levels) should be explicitly modeled.

> Robustness. Due to scarcity of resources, there is just a limited possibility to collect a
wide range of data, that’s why the model should be built on a relatively few variables,
mirroring the population data on incidence, prevalence, mortality, and relative risk. This
is a rather specific criterion because there are just a few data on incidence, prevalence,
and mortality by risk factors. In practice, there are scarce data on the transition between
risk-factor states.

» The model should offer a wide range of output, describing different consequences of
interventions in the short and long run.

» The tool should be generally accessible.

The DyNamic Modelling for Health Impact Assessment (DYNAMO-HIA) is a high-level,
sophisticated tool for the quantification of user-specified policy interventions. The DYNAMO-
HIA has been designed to model a closed real-life population (Kooiker & Boshuizen, 2019).
The closed population means, that we do not take into consideration the effects of the in-and
outbound migration. This population is stratified by sex and age in one-year age categories.
There is a zero year for new borne children. The highest life year is 95 years. The dynamic
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character of the model means that in one-year time steps it projects the consequences of
different interventions over time. DYNAMO-HIA has explicit risk-factor states. This means,
that in each time step (year) the members of the population are divided into a specific risk-
factor category, offering a low level of bias and high transparency. The parameter estimation
module of DYNAMO-HIA is based mainly on the Chronic Disease Model of the Dutch
National Institute for Public Health. In this way, just incidence and prevalence of disease
should be declared according to age and sex, but there is no need to collect data for each risk-
factor state. The module calculates the risk-factor-specific clues, using the relative risk for each
risk/factor state.

The mathematical theory behind the model is the Markovian approach of multistate models.
The basic assumption of the model is that the change of the state of a given person of the
population depends only on current characteristics (age, sex, risk factors, and health status).
This multi-state model is implemented as a partial micro-simulation, combining a stochastic
micro-simulation to project risk-factor behavior with a deterministic macro approach for the
disease life table (Lhachimi et al, 2012). A high number of risk-factor biographies are
simulated. Based on transition probabilities between different risk categories (e.g. from normal
to obese nutritional status), corresponding to the age and sex category (e.g. 25-years old man)
the risk-factor status of every simulated individual is updated for each year of simulation
horizon. In the macro module, a separate disease life history is constructed for each risk-/factor
biographies. The disease life tables are based on disease clusters. A disease cluster represents
one or more diseases. Within the disease cluster, so-called intermediate diseases (practically:
diseases that increase the risk of being ill by another disease) can be specified. E.qg. there are
significant co-morbidities between diabetes and ischemic heart disease. All of the diseases in
the database are considered chronic diseases. This means, that excess mortality is dependent
on age and sex and not on time since the onset of disease. In case of necessity, acutely fatal
and/or cured fraction can be determined by the uses of the DYNAMO-HIA software. There is
a certain level of independence between disease clusters, that’s why the uses can determine and
specify the effect of relative risk in three ways: (1) from risk-factor to disease, (2) from risk-
factor to death, and (3) for an intermediate disease to other diseases.

In the DYNAMO-HIA model, a specific risk-factor bibliography (in other words: a disease life
table) is calculated. The disease incidence is calculated as a multiplication of the baseline
incidence (practically speaking: the transition from a healthy to disease status, without the
effect of the specific risk-factor times the relative risk due to the effect of the specific risk-
factor). In the case of intermediate disease, we take into consideration the disease status, too
(Lhachimi et al, 2012). The transition from healthy to dead status equals the baseline other-
cause mortality (without taking into consideration the effect of the specific risk-factors) of the
healthy population with the predetermined age and sex characteristics, minus the additional
mortality rate of the diseases included in the disease life table, multiplied by the relative risk,
attributable to the given risk-factor status on other-cause mortality. Vice versa; the transition
from diseased to dead equals the sum of the excess mortality of the disease of the given cohort,
taking into consideration the differences between sexes and the baseline (reference) other-cause
mortality of the healthy, multiplied by the relative risk in the given risk-factor status. The
algorithm considers every distinct cohort with different starting ages. The cohort life tables
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consist of a set of individual risk-factor bibliographies, every year a specific cohort is created
for newborn children, who follow through the appropriate disease life tables.

The goal of HIA is to compare the presumed efficiency of different
policies/interventions/prevention programs on the future health status of the populations. This
means, that we choose one epidemiologic status, which is called a reference scenario, and on
the basis of results, obtained for prediction of the health status of the population (or a part of
it) in the future, we compare the reference scenario with results of the intervention. To achieve
this goal, we have two techniques. One approach consists of the definition of an alternative
(according to the general prevention terminology: counterfactual) scenario, defining a risk-
factor prevalence, which is in most cases equal with the target situation, after the successful
accomplishment of the prevalence program. E.g. one prevalence program could be the radical
increasing the consumer price of energy-rich products, and this could lead to a decreasing
consumption. As a result of this — at least theoretically — a considerable decrease could be
achieved interms of the obesity status of the population. This approach assumes, that the policy
will be sustained. The second approach is to alter the transition probabilities between different
risk-factor exposures. This method is akin to the general approach of intervention programs
because in this way we can model the effect of behavior change interventions of different
population groups (e.g. change the nutritional behavior of population by making ‘healthy
choice an easy choice’). Here the focus on changing the transition probabilities between
different health risk-factor conditions. The DYNAMO-HIA software offers the internal
estimation of the transition probabilities that keep the age-specific risk-factor prevalence
constant, not depending on future cohort effects.

| have applied the DYNAMO-HIA software to estimate the current and future burden of obesity
in the Roma population. The initial data of the model was the number of Roma population
determined in the national census, in 2011 by the CSO, ie 310 thousand people declared
themselves as Roma. The latest representative sociological survey in 2003 estimated the
number of Roma to be around 570,000. In lack of another generally accepted source, | have
applied the official census data from 2011. At the same time, it must be emphasized, that this
estimation has to be conceived as the lowest estimation of the actual demographic processes.
Notwithstanding the conservativism of this approach, it is suitable to serve as a stepping stone
of investigations, to demonstrate the far-reaching consequences of obesity in this population.
In the evaluation of the results, it must be taken into consideration, that these numbers are just
the lowest possible (put in another way: the most optimistic) estimations. Based on the
population statistics of the CSO, we estimated the demographic characteristics of the Roma
population in Hungary. After this, we made a forecast of the expected number of the Roma
population in Hungary with the help of the Demographic Analysis and Population Projection
System (DAPPS) software. The nutritional status of the Roma population was surveyed on the
basis of primary data collection. The time horizon of our research covered from 2020 to 2070.
The research framework is visualized in Figure 23.
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Figure 23. The research framework

The prognosis of the exact number of Hungarian Roma population is a rather difficult task
because there are no methodically correct calculations available. That’s why I have had to
prepare a forecast concerning the Roma population in Hungary. | have applied the Spectrum
5.0 demographic software, which is widely used in demographics calculations (Stover, Brown,
Puckett, & Peerapatanapokin, 2017). For an exact forecast, there is a need to apply a wide range
of methods and estimations. The socio-economic position and demographic characteristic
features of this population are rather specific, that’s why there was not possible to apply a
historically former period or a geographically similar state. Instead of this, | had to apply a
combination of historical and geographical analogies. These were as follows:

We have assumed, that the total fertility ratio of the Roma population will change in a similar
way, as in the case of most developed states in the last six decades. | have applied this
estimation, because:
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The total fertility ratio of the Hungarian population has been influenced by a wide range of
political decisions (e.g. ’Ratko’ era, the fertility period of the Ratko generation, the introduction
of maternal leave allowance, etc) thus, the data on the Hungarian population won’t supply a
reliable statistical database to forecast the fertility in case of Roma population. In the opinion
of Kemény (2004), the total fertility ratio of the Hungarian Roma population is roughly the
same, (ca.0.0032), as it has been the average fertility rate in developed states sixty years ago.
If we assume, that the economic position and living standard of the Hungarian Roma population
will change in a similar way, like the living standard in most developed states (ca.2-3% yearly
increasing), after the reconstruction period. This statement does not mean that we expect a
similar living standard in the case of Hungary in general and its Roma population in particular
like it characterizes the developed states, but we assume, that the rate of development will be
similar. In most developed states the total fertility ratio can be approximated by an exponential
function, that’s why we have assumed a similarly declining rate of total fertility in the next
half-century (Figure 24). According to the estimations of Hablicsek (2007), the life expectancy
of the Hungarian male Roma population is similar to the Hungarian average at the beginning
of the sixties of the last century (ca. 60 years). That’s why I have assumed that the average life
expectancy will be increasing in a similar way in the period 2018-2068, like the Hungarian
male population’s life expectance, which had been increasing in the period 1960-2010. In the
case of women, my situation has been more difficult, because the life expectancy of women in
Hungary in the sixties has been higher, than this indicator at the Hungarian Roma minority.
That’s why | have applied the life expectancy dynamics of Alban women on base of WHO
data. The number of children, according to different age brackets has been estimated on the
basis of historic-geographic analogies, because the number of children in the case of the Roma
population according to different age brackets are considerably different from values,
characterizing the majority of the Hungarian population one hundred years ago. That’s why we
have here the indicators, characterizing Albania in the 1970s.
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Figure 24. Change of Total Fertility Ratio in developed countries, and its
approximation by an exponential function

In the first step of my research, | have phonetized the population number of Hungarian Roma
up to the end of the next five decades. | have set up a base version, according to the data and
assumptions, demonstrated in the previous chapter. At the same time, | wanted to estimate the
uncertainty of my estimations, that’s why I have applied some alternative scenarios too. In this
way, | had been able to see the sensitivity of the model to the changing of initial conditions and
assumptions. In the first alternative scenario, | have assumed, that the total population of the
Roma minority is higher than the data, estimated by KSH, in the second alternative scenario |
have calculated a 20% higher total fertility ratio. The results of the estimation, based on these
three scenarios are demonstrated in Figure 25.
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Figure 25. The forecasted number of Roma population, based on three scenarios

Determination of the nutritional status of the Roma population

Data used in this analysis were obtained in a cross-sectional survey carried out between 2015
and 2018, the study population was enrolled from five Roma communities in Hungary. One of
them was in Budapest, one in Pest county, two in Szabolcs-Szatmar county, and one in Tolna
county. Individuals aged 18 to 64 years, were selected randomly and anthropometric data
collection was carried out. The height and weight of the participants were measured for each
survey participant by using the European Health Examination Survey protocol (Tolonen,
2016). Generalized obesity and obesity classes were estimated based on body mass index
according to WHO criteria. Body mass index was calculated by using the following formula:
BMI = weight (kg)/height (m)2. In ethnicity-based studies, the accurate determination of
ethnicity is a challenge, self-identification has been widely used to identify Roma in research
projects. In the present study, the ethnicity of the participants was assessed by self-declaration,
415 Roma committed to participate in the study. Participants gave their written informed
consent in each study population following the Declaration of Helsinki and the Science Ethics
Code of The Hungarian Academy of Sciences. The results of the survey were projected onto
the entire Roma population.

59



To quantify the potential effects of various obesity prevention programs we have compared
two systems of models (scenarios) by DYNAMO-HIA software. In the case of the first model
system, we had been modeling the effects of a hypothetical intervention, focusing just on one
influencing factor of food consumption: television (TV), radio, and newspapers advertising of
food and beverages high in fat, sugar, and salt. It is well documented, that the promotion of
foods high fat-, sugar-, and salt considerably influence food preferences and consumption.
People in lower socioeconomic positions have higher exposure to television advertisings
because they spend more time watching TV (Brown et al, 2018). Of course, besides the TV
promotions, food advertising in printed materials (e.g. newspapers, promotional materials of
food chains) and broadcasting play an important role too. In model-intervention, we have
supposed the decreasing (limitation) of promotion of foods high in fat-, sugar- and salt in
different media: radio, newspapers, and TVs.

In another model intervention we have supposed that there will be a complex project, aiming
at total lifestyle-change of the Roma population (increased physical activity, radical changes
in food consumption, behavioral therapy). We have supposed that this project will have
different components. The basic pillars of this project could be as follows: 60-90 minutes of
moderate-intensive aerobic physical activity each week (or equivalent), promotional programs
for the re-formation of food consumption, based on latest nutritional recommendations (e.g.
Smart PlateTM, developed lately by the Hungarian Association of Dieticians, adapted to
specific needs of different age groups), (c) specific project for modification of nutritional habits
of Roma population (e.g. projects for enhancement of nutrition literacy).

We have modeled the effects of prevention/intervention programs, focussing on different age
brackets. These age categories were as follows: early childhood: 5 years age, prepuberty: 11
years age, middle age: 40 years age; elder: 62 years). All these age brackets have been chosen
on the basis of careful analysis of literature. It has been proven, that these age categories offer
the possibility of an efficient intervention because they coincide are with the change in lifestyle
or the socio-economic status of individuals (Weihrauch-Bliher et al, 2018; Kjgllesdal,
Ariansen, & Nass, 2019; Zamboni & Mazzali, 2012).
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3.3. The MACTOR method

The fundamental theoretical paradigms of the analysis were institutional economic theory
(Dacin, Goodstein, & Richard Scott, 2002), principle-agent theory (Eisenhardt, 1989), and the
concept of strategic planning (Mintzberg, 1994). According to the basic theory of the so-called
‘French school of strategy’, the different social systems can be considered as a playground in
which different groups of participants (the actors) take part with the purpose of making their
specific interests prevail. In the opinion of (Godet, 1991), if one can adequately simplify the
actors and the most characteristic features of their systems of interests and strategies, then it is
possible to analyze the chances of different actors realizing their goals. The method of the
systematic analysis of social bargaining can be described by using the MACTOR model. One
of the key concepts of the model is that actors may influence other actors in terms of their
potential to put pressure on other actors directly or indirectly to affect their behavior. The
influence of one actor (A) on another actor (C) is the sum of the direct and indirect influences
of actor A on actor C.

Based on unstructured interviews, the key actors of the catering system were determined. In
the next phase, the intensity of mutual direct influences was characterized using a rectangular
matrix offering a good overview of the MACTOR method. The cells of the matrix — by
definition — reflect the intensity of the influence of any actor in a row on any actor in a column.
The intensity of the direct influence by one actor on another was measured on a 0-4 scale
ranging from no influence to absolute influence.

The importance of different goals from the point of view of each actor was expressed by the
Matrix of Actor-Objective. This was the so-called 1IMAO matrix. Each cell of the matrix
contained the attitude of a given actor towards a given goal in the form of a positive, 0, or
negative sign. In the second phase, the 2MAQO matrix is determined, which contains the
intensity of these attitudes determined from the point of view of different actors and quantified
ona -4 ...+4 scale, where -4 denotes the high importance and total negation of the given goal,
and +4 denotes the high importance and total support.

The mathematical methodology of the MACTOR method is presented in the literature
(Bendahan, Camponovo, & Pigneur, 2004).

The matrix of direct and indirect influences (MIDI), quantifies the sum of direct and indirect
influences for each pair of actors.

MIDL,, = MID,, + X (min(MID,, MID,))

In this way, the vector influences (la) and dependences (Da) for each and every actor can be
determined by the following equations.

I, = ¥,(MIDI,}) — MIDI,,
D, = Y,(MIDIy,) — MIDI, ,

On basis of the indicators above a normalized value can be calculated for each of the actors.

w= () @5)
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Applying the vector ra the matrix of influence-possibilities for each of the actors for
different issues can be defined.

The importance of each goal from the point of view of different actors was expressed by
the Matrix of Actor-Objective. This was the so-called 1IMAO matrix, in which the cells of the
matrix contained the attitude of an actor towards a given goal in the form of a positive, 0, or
negative sign. In the second phase, the 2MAQO matrix was determined, which contains the
intensity of these attitudes which have been determined for different actors, measured on a -4
...T4 scale, where -4 denotes the total negation of the given goal, and +4 denotes total support.

The 3MAO matrix also takes into consideration the influence-possibilities of the different
actors.

3MAO,; = 2MAQ,; - 1,

This matrix is the basis of most of the analyses proposed by our method because several
important values are directly drawn from the 3MAO matrix. The mobilization coefficient
quantifies how much the different actors are involved in the system of interests. The agreement
and disagreement coefficients indicate how controversial the different issues are for each actor.

Mob, =2 X;|3MAOQ,|
Ag; = %o (3MAO,;.(3MAO,; > 0))
Disag; = % (3MAO,;.(3MAO,, < 0))

The 3MAO matrix is applied to obtain the convergence matrix (3CAA) and divergence
matrix (3DAA). For each actor-pair, these matrices express how much they agree or disagree
on different issues.

3CAA,, = 2 3 ((|3MAO,| + [3MAO,[) - (3MAO,; - 3MAOy,; > 0))

3DAA,, = - % ((|3MAO,| + [3MAO,,[) - (3MAO,; - 3MAO,, < 0))

The data collection for the analysis was a multiphase process (Figure 26). In the present study,
we applied a self-designed interview method. Besides the analysis of publicly available papers,
press releases, newspaper articles, and the blogosphere, face-to-face expert estimations were
made with 24 stakeholders related to the field of Hungarian catering. This series of preliminary
interviews were conducted to determine the set of relevant actors and interests. The interviews
were carried out in 2015 and 2016. This preliminary phase of interviews aimed to outline the
most important stakeholder groups and the set of potential objectives of the stakeholders. As a
result of these preliminary investigations, a robust and relatively well-manageable set of actors
and goals could be identified. In setting up a pool of experts a specific procedure was followed.
In this phase, we pursued the following logic. We considered experts to be people (1) who have
direct ‘field” experiences in catering functions as parents or teachers; (2) people whose job
directly involves a catering business with relatively long experience in the practice of SCS and
whose existence directly depends on this enterprise; (3) independent experts, preferably those
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who have been especially active in professional social debates concerning the catering
regulations in the printed and electronic media; (4) experts who have been actively involved in
the preparation and enforcement of the new regulatory framework of the SCS. The attitude of
experts towards school catering has been taken into consideration, neither in the choice of
experts nor in the interview phase.

The second phase of research was a semi-quantitative interview. The list of potential
participants was collected on the basis of intensive research into publications (including
professional conferences, various formal and informal meetings of professional communities,
the blogosphere, and the grey literature), membership of professional organizations, and the
personal recommendations of other experts.

In summary, the names of 321 experts were collected (not including parents and teachers).
Out of these experts we tried to make contact with specialists who supposedly — in the opinion
of at least two members of the community of authors — have a more ‘holistic’ approach to the
SCS universe without taking into consideration their attitude to the SCS question. In process
of our analysis, we have tried to take into consideration all relevant stakeholders. In this way,
78 experts were selected. We contacted 61 of them; 45 respondents expressed their willingness
to participate in the research. Due to time and financial constraints 33 expert-interviews were
carried out, all of them face-to-face. Additionally, we interviewed 26 parents and 13 teachers.
We have paid specific attention to choose parents and teachers from relatively well-off and
lesser developed regions of Hungary (Budapest), cities (Szeged), small-town (Hajos), and
villages (Bata). The teachers and parents have been approaches on the basis of personal
acquaintance. The characteristic features of interviewees are attached as Appendix 4.

The quantification of the intensity of actor-actor influences, as well as the actor-objective
relations, has been developed in a step-by-step manner. As it has been experienced in previous
research (Popp, Olah, Fari, Balogh, & Lakner, 2018), filling out the input matrices in the form
of MS Excel worksheets for research was a very time-consuming (and in some cases a rather
boring) process often leading to internal contradictions because it was very difficult to achieve
a general common interpretation of different scales. That is why a semi-structured interview
was used (Lindlof & Taylor, 2010). The conversion of the verbal estimations was carried out
in the personal interview phase with the help of the researchers. The only task of the researchers
was to help to interpret the different scales. This method provided to be an efficient method for
achieving internal consistency in the input data for analysis (Kliestik, 2018).

In the framework of the interviews, we asked the respondents to evaluate the bargaining
power of each actor in comparison with another actor (e.g. Government vs. teachers,
Government vs. Catering service managers, etc...) on a 0-4 scale. The interpretation of this
scale was the following:

0 — no direct influence

1 — actor A can eliminate the tactical steps of actor B

2 —actor A can jeopardize/eliminate the projects of actor B

3 —actor A can jeopardize/eliminate the strategic goals of actor B
4 — actor A can substantially influence/dominate actor B
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In the second phase of interviews, we asked the interviewees to evaluate the attitudes of
actors (stakeholders) towards different elements of a goal set on a -4... 0 ... +4 scale. The
interpretation of the scale was as follows:

4 the objective is against the vital interest/jeopardizes the existence of the actor

3 the objective jeopardizes the strategic mission of actors

2 the objective jeopardizes the tactical goals of the actors

1 the objective jeopardizes the operative goals of the actor O the actors’ attitude towards
the goal is neutral +1 the objective falls in line with the operative goals of the actor

2 the objective falls in line with the tactical goals of the actors

3 the objective considerably supports the strategic goals of the actor

4 the objective is a vital interest of the actor

The participants received the cumulated input—matrices and their interpretation by e-mail
and had the opportunity to suggest some modifications. The results of the MACTOR analysis
were discussed in detail with a representative pool of respondents in a group discussion and
face-to-face interviews. This phase of the research was an explorative one since our ambition
was not to create a representative sample but rather to collect a relatively wide range of
opinions.
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Figure 26. Flowchart of MACTOR —model investigations
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4. RESULTS AND DISCUSSION

4.1. Obesity in Hungarian adults

Expected prevalence of overweight and obesity in case of women

The decreasing number of girls in age-bracket 6-10 years from nearly 200 thousand to one
hundred thousand in a relatively short period (no more than three generations!) highlights an
extremely negative tendency. The nutritional status of young girls shows relatively modest
changes in decades to come (Figure 27). The number of overweight and obese girls will be
stable (25 thousand and 15 thousand, respectively), and the share of girls in normal nutritional
status will be decreasing rather rapidly, from 180 thousand to 100 thousand. This tendency will
lead to an increasing share of the obese and overweight population in this age bracket.
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Figure 27. Prognosis of number of girls in different nutritional status at the age-
bracket 6-10 years

At the age-bracket 11-15 years similar tendencies can be forecasted (Figure 28). Interestingly,
at this age bracket, a short-run increase by 17 thousand in the number of population in normal
nutritional status can be expected. As a consequence of the relatively rapid decrease of
population in normal nutritional status, the share of overweight and obese girls will be
relatively stable, circa 25% of the total investigated population.

Population (thousand capita)
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Figure 28. Prognosis of number of girls in different nutritional status at the age-
bracket 11-15 years

At the age-bracket 16-20 years, a considerable decrease can be expected in the number of the
population in the normal category, from 210 thousand to 97 thousand (Figure 29). At the same
time, a very rapid increase in the number and share of the overweight population can be
foretold. At the end of the forecasting period, the total share of the overweight and obese
population will be nearly 30%. The number of adolescent girls in the obese category will be
stable, no more than 5 thousand.
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Figure 29. Prognosis of number of girls in different nutritional status at the age-
bracket 16-20 years
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Tendencies at the age-bracket 21-25 years (Figure 30) are very similar to the previous age-
bracket, but in this case, the decreasing of the population in normal nutritional status is even
more intensive: in the next three decades, the number of people in normal nutritional status will
be just two-third of the current number of young females at this age bracket.
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Figure 30. Prognosis of number of women in different nutritional status at the

age-bracket 21-25 years

Decreasing the number of normal nutritional status population will be even more intense at the
31-35 years age bracket (Figure 31). The number of population in normal nutritional status is
210 thousand at our days, and this will decrease at the end of the period to 91 thousand. In this
population category, a slight increase in the number of overweight population can be expected

in the next 30 years.
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Figure 31. Prognosis of number of women in different nutritional status at the

age-bracket 31-35 years
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The most intensive decrease of the population in the normal nutritional status can be expected
at the age bracket 36-40 (Figure 32). The number of females in normal nutritional status in
2020 is more than 250 thousand, and this value will decrease to 86 thousand in the next one
hundred years.
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Figure 32. Prognosis of number of women in different nutritional status at the
age-bracket 36-40 years

In the case of age bracket 41-45 years the number of population in normal nutritional status
will not be higher than the number of women in overweight nutritional status (Figure 33).
Decreasing the number of obese and overweight population can be explained by general
demographic tendencies.
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Figure 33. Prognosis of number of women in different nutritional status at the
age-bracket 41-45 years

69



The general tendency of an increasing share of obesity will be even more expressed in the 46-
50 years population (Figure 34). In the short run, a rapid increase of the overweight population
can be forecasted, parallel with decreasing share of the obese population. The number of
population in normal nutritional status will be considerably lower, than the number of
population in the overweight nutritional status. This tendency shows a threatening demographic
process because the share of the population in normal nutritional status will decrease from 61%
to 45%.
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Figure 34. Prognosis of number of women in different nutritional status at the
age-bracket 46-50 years

Due to the rapid increase of the overweight population and decreasing number of people in
normal nutritional status, at the age bracket 51-55 years the number of women in normal
nutritional status will be lower than that in overweight status within two decades (Figure 35).
In the long-run, this population group will be dominated by overweight and obese persons.
Their number will be 80 thousand and 32 thousand, respectively at the end of the prognosis
period. Similarly, to younger cohorts, a considerable decrease of women in normal nutritional
status can be forecasted: their share will be just one-third of the population.
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Figure 35. Prognosis of number of women in different nutritional status at the
age-bracket 51-55 years

The strengths of the system dynamics approach can be well seen in the example of nutritional
status forecast at 61-65 years women. In the case of this population segment, the number of
overweight women will be decreasing, from 120 thousand to lesser than 80 thousand between
2040 and 2100 (Figure 36). This is well explainable by the general demographic factors. At
this bracket, the relative importance of the obese population will be relatively high.
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Figure 36. Prognosis of number of women in different nutritional status at the
age-bracket 61-65 years
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The 65-70 years age bracket is dominated even nowadays by the overweight and obese
population (Figure 37), the share of the population in normal nutritional status is no more than
31%. In the long-run, the number of obese women will be higher, than the number of population
in the normal nutritional status, but the share of these three nutritional statuses will not be
changing considerably.
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Figure 37. Prognosis of number of women in different nutritional status at the
age-bracket 65-70 years

At the age-bracket 71-75, the dominance of the obese and overweight population will be even
more expressed (Figure 38), than in the case of younger generations. Share of normal
nutritional status is nowadays 26%, and this will be slightly increasing. It is important to
highlight the existence of a ‘plateau’ in the number of obese— and to a lesser degree of
overweight persons up to 2050. In this year the number of overweight population will be 120
thousand, the obese nearly 100 thousand people. This fact explains the extremely high share of
the overweight and obese population in this bracket, causing a considerable extra burden for
the social security system.
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Figure 38. Prognosis of number of women in different nutritional status at the
age-bracket 71-75 years

At the higher end of the population pyramid, at the age bracket, 76-80 years the share of
overweight and obese women will increase (Figure 39). Share of population in normal
nutritional status will be lesser than 50%. This will be an extremely important problem because
in the second half of the period under investigation the relative share of this age-bracket will
be much higher than in our days.
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Figure 39. Prognosis of number of women in different nutritional status at the
age-bracket 76-80 years
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In this period of life, the transition probability from one nutritional status to another is relatively
low, that’s why the characteristics in the case of age-bracket 81-85 years (Figure 40) are rather
similar to the previous one. According to our calculation, the number of women in normal
nutrition status will be no more than 15 thousand at the end of the period under investigation.
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Figure 40. Prognosis of number of women in different nutritional status at the
age-bracket 81-85 years

Summarizing the dynamics of changes of the population according to different nutritional
status (Figure 41) it can be stated, that the number and share of women in normal nutritional
status will be decreasing rapidly, from 2.72 million to 1.21 million, and from 55% to 39%,
respectively. In the second half of the period under investigation, approximately two-thirds of
the population will be in the overweight or obese status.
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Figure 41. The dynamics of changes of the population according to different
nutritional status

Life losses as a consequence of obesity among women

From point of view of years of life lost, the most important tendencies are well demonstrated
in Figure 42. The total loss of life years due to obesity is nearly 80 thousand years in our decade,
and this value will go up to more than 90 thousand years after fifteen years. Then the total
losses in life years will be decreasing to 50 thousand years, but this statement will be valid for
a much lesser population. The most important losses in life years are at the later-middle age
and early elder age generations. This is extremely important because of considerable losses at
the generations, which will be kept on the labor market.
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Figure 42. Structure of loss in life years according to different age brackets

Expected prevalence of overweight and obesity in case of men

In the case of young males, a considerable decrease of normal, and rapid increase of overweight
population can be expected (Figure 43). This increase in the overweight population can be
explained mainly by the transition from the population in normal nutritional status. The number
of young males in normal nutritional status is ca. 180 thousand, and this will be decreasing
rather rapidly in the next fifteen years to 110 thousand. At the same time, the population in
overweight nutritional status will be increasing from 42 to 84 thousand. There will be a
decrease in the obese population: their number will be decreasing from 60 thousand to 30
thousand in the next two decades.
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Figure 43. Prognosis of number of boys in different nutritional status at the age-
bracket 11-15 years

The dynamics of nutritional status change will be extremely significant at the age-bracket 16-
20 years (Figure 44). Here a rapid increase of obese population will be a characteristic feature,
parallel with decreasing of overweight and increasing of obese status. The rate of decreasing
in normal nutritional status will be extremely rapid in next two decades: because the number
of people in normal nutritional status will be decrease from 200 thousand to 105 thousand in
next 15 years. This rapid decrease can be explained on one hand by demographic processes, on
the other hand by the rapid increase of the overweight population from 40 thousand to nearly
100 thousand people.
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Figure 44. Prognosis of number of adolescent boys in different nutritional status
at the age-bracket 16-20 years

In the case of 21-25 years men, a rapid decrease of normal nutritional status is expected (Figure
45), from 180 thousand to 90 thousand in the next twenty years, following a short increase.
The dynamics of young males in overweight and obese nutritional status shows considerable
similarities: the number of overweight men will be nearly 100 thousand, the number of obese
men will be 35 thousand.

Population (thousand capita)

180 A nutritional status
170 1 normal
160 4 overweight

150 + —— obese
140 4

130
120 4
110 4
100
90
80
704
60 +
50

40 H \/\
304

T T 1
2000 2050 2100 2150
years

Figure 45. Prognosis of number of men in different nutritional status at the age-
bracket 21-25 years

In the case of the 26-30 years population, an extremely rapid decrease can be expected among
men in normal nutritional status (Figure 46), from 190 thousand to 80 thousand in the next
half-a-century. This fact is supported by the general opinion of experts, that in this age-brackets
the considerable changes in socio-economic life (e.g. establishment of families or long-term
relationships) will considerably change of lifestyle of this population, and as an adverse
consequence of this, a rapid increase of overweight population can be expected.
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Figure 46. Prognosis of number of men in different nutritional status at the age-
bracket 26-30 years

Similar tendencies can be forecasted in members of the 31-35 years age bracket (Figure 47).
The population in normal nutritional status will rapidly decrease from 170 thousand to 152
thousand, and after this, there will be a lesser intensive decrease up to 100 thousand in the
second half of the forecasting period. The number of obese persons will be relatively stable,
between 50 and 45 thousand. As a result of these complex processes the share of overweighted
and obese people will be 67%. In this case, the adverse demographic factors will play a
considerable role.
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Figure 47. Prognosis of number of men in different nutritional status at the age-
bracket 31-35 years
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At the 36-40 years bracket (Figure 48) the relative share of the overweight and obese population
will be increasing. The number of overweight persons will decrease from 180 thousand to 100
thousand, and the number of obese males will be stabilizing around 50 thousand from 2030.
At the same time, it is a positive tendency, that the share of the obese population will be rapidly
decreasing in the next two decades. After this period a stagnation can be expected.
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Figure 48. Prognosis of number of men in different nutritional status at the age-
bracket 36-40 years

The young-middle age males are dominated by people in overweight nutritional status, but
their relative share will be decreasing (Figure 49).
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Figure 49. Prognosis of number of men in different nutritional status at the age-
bracket 41-45 years

At age bracket, 46-50 years the decreasing number of people in normal nutritional status will
be much more intensive (Figure 50), from 200 thousand to 110 thousand up to 2050. The
relative share of the obese and overweighed population will be high, more than 2/3 of the total
population of the cohorts at the end of the period. The same ratio now can’t be considered as a
favorable one, too, its value is 37.8%.
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Figure 50. Prognosis of number of men in different nutritional status at the age-
bracket 46-50 years

In the case of elder generations, a general dominance of the overweight and obese population
will be persistent. The form of curves are highly similar, to save space | present here the change
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of numbers in different nutritional statuses in the case of 71-75 years of the population (Figure
51). The number of this population will be increasing rather rapidly in the next three decades,
due to the well-known demographic structure of the Hungarian male population.

Population (thousand capita)
50 4
404
304

204

nutritional status

= normal
- overweight
- obese

104

T T
2050 2100
years

Figure 51. Prognosis of number of men in different nutritional status at the age-
bracket 71-75 years

If we summarize the tendencies across different age-groups and transition between different
nutritional statuses, a constant decrease can be expected (Figure 52). The relative share of
people of different nutritional statuses will remain practically the same.
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Figure 52. The change of male population in different nutritional status in next
one hundred years
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The share of the population in normal nutritional status will be decreasing in decades to come
from the current 45% up to 36% at the end of the forecast period. The absolute number of
overweight and obese citizens won’t increase considerably, but the number of people in normal
nutritional status will be decreasing from two million to 1.22 million.

In the future the number of death due to obesity will rapidly increase (Figure 53), this fact is
easy to explain by the rapidly increasing average age of the population. The highest level of
deaths attributable to obesity will be in the forties, at that time this value will reach 3.25
thousand/year.
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Figure 53. Number of yearly death due to overweight and obesity in the future at
Hungarian male population

At the same time, if we take into consideration the number of life-years lost (Figure 54), we
see, that currently, the most important cohorts are the 61-65 years old men and the 71-75 years
old male citizens. In the short run, the share of relatively younger age brackets will be
increasing.
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Figure 54. Forecasted life year-loss due to obesity-related death at different age
brackets

In the next phase of investigations, | have determined the year of losses, caused by overweight
and obesity. If | applied the generally used DALY method, the total number of losses due to
overweight and obesity is nearly 50 thousand life-years/year. This is roughly equal to the
current population of a medium-size Hungarian town, e.g. Nagykanizsa. Continuing the
forecast of a loss of lives, caused by overweight and obesity, short-run, a rapid increase can be
expected up to 2040 (Figure 55, 56). In this period the number of lost years will be increasing
by more than 50%. After this period a lesser rapid decrease will follow.
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Figure 55. Loss of lives, caused by obesity and overweight in case of men
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Figure 56. Estimation of life year-losses due to obesity as a function of different
age brackets up to the next one hundred years in case of men

For better understanding, | have made a two—dimensional cutting along years and age-brackets
of the year-losses. This graph is depicted in Figure 57.
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Figure 57. The years lost, depicted on a two-dimensional map as a function of
forecast-horizon (y) and cohorts in the case of men

Macroeconomic burden of obesity in Hungary

Some parts of the current chapters contain material, being at the border of methodology, but to
enhance the traceability and readability of the current dissertation, | consider it better to
summarise these factors in one place.

The burden of obesity by Solow-Swam Model

The Total Factor Productivity is a function of numerous factors, but with a considerable
simplification, it can be approximated as a variable, determined by two basic resources of
production: capital and living labor. It is evident, that all diseases harm capital accumulation,
size, and performance of productivity of the labour force. At the same time, the pharmaceutical
costs demand resources, which could be used in other fields of the economy. From this follows,
that the health interventions can exercise a positive effect on the production of value-added by
increasing the number of material resources, allocated for augmented reproduction. In a
summary, it can be stated, that the obesity-related co-diseases exercise a negative effect on
economic development: on one hand, by decreasing the labor forces, on another hand by
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demanding additional financial resources for medication. From this follows, that prevention
and intervention programs could have a positive effect on economic development by
decreasing losses in the labor force and increasing the material resources of production. A
dynamic model of these processes is depicted in Figure 58.

rate of accumulation depreciation rate

Fixed capital
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>PX

Total factor productlwty

/ Human resource

investment consum ptlon
medication early death decresing of work performance
costs

Additional losses due to co-morbidities of obesity

Figure 58. Application of Solow-Swan model to the obesity problem

If we want to quantify the effect of obesity-caused morbidity and mortality of living labor, we
have to determine the living labor resources. This can be expressed as follows:

k=65
L= Z pkka
k=20
where Lt is the living labor force of at t time in ki age cohort, px symbolizes the share of kin

cohort in the working-age population.

We have calculated the age of 20 as the lowest threshold of entering the labor force market.
The official upper level of retirement is 65 years. We have taken into consideration this age
interval.

The losses, as a consequence of obesity-caused morbidity, can be calculated as
Lmt=Lt-Ltm

where Lt indicates the losses due to premature mortality, compared to baseline scenario from
point of view of living labor.
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The quantity of living labor without mortality due to obesity-related diseases can be expressed
as

k=65
Ltm - Z pk (th + Npt)
k=20

where the Xptindicates the increase in the population due to premature obesity as a consequence
of co-diseases at the t time period and pw cohorts.

The total losses of living labor can be calculated as a sum of premature mortality and
productivity losses, due to obesity-related diseases.

Another factor of productivity loss due to co-morbidities of obesity is the adverse economic
consequence of years lived with diseases. The GBD database gives data on YLD values of
different diseases, attributable to obesity by different age categories. These values are
determined as a difference of statistical life expectancy of different cohorts and the years lived
without the disease. Then the ‘crude’ years, lived with the disease are corrugated with weights,
expressing the effect of disease on the life quality of the patient. We have supposed, that (1)
the weights, applied for comparison of the severity of different diseases are applicable to
express the difference in workability of workers, living with or without the given disease; (2)
we have supposed, that these disability weights will be constant from the onset of the disease
up to the end of life.

From these data, the working-age years lived with the disease have been calculated on the basis
of equation

d=u k=n 65 — M
YLt - Z Z YLDkdt Tkmax — Tkmin
d=1 k=1 T, — B

where YLq denotes the years, lived with d disease in the working-age period, YLDyt means the
years, living with the disease in ki cohorts in t year.

Tkmax and Tkmin indicate the upper and lower levels of k cohorts (in years), Tqe indicates the
expected life years with d disease. In the operationalization of the above equation, we have
applied expert estimation for the determination of Tq.. Where such values had not been
available, we had applied the average life expectancy of the population. For simplicity, we have
supposed linear processes in disease history.

Based on considerations, outlined above, the total loss of living labor can be calculated as:
TLL,=YL,+ L,

The impact of capital loss can be quantified as

Ci=0GDP,—rM,_, + (1 - V)Oif,—l
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where C denotes the fixed capital, p the saving rate, M the medication costs, and v the rate of
depreciation (amortization). In this way, we had been able to determine both components of
the classic Cobb-Douglas production function.

The starting values of our model are summarised below:
Basic starting parameters of the model
Name of the parameter Value

current working population (head) 6136110

Depreciation 0.04

Present year GDP (2018

international USD) 2.99639E+11
Savings rate 0.27

Aggregate fixed capital (2018
international USD) 1.02151E+12

In the first phase of investigations, we have determined the future development of Hungarian
GPD, based on presuppositions, outlined in previous chapters. Results of calculations show a
continuous decrease in GDP, highlighting the importance of decreasing living labor and the
relatively low performance of fixed capital (Figure 59).
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Figure 59. Forecasted values of Hungarian GDP for next one hundred years
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If we determine the number of deaths in the working-age population, due to co-morbidities of
obesity it can be stated, (Figure 60) that the maximal death will be ca. two thousand persons.
The share of men and women will be approximately the same. From the forties of our century,
the number of deaths will be decreasing, as a consequence of the general decreasing of the

working-age population.
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Figure 60. Number of additional deaths in case of active age population due to
co-morbidities of obesity

Analysis of morbidity is a question of extremely high importance because this will decrease
the productivity of living labor, and increase the cost of medication. The pharmaceutical cost
of obesity will be exponentially rising by increasing the age of different cohorts (Figure 61).
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Figure 61. Estimated costs of medication of co-morbidities of obesity according to
different age-brackets

This is an especially important problem because in the case of the Hungarian population an
extremely rapid increase in the elder population can be expected. In the next fifty years, the
number of 90+ generation people will increase from 50 thousand to a quarter of a million, the
number of people in the 100+ age bracket will increase from one to nineteen thousand (Figure
62). From this follows, that the importance of obesity will be rapidly increasing.
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Figure 62. Expected share of 90+ generation according to UN population
forecasting tables

There are not significant differences in medication costs of male and female patients in first
half of life, but later the cost of medication in case of male population will be significantly
higher than in case of female population. At this point we have to highlight, that currently the
mortality of male population is much higher than that of female population. From this follows,
that if we will be able to decrease the gap between the two genders from point of view of
mortality, the elder-age extra costs of obesity related diseases will be considerably higher.

Analysing the burden of obesity from point of view of economic development potential it is
important to mention, that the losses in working age population due to premature death will be
relatively low. This can be explained by the low share of death of obese population compared
to the total working age population, as well as by constant decreasing of population.

At the same time the productivity losses, due to co-morbidities of obesity will gain in
importance. The highest increasing in absolute as well as relative terms can be expected in case
of medication costs. Figure 63 shows the difference between the obesity-free situation and the
baseline scenario. It is important, that the difference form point of view of value-added
production of the national economy currently is by 0.25% lower, then the obesity could be
eliminated. This gab will increase rapidly up to the sixties of our century. Later on, the rate of
increasing of this difference will be lower, but continuous. After one hundred years the
difference between the obesity-free scenario, and the scenario, calculated on base of my
system-dynamics model will be 0.8 % of the GDP in each year. If we would like to determine
the relative importance of different factors, contributing to the burden of obesity (decreasing
of living labour due to early death and obesity-related co-morbidities at the working age
population as well as medication cost) we have to calculate their relative share in this gap
(Figure 64). The main component in this gap is the additional loss due to diseases. Share of this
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component will decrease from 0.9 % to 0.6% after one century, but this will remain the most
important factor of the gap. Parallel with increasing of share of obesity as well as the aging of
population, the share of medication costs will be increasing. At this point we have to highlight,
that in preparation of the model we purposefully neglected the 90+ generation, however the
important of members of this age bracket will be continuously increasing.

% of GDP
0.9
0.8
0.7 L
| medication

0.6
0.5
0.4
0'3__ losses
0.2 due to diseases

14
0 ] premature
0.0 -4 : , : : , : , : , death

2020 2040 2060 2080 2100

Figure 63. The burden of obesity to Hungarian economy as a % of GDP
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Figure 64. Components of burden of obesity to Hungarian economy as a % of
total burden
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4.2. Obesity in Hungarian Roma population: present and future

To estimate the burden of obesity-related diseases, it is essential to determine the current
nutritional status. For this purpose, | have applied my data, which | have obtained in the
framework of my research, described in detail in Chapter 3.2. If we project the data on
nutritional status, obtained as a result of my survey to the totality of the Roma population, we
got the number of normal, overweight, and obese individuals according to gender and age.
These data are presented in Figure 65. 50.8% of men and 40,6% of women can be considered
as overweight or obese in the age bracket 18-35 years, based on BMI values. In the case of the
Roma population, every second man (56.4%) and every third woman (37.3%) can be
categorized as overweight, nearly one-third of the man and women population is obese.
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Figure 65. Nutritional status of Roma population

There is a raid decreasing number and share of overweight and obese people in the case of both
genders, as the age is increasing. The expected prevalence of overweight and obesity in 2070
will be 21.000 in the case of women and 17.000 in the case of men. The prevalence of
overweight or obesity was generally higher among women than among men in all age brackets.
In the next half, a century the prevalence of co-morbidities of obesity will be increasing from
six thousand up to 22 thousand in the case of women, in the case of men for nearly six thousand
up to 16 thousand (Figure 66).
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Figure 66. Expected prevalence of comorbidities of overweight and obesity in
Roma population in the next 50 years

We could register the co-morbidities of obesity in more than 300 cases in 2019. Two-third of
these cases are diabetes mellitus followed by ischaemic heart disease and stroke (Table 8).

Table 8. The additional disease burden, caused by obesity in the case of the
Hungarian Roma population, in 2019

Disease Men Women Total

Ischaemic heart disease 44 31 75
Stroke 14 11 25
Diabetes mellitus 101 94 195

Lung cancer 7 3 10

Bowel and rectal cancer 3 1 4

COPD 5 1 6

Breast cancer 4 4

Total 174 145 319

| have prognosticated the prevalence of obesity-related diseases to the next half-century. The
prevalence of obesity-related diseases between the first five years (2019-2023) and the last five
year period (2065-2069) considerable increasing can be observed (Table 9). In the next half a
century, the prevalence of co-morbidities of obesity will be increasing from 6 thousand up to
26 thousand in the case of women, while in the case of men from nearly 6 thousand up to 16
thousand. Based on my prognosis it can be forecasted, that the prevalence of co-morbidities of
obesity will be monotonically increasing. Within this general tendency, the prevalence of
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ischemic heart disease will be six times higher in the case of obese men and three times higher
in obese women. The prevalence of cerebrocardiac diseases will be three times, in the case of
diabetes two times higher than currently. The frequency of other co-diseases of obesity will be
at least doubled in decades to come. On the population level, the burden of diseases, caused by
obesity will decrease the life expectancy by 0.2 years in the case of men and 0.66 years in the
case of women.

Table 9. The ratio of prevalence of obesity-related diseases between the first five
years (2019-2023) and the last five-year period (2065-2069) of the forecast
period, according to gender and nutritional status

Man Woman

Normal | Overweight | Obese | Normal | Overweight | Obese
Ischemic  heart
disease 2,81 3,87 5.87 |2.89 3.84 3.12
Stroke 3.25 4.10 3.53 |3,19 3.55 4.05
Diabetes 2.16 2.28 244 | 1.71 2.62 3.24
Lung cancer 2.75 4.14 338 |[1.77 2.37 4.82
Cancer of the
oral cavity 2.83 3.07 3.70 |211 2.89 4.78
Oesophageal
cancer 2.89 3.06 3.38 | 234 3.19 5.37
Colorectal
cancer 3.13 3.36 3.89 |281 3.62 5.48
Breast cancer 1.87 2.72 4.96
COPD 2.47 2.54 292 | 221 3.10 5.44

As it has been documented in previous parts of my thesis, obesity and obesity-related diseases
are in the focus of international and Hungarian public attention (Waddeen és Bray, 2018,
Abraham et al., 2017; Fekete et al., 2019, Nadasdy et al., 2019), thus, it is not enough to
determine the cost and burden of obesity, but the possible effects of prevention and intervention
programs must be quantified as well.

Prevalence of obesity in case of a hypothetical intervention program, focusing just on one factor

Changes in prevalence of obesity, caused by a hypothetical prevention program, focusing just
on one factor of obesity — in our case, this is the prohibition of advertising of food products
high in salt, sugar, and fat — are summarized in Table 10. Analyzing the results of modeling the
effect of this intervention by different age groups, it can be seen, that the effect of intervention
at age-brackets 4-5 years and 11-12 years can be considered as moderate, because the additional
number of the population, categorized as normal from point of view of nutritional status will
increase just by two percent point both in case of boys and girls. The most important change
can be proven in the case of the 60+ population, here the share of obese women will be
decreasing by eight percent point.
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As we have seen, there are more than one hundred transition probabilities in the system. From
this follows, that the testing of the effect of each probability-change on every other state seems
to be an impossible experiment. That’s why we have chosen five different, important age-
brackets, where the changing of transition probabilities could be supposed, that these changes
influence considerably the change in years gained and economic losses minimized. These
models are presented in Table 10.

Table 10. Preliminary conditions in modeling the effects of relatively moderate
interventions at the different age bracket

Age of intervention: childhood (5 years old)
Male Female
Nutritional Post Baseline Post
status Baseline version | intervention version intervention
Normal 84 86 91 92
Overweight 9 8 7 6
Obese 6 5 2 2
Age of intervention: prepuberty (10 years old)
Male Female
Post Baseline Post
Baseline version | intervention version intervention
Normal 84 86 90 91
Overweight 10 9 8 7
Obese 6 5 2 2
Age of intervention: middle-aged (42 years old)
Male Female
Post Baseline Post
Baseline version | intervention version intervention
Normal 38 40 43 46
Overweight 44 43 38 37
Obese 18 17 19 13
Age of intervention: elderly (63 years old)
Male Female
Post Baseline Post
Baseline version | intervention version intervention
Normal 36 40 40 44
Overweight 45 42 36 34
Obese 19 18 24 16

The relatively highest efficiency can be achieved by interventions in the later stage of life. Ina
summary, it can be stated, that obesity prevention cannot be considered as short-run campaign
activity. Such programs are no more than burning of money. On the contrary: obesity-related
prevention and intervention should be a long-range process. Another important lesson of
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simulations is that in the case of the female population, the number of death, caused by COPD
can be decreased relatively moderately, but the difference is not higher than some per mille.

The results of the analysis, based on a simple intervention have prevented, that this does not
capable to achieve a measurable improvement in the health condition of the target population.
The prevalence of obesity and obesity-related diseases had remained practically the same.
Taking into consideration the biases of taking the sample, obtaining relevant information one
can state, that the forecasted results of moderate, ‘conservative’ interventions remain within
the error of measurement and estimation. Some effects of prevention programs in the case of
children cannot be proven in the case of the male population. The same is true for the efficiency
of prevention programs in youth and childhood.

Results of modeling of effects of a complex prevention program, aiming at a radical change of
nutritional behavior

We have analyzed the effects of complex interventions. In this case, we have calculated the
supposed effects of concentrated efforts, integrating all the material and intellectual resources
for decreasing the transitional probability of overweight status into obese nutritional status in
the next age bracket. Prevention programs, focusing on first childhood or prepuberty age can
decrease the prevalence of obesity by 1500-2000 persons in the second half of the forecasting
period. As a result of the intervention, the number of overweight persons will decrease by
0.12% in the case of boys and 0.04% in girls by 2070. In the case of middle-aged citizens, the
prevalence of overweight will be decreasing by 0.31% in the case of males and by 0.22% in
the case of the female population. The most efficient period of intervention is the elder age. At
this age, the number of overweight people will decrease by 0.37% in the case of men and 0.42%
in the case of women. Considering the number of obese persons, it can be stated, that the
prevention programs, focusing on middle age and elder generations are more efficient than the
preventions and interventions in early childhood or prepuberty. Prevention programs, focusing
on the middle-aged population offer moderate results: the prevalence of obesity will decrease
by 0.42% in the case of men and 0.35% in the case of women. Intervention programs in the
early childhood age offer low results: the rate of decreasing in the case of boys will be 0.10%,
at girls 0.13% (Table 11).

Table 11. Effect of complex intervention programs in different age groups in 2070

Nutritional status Intervention in different age groups

Childhood (5 years old)

Men (%) \Women (%)
Normal +0.15 +0.12
Overweight +0.12 +0.04
Obese -0.10 -0.13

Prepuberty (11 years old)

Men (%) Women (%)
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Normal +0.32 +0.73

Overweight +0.07 +0.05

Obese -0.31 -0.37

Middle-aged (42 years old)

Men (%) \Women (%)

Normal +0.41 +0.543

Overweight -0.31 -0.22

Obese -0.42 -0.35

Elderly (63 years old)

Men (%) \Women (%)

Normal +0.661 +0.503

Overweight -0.37 -0.42

Obese -0.42 -0.27

There are considerable differences from point of view of decreasing the number of population
in overweight and obese nutritional status (Figure 67 and 68). The intervention programs in the
first childhood and puberty period offer a decrease by one thousand and five hundred-two
thousand in the second half of the period under investigation. If the prevention/intervention
program focuses on the population in the middle age or the elderly, the number in this
nutritional status will increase.
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Figure 67. Development of overweight nutritional status in different age groups,
compared to the baseline model
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Figure 68. Development of obese nutritional status in different age groups,
compared to the baseline model

The prevalence of obesity and the comorbidities of obesity will increase considerably in the
Roma population, parallel with the augmentation of the frequency of obesity. Our results have
proven, that obesity is and will be an extremely important problem for the Roma population
because the multiply disadvantaged groups are especially prone to this epidemiologic
phenomenon. This is true for the Hungarian Roma population, even if the Hungarian population
can be considered as rather obese in comparison with other member states of the European
Union. This statement is supported by our result, which highlighted, that the prevalence of
obesity in the Roma population is by 3-7% higher, than in the case of the general population.
This fact underlines, that the rate of obesity in the Roma population is a considerable burden
for the social security system, the importance of which will be rapidly increasing in the next
decades. Obesity causes ca. 80% of prevalence of type-2 diabetes mellitus, 55% of hypertonia,
and 35% of ischaemic heart disease (Weiss, Japie, Balahura, Bartos, & Badila, 2018). Llanaj
et al (2020) conducted the first quantified dietary data collection and completed comprehensive
anthropometric measurements among the Hungarian Roma (HR) population. According to
their result, the Roma population has a higher average body mass index (BMI, 27.7 kg/m?),
compared to Hungarian general adults. These data are supported by our results. However it is
hard to compare our results with similar studies in Hungary or abroad because of the
heterogeneity in methodological approaches in studies, but it is obvious, that the obesity
problem in the case of the Roma population will mean a long-range challenge for Hungarian
social security and health care system.

Not even when the most efficient proceedings of the scientific literature are applied do
prevention-intervention programs of moderate intensity offer a perceptible result about the
incidence and prevalence of diseases linked to obesity. In the case of application of these
programs not more than a ten-person order of magnitude, a decrease can be achieved. This is
not enough to prove statistical detectability on the level of the population. Whereas, complex
intervention programs, based on a comprehensive transformation of lifestyle and food
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consumption patterns can present perceptible outcomes primarily among the middle-aged and
the elderly. The survey results in direct attention to the fact that reducing the burden of obesity
in the Roma population caused by obesity is only to be achieved as a complex, all-councils act
that requires resources much greater than what is available now.

4.3. Uphill fight: the reform of Hungarian school catering system

The individual comprehensive interviews offered a favorable opportunity for understanding
the views of different expert actors and their key goals. It was very interesting to see the
convergence in the opinions of the respondents concerning the estimation of the goal structures
of different actors.

Governments

All respondents agreed that the role of government was essential in the SCS and that neither
the e it is much less spectacular (i.e. it offers much less possibility to increase the number of
votes) than the delivery of a new sports complex or Christmas gift for older voters. This
phenomenon can serve as an explanation of the fact that up to 2010 no significant efforts were
made to change the rather negative trends of obesity among children and adolescents.

At the same time, the efforts of the government to change the traditional SCS in Hungary were
weakened by the differences of approaches of various ministries and public administration
institutions. The attention of governmental organs was divided among different goals and
dispersed projects aiming at changing the SCS in Hungary. A possible explanation for this is
the scattered structure of the Hungarian public administration and governmental system: the
SCS —as a catering service — is supervised by the state secretariat of Health Care at the Ministry
of Human Capacities, while as a service operated in schools it is subordinated to the state
secretariat of Public Education of the same ministry, while as a part of the food chain it is
controlled by the Ministry of Agriculture. Under these conditions, a wide range of actions was
taken by different actors and lobbies. In the opinion of our interview partners, the SCS is
regarded as an important market for local products by the Hungarian Ministry of Agriculture.
It’s not a coincidence that the ministry intensively supported the Canteen-Pattern (in
Hungarian: Minta Menza®) project, which aims to sell local products in the SCS, often
involving specific ingredients (e.g. game-meat, local-grown mushrooms, quail eggs). The
project mainly focused on increasing the diversity of dishes and marketing (Varga et al, 2018).
Children were considered in this framework as consumers, and not as real partners in
development. Another state-supported program was the Canteen Reform (in Hungarian:
Mensareform®) project developed by some Hungarian celebrity chefs. The goal of this project
was the diversification of dish portfolios in the SCS, streamlining the traditional dishes by the
introduction of such dish names as ‘bang-bang crazy chicken’ as well upgrading the knowledge
of local chefs by a sophisticated qualification system. Both of these programs lost their impetus
in the absence of government support.

The question arises of what the reason was for launching different programs in parallel. In the
opinion of our interview partners, the reason is not just the activity of different lobbies and
governmental organs: each public servant tries to highlight his/her importance with the
management of one or more programs. For that reason, numerous small-scale projects were
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initiated, often without any real chance of accomplishment (e.g. ‘Start with breakfast!’, or
‘Happy week’ to increase tap water consumption).

Under these conditions, the initiative of the Healthcare secretariat was not able to mobilize the
agricultural lobby, nor the catering system providers.

Local authorities

Local authorities have played an important role in the development of the SCS because the
operative running of schools is their responsibility. All of the respondents agreed that (1) the
decisions, taken by local authorities concerning the SCS are considerably influenced by policy,
namely by the central government and local lobbies, (2) local authorities have a relatively high
level of influence on business enterprises because they can allocate additional financial
resources to increase the per-capita financial subsidy for school catering by agreements with
SCS firms, (3) the SCM plays an important role in the welfare system as under these conditions
the relative availability of food and school services can be considered a political question par
excellence.

The catering service providers

There is an increasing number of municipalities that buy the catering service for schools from
specific enterprises, which run the kitchen at schools or run the finishing kitchens, where they
heat and serve the meals prepared in the central kitchens of the enterprises. The catering service
provision has been considered a flourishing business. One anonymous source with a
considerable level of experience in the private detective sphere has informed us, in the
framework of another research, the different catering sector providers are his regular business
partners because his firm is asked to uncover hidden microphones and voice transmitters in the
offices and cars of the decision-makers of these enterprises. The purpose of spying activity has
been to get information on the price offer of the entrepreneur before a public procuration bid.

Catering service managers

The catering service managers are the bosses of kitchens or finishing kitchens. In general, their
work consists of the procuration of raw materials, food preparation, and management of the
serving process. All respondents agreed that local managers are extremely important in the
SCS but their scope of the decision is rather limited due to budget limits and the difficult
systems of regulations. A surprising phenomenon has occurred, namely the Burn-out of the
catering managers.

A catering manager said: ‘I am sick and tired of from early morning to late night each day the
sniveling spoiled children. They encourage each other to refuse to eat our food, and they
complain about the bad meals we prepare.’

The catering managers are frontline soldiers of the system; however, they felt abandoned. They
complained in the following way: ‘From these limited material resources (i.e. a lack of money)
we are not able to buy the raw materials for the kind of food which could satisfy the
requirements of Decree... I do not know enough recipes to prepare a diverse menu to satisfy
the requirements — we did not receive any help to do this.’

The parents
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Our interviews highlighted that in numerous cases parents do not have enough time to cook,
and often even go to fast-food restaurants. This phenomenon decreases families’ influence on
the healthy nutrition of children and adolescents. All of the respondents agreed that due to the
considerable differences within the socio-economic structure in Hungary, it is hard to speak
about parents as a homogenous group, because (1) there are parents who simply do not have
energy/time to care about the food consumption of their children. There are those (2) who
worry about the low guality/quantity of food served to their children in school canteens, which
is why they pack them sandwiches or give them money to buy additional food, while (3) in the
case of poor families the school canteen plays an important role in relieving families (and their
budgets) from the burden of daily food provision. One school canteen manager said: “The most
important days for us are Mondays and Fridays: on Monday we have to prepare energy-rich
food because the children want nutrient-rich food after the unsatisfactory food consumption on
the weekend, and on Friday we have to “fill-up the children with copious food”’.

The children

Our interviews highlighted that the current world of the SCS is quite distant from the demands
of children. There is old, adolescent-sized furniture and sometimes rude and un-motivated
kitchen staff (mainly older, often burned-out female employees), who acquired their
experiences in years of relative food shortage and are not able to communicate appropriately
with children. Catering reform will only be successful if pupils like and choose to eat these
meals, but this aspect has been neglected in Hungary. The majority of specialists agreed that
time has passed the old-style catering infrastructure by, and it has not been renovated for
decades. This contrasts noticeably with the vivid colors and modern interiors of the majority
of fast-food restaurants which target the younger generation. Under these conditions, there is
just a relatively low chance of attracting young consumers, who often consider traditional food
as old-style. We have not included children in our evaluation/interview, because we have been
focussing on the socio-economic arena of SCS, and the primary aim of our investigation has
not been the determination of optimal (qualitative and quantitative) parameters of school meals.

Teachers

Our interview partners agreed that, theoretically, teachers play a very important role in the
formation of the eating behaviors and eating habits of children. The teachers eat mainly the
same food as the children if they are eating in the same canteen.

Under these conditions, there is an increasing tendency towards overburdened, burnt-out
teachers. As one teacher formulated it: ‘I have a lot of problems in school and in my private
life, I am simply too tired to deal with such problems as the nutrition of the children’. As
another teacher formulated it: ‘I am fed up with the fact that society tries to push all its problems
onto the schools and teachers. | do not feel it to be my responsibility to care about what children
eat under such conditions when | have to teach them the most elementary rules of social
behavior, just because their parents are playing with their smartphones or lingering on social
websites.’

Analysis of actors’ positions and strategies using the MACTOR method

By using the results of extensive interviews we determined the set of key actors, and the set of
strategic goals, which were determined for one or more actors.
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The matrix of the direct influences of actors is shown in Table 12. The goals in the table have
been derived from preliminary interviews. This is a rectangular matrix. The main diagonal of
the matrix (the influence of a given actor on itself) is by definition zero. The actor considered
as the influencer is placed in the row, and the influenced party is situated in the column. The
values in the cells of the matrix are the simple averages of responses obtained as a result of the
discussion, rounded to the nearest integer values. To be on the safe side we have calculated the
averages by a group of actors (e.g. teachers, parents, catering managers, etc.) but we have not
been able to prove significant differences between the two methods. The in-depth analysis of
standard deviations according to interviewees could go beyond the limits of the current
research.

Table 12. The matrix of direct influences on actors measured on a 0-4 scale (0 —
no direct influence, 4 — very strong influence)
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Government
(GOV) 0 3 1 0 1 4 2
Local
authorities 1 0 1 0 1 4 0
(MUNICIP)
Parents 1 3 0 3 0 0 2
Children 0 0 2 0 0 0 1
Catering
service
managers 0 0 0 2 0 0 1
(MANAGER
S)
Catering
SErvice 1 0 0 3 0 0
providers
(BUSINESS)
Teachers 1 2 2 3 1 1 0

Some remarks about the results of the matrix of direct influences based on in-depth
interviews are indicated as follows:

e The matrix highlights the considerable influence of the government on the behavior of
catering service providers and the SCS in general because the government has a
considerable influence on the monetary resources for school catering.
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e Local authorities can exercise an important influence on catering service providers
because they can select the SCS provider for different schools in the framework of the
public procurement procedure.

e Inthe opinion of interview partners, a positive tendency has occurred over the last years
— the increasing influence of parents’ organizations on the life of schools. At the same
time, due to the lack of democratic roots and traditions, it is quite difficult to achieve a
situation in which parents’ influence is based on an absolute majority of the parents and
not just on a small group with active and noisy members.

The interest relation of the different actors is summarized in Table 13. This is not a
rectangular matrix. The actors are placed in rows and the different goals are located in
columns. The values in the cells of the matrix are the simple averages of responses obtained
as a result of the discussion. The actors’ interest relations were measured on a -4...+4 scale.

Table 13. Interpretation: -4 the objective is against the vital interest/jeopardizes
the existence of the actor, +4 the objective is a vital interest of the actor
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GOV 1 3 4 4 3 3 0
MUNIICIP 2 1 4 4 3 4 0
PARENT 4 3 4 0 2 3 0
CHILD 4 1 4 0 2 0 0
CATERING 3 0 0 0 2 4 4
BUSINESS 3 0 0 0 2 2 4
TEACHERS 3 1 3 0 3 1 0

The health of children is a generally accepted goal for all participants, but this goal is relatively
more distant in time, which means it is difficult to translate into operative actions. Local
authorities are in direct connection with the population so the taste of food is especially
important for them. The children’s acceptance of food is important for the parents, too, because
in this way they can reduce their household expenditure on feeding their children. A well-fed
child can be managed easily so the taste and acceptance of food are important for teachers, as
well. It should be highlighted that the goal of minimization of expenditure on health promotion
is quite an important question for the majority of actors.

We have found that school feeding was important for parents. It can be assessed as a positive
point, that — at least on the verbal level — the healthiness of school feeding was evaluated as a
question of great importance. This can be considered as a favorable tendency. The bargaining
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position of different actors has been depicted on a two-dimensional coordinate system. On one
ordinate of the system, we have indicated the level of influence of the given actor. This value
has been calculated based on Table 12 by the summation and normalization of direct influences
for each given actor in relation to another actor. The dependence of actors has been calculated
similarly.

Analyzing the map of influences and dependences between actors (Figure 69) it is obvious that
the government has a relatively favorable bargaining position because it has a relatively high
level of influence and a low level of dependence. The direct socio-economic environment of
children’s food consumption is the following: the triangle of teachers, local authorities and
parents have roughly the same position, namely a relatively high level of influence and a low
level of dependence. The owners of the SCS firms have approximately the same level of
dependence as the former three actors, with a much lower influence. The two key actors of the
SCS system, the children and the catering service managers, have an extremely low level of
influence, which — especially in the case of the children — is accompanied by high dependence.
In other words, the two critical actors of the systems, namely the actual service providers and
the children have the least possibility to influence the operation of the system.

GOVERNMENT
MUNICIPALITIES
PARENTS o
o BUSINESS
TEACHERS
S
@]
2
E CATERING
) O
CHILDREN

DEPENDENCE o

Figure 69. The influence-dependence relations of actors

The analysis of the influence dependence matrix offers information on estimated power
relationships between actors and also on the way of thinking of respondents. It can be
considered as a rather negative tendency that interviewees evaluated the catering system as a
set of different, relatively separated actors instead of a coherent system with numerous
relations. This fact is expressed in a high number of zeroes indicating no influence.
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The indicator ‘mobilizing force’ of different goals has been calculated based on the acceptance
of differing goals weighted by bargaining power (influence) on actors. Analyzing the
mobilizing force of the different interests, good taste and children’s health have the highest
value (Table 14). Notwithstanding, it is important to stress that the mobilizing force of the cost
minimization of health expenditure promotion and simplicity is much higher than the
healthiness of food criteria.

Table 14. The mobilizing force of different goals

Goal Mobilizing force
good taste of the meal 12.8
healthy food 17.1
healthy children 17.8
vote maximization 8.6
the feeling of being sated 10.2
minimization of expenditure on health 17.4
promotion
the simplicity of food preparation 2.4

The results of this survey highlight that government support has been rather weak so far
because the majority of parents accept the importance of healthy eating, but they avoid conflicts
with their children. The overburdened teachers have done little to change the eating habits of
the students. The caterers and the catering service managers support the best solution for
themselves. At the same time, the direct influence of catering managers is relatively low;
however, their behavior and attitude are of great interest in any reform. It is a contradiction that
they have not been prepared to make use of these reforms. Neither the government nor the local
municipalities have been determined enough to mobilize additional financial and intellectual
sources to change the situation and consequently follow the policy. In general, it can be stated
that the MACTOR method has been an efficient tool to uncover the direct and indirect force
relations and motivations of different actors.

Our results are consistent with conclusions drawn by other actors. For example, in the opinion
of Gaal, Szigeti, Csere, Gaskins, & Panteli (2011), the central government of Hungary has
almost exclusive power to formulate and realize strategic decisions and shape the regulatory
framework of the health care system, as well as make public-health-related interventions. The
majority of schools (except for schools owned by foundations and churches) are in state
ownership.

Due to a wide agreement on the long-term instability of the Hungarian healthcare system
(Docteur & Oxley, 2003; Boncz, Nagy, Sebestyén, & Korosi, 2014), preventive measures
should be given priority.

It is a contradiction that while all Hungarian governmental programs have highlighted the
importance of prevention in the healthcare system, obesity among the young population groups
has been increasing in the last few decades (T6th, Molnar, & Suskovics, 2014). It should be
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highlighted that neither schools, teachers, nor parents can be considered homogenous groups
(van Zanten, 2009). There are significant differences in parents’ attitudes and behavior in
relation to the school catering system. The results of van Zanten (2003) and Raveaud and van
Zanten (2007) highlight that upper- or middle-class parents have a much higher level of
aspiration to participate in the decision-making process in the framework of the school than
working-class parents, who are more ‘loyal’ to local schools. The importance of school feeding
for parents was a surprising result. It can be regarded as positive that the healthiness of school
feeding has been evaluated as a question of great interest. This can be considered a favorable
tendency.
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4.4. New scientific results

1. I have proven, that — based on system dynamics modeling — it is possible to construct a more
transparent, traceable, simpler, more robust, and reliable risk analysis system than the current
methods, based on Markov chains and micro simulations. Hence the hypothesis H1 is accepted.

2. | have been the first to quantify the long-range burned of obesity in Hungary, based on a
complex system dynamic and econometric model. My results have proven, that the burden of
obesity will be increasing rather rapidly in the next decades. Parallel with the aging of society,
obesity in elder age will be an increasing problem. Obesity, as a socio-economic problem
decreases the economic development by 0.2 % currently, and this will increase to 0.7 % at the
beginning of next century. Hence the hypothesis H2 is accepted.

3. | have carried out an in-depth analysis to uncover the current and future situation in the case
of the Roma minority in Hungary. Combining the methods of modern demographic
prognostics, my anthropometric measures, and health impact assessment modeling methods |
have proven, that the Roma population, as multiple disadvantageous groups, belonging to the
most vulnerable ethnic minority in Europe is extremely prone to obesity problem as well as co-
morbidity of obesity. Currently, nearly 20% of the Roma population can be characterized as
obese. The co-morbidities of obesity will be increasing from 6 thousand to 26 thousand, in the
case of a man from 6 to 17 thousand. These diseases will decrease the life expectancy of men
by 0.2 years, by women by 0.66 years. My calculations highlight, that the short-range
interventions, focussing just one factor of obesity won’t be able to decrease the obesity problem
in a significant way. On the contrary, the targeted projects, focussing on different factors of
obesity, and concentration the middle-aged and elder generations will be able to significantly
decrease the burden of obesity. A complex obesity prevention program can offer a 0.42 %
reduction of obesity in the case of men and a 0.35% decrease in the case of women. Hence the
hypothesis H3 is accepted.

4. | have carried over an in-depth analysis of attempts, aiming at the improvement of the public
catering system. My results have proven the importance of a complex, holistic approach, and
application of system theory. Analyzing the bargaining position of different actors my results
highlight the importance of children, because they play a central role, and are capable to
influence their parents and the pedagogic staff. From this follows, that there is a need to
mobilize considerable resources to better understand the food consumption behavior of
children. The school should better integrate the parents as well as their organizations into the
school food policy and catering system. This could contribute to the better acceptance of reform
steps with the vision of education of new generations of consumers. Hence the hypothesis H4
is accepted.
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5. CONCLUSION AND RECOMMENDATIONS

5.1. Obesity in Hungarian adults

Based on system dynamic analysis it can prove, that the importance of obesity will be
increasing. This is valid for the different age brackets as well as for the population in general.
The culmination of this process will be in the middle of our century's absolute numbers. As |
have proven, the average age of the population will be rapidly increasing and the total
population will decrease considerably. By on econometric models, it can be proven, that
obesity will cause considerable economic losses, due to decreasing working-age population as
a consequence of premature death and losses by co-morbidities of overweight and obesity. On
another hand, the medication of the obese population will demand further material resources,
which could be used for increasing the material base of augmented reproduction. As | had
proven, the gap between obesity—free development trajectory and the current development path
(baseline scenario) will be continuously increasing. Currently, this difference is ca. 0.2%, but
this value will increase up to 0.6% at the beginning of the middle of the century. This will be
circa 10% of the current share of health-related costs within the Hungarian GDP.
Demonstrating the effect of obesity burden by another example: the GDP in Hungary according
to the official data of World Bank in 2019 has been 160.97 milliard USD. This means a 1.975
% increasing, compared to the value of the year 2018. Without the burden of obesity and
additional, 1.995% increasing could have been achieved. This 0.2% increase means 0.31579
milliard USD increasing. This difference equals 94.7281 milliards HUF. This value is one and
a half times more than the total sum of state support to sport; and reconstruction and
development of sport-related facilities of the Hungarian state budget for 2019. Expressing in
another way: This could cover nearly two times the total budget of the Hungarian Academy of
Sciences (at that time this system included the research institutes of the Academy, too.). It is
rather hard to overestimate the importance of obesity, as a considerable hindrance factor of
economic development.

As a summary of this analysis, it can be stated, that obesity should be considered as a factor of
the considerable importance of the performance of the national economy. The effect of
decreasing health treatment costs is much more important than the change in the workforce. At
the same time, it should be taken into consideration, that the analysis has been focusing just on
the working-age population. This is a rather over-simplification, because (1) the upper age-
limit of working age will be increasing in next decades, due to imbalances between different
generations, (2) the elder generations play an active role in running of households and creating
such an environment, which supports the active age population in the achievement of
considerable work performance. That’s why the elimination of elder generations from point of
GDP generation can be considered a rather dangerous phenomenon.

It is an important question; how realistic our prediction is. Practically: is there a reality of a
relatively stable, positive economic development for Hungary? Is the hypothesis on continuous
economic development well-founded or not? To respond to this question | have collected the
economic prognoses of some research centers and think thanks concerning Hungary and Euro
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zone, first of all, Germany and Poland, which are key partners and indicators of development
from point of view of Hungary. There seem to be good possibilities of development, that’s why
the macro-economic environment cannot be considered as a hindrance factor. | have limited
my work to the pre-Covid-19 period. This pandemic causes a considerable drop in economic
performance, that’s why factors, contributing the economic development will gain importance
in a short-and medium-term perspective.

In a summary, it can be concluded, that the importance of obesity-related prevention and
intervention programs will be gaining in importance. Methods, intensity, and focal groups of
these prevention and intervention programs should be determined on careful analysis of
international and Hungarian experiences and in-depth mathematical optimization. These
calculations are beyond the scope of the current research but it is obvious, that obesity will be
an important hindrance factor of economic development. In light of these results the question
of debates on obesity prevention and intervention should not be the ‘if’, but the ‘who’ and
‘when’.

5.2. Obesity in the Hungarian Roma population

There will be an increasing burden both on the micro- and macro-level among the Roma
population due to obesity. Based on BMI, 56.4% of Roma men and 37.2% of Roma women
are overweight, and nearly 20% of Roma men and women are obese. In the next half, a century
the prevalence of co-morbidities of obesity will be increasing from 6 thousand up to 22
thousand in the case of women, in case of men for nearly 6 thousand up to 16 thousand. From
this follows, the obesity prevention and intervention programs, based on in-depth analysis of
the actual, complex situation will gain in importance. Working out and running such programs
demand an extremely high level of commitment and persistence from decision-makers. The
allocation of material resources to such type of program will generate considerable political
discussions. We have to take into consideration, that this is an extremely sensitive question,
that’s why the political will be is essential. All of these factors highlight the importance of
scientifically well-founded preparation, and the complex optimization of ways and means,
because these projects offer results only in the long run, that’s why the targeting and the
continuous controlling of efficiency are necessary preconditions of success.

Effect of obesity intervention and prevention program

My results, presented in the above paragraphs have proven, that obesity prevention programs,
focusing on just one aspect of obesity won’t be able to offer long-range success, which could
be quantified on the macroeconomic level. As | have demonstrated, if we focus just on one
factor (e.g. restricting TV, radio and newspaper advertise of foods high in sugar, salt-, or fat)
there is no possibility to achieve significant results, which could be considered as an important
disburden of the social security system. However, this approach is widely analyzed in
international literature and considered as a ‘best practice’ we can’t accept it as an efficient way
of decreasing the rate of obesity in general and in the case of the Hungarian Roma population
in particular. The results of my calculations, which are presented in Table 10 and Table 11 are
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similar to the results, demonstrated in the literature. These sources are not able to demonstrate
better results. In the optimal case, the prevalence of obesity can be decreased by two percent
point, in the nutritional status of a given cohort. This fact highlights the problems of the
application of this intervention approach. Relatively the most favorable results could be
achieved in the case of middle-aged and elder populations, but even at these cohorts the
differences hardly achieve the level of statistical detectability. These results are in line with the
results of Lhachimi et al (2013). Decreasing obesity could be an important step in decreasing
the considerable differences in health status among different segments of Hungarian society
(Schwarte et al, 2014) because the odds of obesity is six times higher in case of people in lower
socio-economic status than in case of the upper classes of the society. Results of Sandor et al
(2017) highlight, that the socio-economic as the ethnic status (Roma vs. non-Roma) are
important predictors of frequency of use of prevention services. These results induce the
question: which level of investment can be considered as the minimum necessary level to
achieve measurable results? The answer to this question is especially difficult because even the
cutting-edge international literature shows a high level of divergence. That’s why we have to
determine, that the improvement of the nutritional status of the Roma population is a highly
complex question, which could not be solved just by focusing on one or another aspect of the
problem. From this follows, that the prevention programs must be built on a complex, system-
based approach.

In the opinion of Economos (2001) there are nine necessary preconditions to be satisfied, to
achieve changes in health behavior:

1. recognition of the crisis situation

2. scientific evidence and data for crisis-handling

3. awareness of economic consequences of the crisis and the positive aspects of crisis
handling

4. charismatic leaders

5. coalition of stakeholders

6. support of government

7. support from the side of media

8. changing of the socio-economic environment

9. comprehensive strategic plan, taking into consideration all of the above factors.

The complex action plan, aiming at a radical improvement of the nutritional status of the Roma
population, should consist of elements as follows:

1. Obtaining a holistic and at the same time detailed picture of food consumption patterns
and nutrition of the Roma population, including the motivational factors behind the actual
health behavior. Currently, we do not have such pieces of information, however, in lack of
these, there seems to be no possibility to formulate an adequate strategy. For methodically well-
founded data collection, processing, and evaluation we need to apply an integrated approach,
widely applying the latest results of cultural as well as medical anthropology, sociology, and
postmodern research methodologies.
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2. Identification of the potential stakeholders. It is very important to understand, that the
health of the Roma population is a highly complex issue, that’s why it is extremely important
to forge a coalition of all potential partners, from schools to churches, to sports clubs,
municipalities as well as Roma and non-Roma civil organizations.

3. Reformation of lifestyle (first of all: modification of financial behavior), health literacy, and
health-related behavior necessitates targeted education programs under continuous quality
control, monitoring, and development.

4. The firm political will of the Hungarian political elite, overarching different governments,
and election cycles.

5.3. The reform of the Hungarian school catering system

The results of investigations have demonstrated clearly that children are key players in the
Hungarian SCS but have little influence on the system. In Hungary, there does not exist any
mechanism to survey the opinion and test the preference system of children. The most reliable
indicators are the cleaners, who can furnish some information on the quantity of food and the
amount leftover. There are neither experiences nor resources or mechanisms to uncover the
drivers behind children’s behavior (DeCosta, Mgller, Frast, & Olsen, 2017). The average
uptake level is low, varying from 40% to 95%; the highest take-up rate in Europe is in Finland
(over 90%), probably because school lunch plays a central role in education (Harper, Wood, &
Mitchell, 2008).

Based on our analyses, the failure of the new regulation of the SCS was predictable because
children have not accepted dishes with low salt content and milk with low-fat content. The
uptake level of the reform was extremely low as children were not involved in the new and
rapidly introduced changes. The reluctance of children induced a chain reaction: neither the
parents nor the teachers were motivated, nor did they have any background knowledge to argue
for the positive aspects of the reform. The catering service providers and the local managers
experienced a high level of food waste. These negative views were reinforced by the media,
which over-emphasized the negative aspects of the new regulations. Under these conditions, it
was relatively easy to forge a coalition between parents, catering service providers and
managers, teachers, and local authorities to choose the easier option: i.e., to force the
government to substantially modify the original legislation. The fate of this regulation, based
on sound professional arguments, lends itself to an analysis of the failures leading to the
collapse of the regulation. The most important failures can be summarized as follows:

1. There was no general, well-designed study and testing of the effects of the regulation in the
framework of a pilot study.

2. There was no multilateral communication between the government and the stakeholders,
mainly with catering service providers and catering managers.

3. The teachers did not have the necessary background to discuss the issue with children due
to their total illiteracy in the field of nutrition.

4. Children do not have to learn practically any nutrition or food skills during their studies in
primary and secondary school, so they could not understand the reason for the changes.
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5. The energy and resources of different governmental organs were scattered among different,
partially competing, goals.

The school lunch provides an excellent opportunity to learn healthy eating habits, promote
nutrient-rich foods, involve children in foodservice planning, and improve the nutritional intake
of school children. There is an urgent need to improve the situation, taking into account the
WHO tool for the development of school nutrition programs in the European Region (WHO,
2006). The policy paper emphasizes that healthy food and nutrition should be given a high
priority on every school agenda and school meals are an indispensable part of a whole-school
approach to health promotion.

As a conclusion of this study, it can be determined that the position and the system of interests
of different actors must be taken into consideration before setting up SCS-related regulations.
Children play a central role because they will be able to indirectly influence parents and
teachers. From this, it follows that considerable resources should be mobilized to understand
the driving forces of children’s behavior and their taste. On the other hand, from a retrospective
perspective, it is obvious that the government wanted to improve the SCS by force’, following
top-down logic, with minimal mobilization of material and human resources on education and
widening the possibilities of raw material procuration.

Cooperation among all the different stakeholders is crucial when working out a school food
and nutrition policy. Moreover, one can even state that cooperation between different players,
including coopetition, is a fundamental issue in today’s world.

Representatives of teachers, parents, pupils, caterers and representatives from a school’s
governing body should develop an action plan and introduce a comprehensive education
program. The study of the policy itself can be an educational tool. Teaching about food and
nutrition policies in schools would make students active participants throughout the policy
process (McKenna, 2016). The SCS should be better integrated into the general education
program. For example, the participation of children in food preparation and servicing could
promote family-life education and a more harmonious division of work between the genders,
too. To establish a successful and effective strategy, continuous dialogue is needed between
parents, health promotion experts, teachers, and their organizations. It should be emphasized
that there is no universal solution: the specific needs of children should be taken into
consideration because a good school meal is an investment in the future.
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6. SUMMARY

Introduction

The prevalence of obesity and its co-morbidities is increasing monotonically all over the world.
Obesity, and its adverse consequences, like morbidity, mortality, and obesity-related diseases,
cause a considerable burden to society in general and the social security system, in particular,
e.g. in form of enhancing costs of the health care system. Results of the National Nutrition
Status Survey in 2014 have proven, that nearly two-thirds of the Hungarian population is
overweight or obese. 28.2% of the male and 31.5% of the female population is suffering from
obesity. The social costs of obesity and overweight are well characterized by calculations of
Iski and Rurik (2014) who have proven, that 11.6% of the National Health Insurance Found
(207 billion HUF) had been spent on medical treatment of obesity-related diseases. This was
0.73% of the Hungarian GDP. Obesity is a general problem in Hungary, which has deep
consequences in the case of minorities, especially in the Hungarian Roma population, too.

It is well known, that in the case of socio-economic groups in multiple adverse social statuses
the prevalence of obesity and its co-morbidities is extremely high. The health condition of
Roma minority members all over Europe is less favorable than the health of members of the
majority part of the national states. However considerable efforts and resources had been
allocated in development and research of efficiency of interventions, aiming at prevention and
decreasing of obesity, there are relatively few pieces of evidence-based information of
efficiency of prevention and intervention programs.

An important, vulnerable group in society is the children. Overweight and obesity in the case
of children in first childhood (kindergarten) age and school-age is a global problem too, being
in the focus of public attention and international research. The prevalence of overweight is 13.4
% and obesity is 6.6% in the case of children and young people in the age bracket 3-18 years
(Jakab et al, 2018). It is evident, that there is a positive correlation between childhood obesity
and adulthood, obesity-related morbidity and mortality. School feeding systems have a key role
in the formation of nutritional behavior and habits. An important goal of high-level regulation
(37/2014. (IV. 30.) MHC) of catering systems in children-related institutions (kindergartens,
schools) has been the modification of the activity of these nutritional systems, aiming at the
enhancement of quality and nutritional value of foods, served to the children, laying down the
foundations of the healthy nutritional behavior in adulthood. The difficulty of modification of
these systems is well demonstrated by the fact, that as a consequence of the considerable social
pressure the Ministry had had to modify this regulation considerably.

Goals
My thesis is based on the realization of three research goals:

1. Determination of current and prognostic burden of obesity in case of Hungarian adult
population, quantification of macro-economic consequences of obesity and their
prognosis for the next one hundred years (three-generation period).

2. Determination of prevalence of obesity, current and prognostic burden of disease in
case of Hungarian Roma population. Guided by this goal, preparation of a forecast for
the prevalence of obesity and its burden in case of Roma population, and estimation of

116



efficiency of intervention programs, different in intensity, preparation of quantitative
models to a comparative analysis of different type intervention programs, based on
changes in nutritional status and prevalence of co-morbidities of obesity.

An in-depth analysis of an actual government-level project aiming at the prevention of
childhood obesity: the investigation of socio-economic causes, leading to introduction
and modification of 37/2014. (1V. 30.) Ministerial Decree on the nutritional standards
of public catering.

Methodology

1.

Estimation of socio-economic burden of obesity-related diseases and their prognosis
has been based on demographic and health statistical data, applying an own-developed
system dynamics model. These data had been applied to the quantification and
forecasting, by combined application of health statistical and econometric models.
The burden of obesity has been determined and forecasted by the application of the
Dynamic Modelling for Health Impact Assessment (DYNAMO-HIA) software. The
main goal of this simulation software, built on the Markov-chain approach is the
determination and forecasting of the effect of some well-defined risk factors (e.g.
obesity) on health condition, morbidity and according to different age-cohorts and
gender. This software can be widely applied for the analysis of different interventions,
aiming at the improvement of the health condition of a given population.

The causes and consequences of modification of school-nutrition regulation have been
analyzed by strategic position analysis, based on institutional analysis as well as game
theory. This part of the analysis has been based on 72 interviews with different
stakeholders (33 experts, 26 parents, 13 teachers). | have applied the MACTOR
algorithm of identification and analysis of different actors, their mutual influence
relations, as well as the convergence and divergence between their strategic goals.

Results

1.

| have proven, that the most important changes in nutritional status in the case of women
are in the age categories 46-50 years and 71-75 years. In the 71-75 age cohort, the
number of overweight women will be 120 thousand and the number of obese will be
100 thousand. In the second part of the forecasting period, more than two-thirds of
women will be in the overweight and obese category. | have proven, that currently the
number of years, lost due to obesity is nearly 80 thousand years, and in the middle of
thirties of our century will be more than 90 thousand. The highest level of life years
loss will be in middle age and the elderly in the case of women.

In the male population, the most important changes in nutritional status will be in 31-
35-year cohorts, and 71-75 years cohorts. At 31-35 years cohorts, the number of obese
citizens will be 45-50 thousand, but the share of the obese population will be
significantly higher in the case of all cohorts. E.g. share of overweight and obese men
in this cohort will be 67%. In the case of the male population, the number of years due
to the co-morbidity of obesity will be 50 thousand years.

Analyzing the burden of obesity from point of view of economic development it can be
stated, that the losses in the working-age population due to premature death will be
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relatively low. At the same time the productivity losses, due to co-morbidities of obesity
will gain in importance. The highest increase in absolute as well as relative terms can
be expected in the case of medication costs. After one hundred years the difference
between the obesity-free scenario, and the scenario, calculated based on my system-
dynamics model will be 0.8 % of the GDP in each year

2. Currently, nearly 20% of the Roma population can be characterized as obese. Without
prevention and intervention, the share of the obese or overweight male population will
be 40% by 2070. The prevalence of co-morbidities of obesity will be increasing
monotonically, too. The co-morbidities of obesity will be increasing from 6 to 26
thousand, in the case of men from 6 to 17 thousand. These diseases will decrease the
life expectancy of men by 0.2 years, by women by 0.66 years. All of these factors
highlight the importance of interventions. | have proven, that if we apply prevention
programs, which focus just on one aspect of factors, causing obesity, this won’t be able
to contribute to a considerable decreasing in obesity. On the contrary, complex,
intensive intervention programs are capable to decrease obesity considerably. The most
suitable age period for practical realization of these programs is the middle life period:
in this case, the complex programs can offer a 0.42 % reduction of obesity in the case
of the man and 0.35% decreasing in the case of women.

3. Analyzing the bargaining position of different actors involved in public catering, the
government has the strongest influence, as the government has a significant influence
on the monetary resources of the school catering system. According to the interviewee’s
parents and parent-teacher associations have a growing influence on the school
environment. In terms of influences and dependencies between actors, the government
has a relatively favorable bargaining position as it has a high level of influence and a
low level of dependence. My results have highlighted the importance of children,
because they play a central role, and are capable to influence their parents and teachers.
It should be mention that the influence of the two key players in the school catering
system, children and catering providers, is extremely low. In other words, the two
critical actors in the systems, namely the actual providers and the children, have
minimum opportunity to influence the operation of the system. The results point to a
lack of preparations prior to the introduction of the new regulation and inadequate
communication between the various stakeholders. To ensure effective implementation,
stakeholders should review the available information on nutritional status and eating
patterns before developing school lunch standards and issuing any regulation on
nutrition requirements in school food services and catering systems.

Conclusion
1. Obesity will cause considerable economic losses at the macroeconomic level, due to
decreasing working-age population as a consequence of premature death and losses by
co-morbidities of overweight and obesity. On another hand, the pharmaceutical cost of
obesity will demand further material resources. Obesity should be considered as a factor
of the considerable importance of the performance of the national economy in Hungary.
The gap between obesity—free development trajectory and the current development path
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will be continuously increasing, currently, this difference is ca. 0.2%. This value is one
and a half times more than the total sum of state support to sport and reconstruction and
development of sport-related facilities of the Hungarian state budget for 2019. Thus,
the importance of obesity prevention and intervention programs in Hungary will be
gaining to prevent the development of obesity. Methods, intensity, and focal groups of
these prevention and intervention programs should be determined on careful analysis
of international and Hungarian experiences and in-depth mathematical optimization.

. The results of our research proved that the prevalence of overweight and obesity in the
Roma population (minority ethnic group) is equal to the prevalence of overweight and
obesity in the Hungarian population. The rapidly increasing number of Roma
population and the prevalence of obesity is an increasing challenge of Hungarian health
care systems, which highlight the importance of evidence-based prevention and
intervention programs. Regarding intervention programs, only the complex obesity
intervention programs, based on a comprehensive transformation of lifestyle and food
consumption patterns can present perceptible outcomes primarily among the middle-
aged and the elderly. The results of the research draw attention to the fact that the
normalization of the nutritional status and the reduction of co-morbidities of obesity
among the Roma population requires complex, race-specific intervention.

My results have proven the importance of a complex, holistic approach, and application
of system theory. It can be stated that before drawing up the regulations related to school
catering, the situation of the various actors involved in the catering and their system of
interests must be taken into account. Children play a central role in school catering
because they can indirectly influence parents and teachers. It follows that significant
resources need to be mobilized to understand children’s eating behaviors and to develop
interventions to change behaviors. Initiators and implementers of changes in school
meals may benefit from collaborations with parents to increase acceptance of school
meals and food consumption. Developing and adopting healthy child nutrition requires
a complex nutrition education program and ongoing dialogue between teachers,
parents, and school nutrition professionals, and the government. The requirements of
school catering standards carrying important messages to students about healthy eating
and are an effective way to change the eating behavior of new generations.
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7. OSSZEFOGLALAS

Bevezetés

Az elhizés, valamint az elhizéassal 6sszefliggd kronikus, nem fertdz6 betegségek prevalencidja
vilagszerte novekszik. Az elhizas eléfordulasa és az azzal 6sszefliggé morbiditas, mortalitas,
valamint az elhizashoz kapcsolddd tarsbetegségek kdvetkezményei (pl. az egészségugyi ellatas
igénybevétele és koltségei) hazankban is egyre nagyobb terhet ronak a tarsadalomra és az
egészségugyi ellatd rendszerre. A 2014-es Orszagos Taplaltsagi Allapot Vizsgalat eredményei
alapjan a magyar feln6tt lakossdg csaknem kétharmada tulsulyos vagy elhizott. A férfiak
28,2%-a, a nék 31,5%-a szenved elhizasban (Erdei et al, 2017). A tdlsuly és az elhizés
magyarorszagi tarsadalmi terheit jol jelzi, hogy a kezelésére forditott kdzkiadasok Iski és Rurik
2014-es szamitasa alapjan a teljes Egészségbiztositasi Alap 11,6%-at tették ki, ami a brutt6
hazai termék 0,73%-a, legaldbb 207 milliard forint volt. Az elhizas azonban nem csupan a
magyar lakossagot érinti.

A magyarorszagi lakossag novekvo aranyl részét képezi a roma populacio. Tobbszordsen
hatranyos helyzetiik egyik kovetkezmeénye a helytelen taplalkozas, mely szamos esetben vezet
elhizashoz és az elhizéas tarsbetegségeinek magas prevalenciajahoz. Eurépaban a roma lakossag
egészségi allapota rosszabb, ¢sszehasonlitva a nem roma lakossaggal. A roma népesség
egészségi allapotara és annak javitasi lehetdségeire hazdkban nagy hangstlyt fektetnek. Az
elhizas megeldzését és csokkentését célzo beavatkozasok fejlesztésére €s tesztelésére forditott
hatalmas er6forrasok ellenére kevés informéacié all rendelkezésre az evidencian alapuld
intervencids programok hatékonysagarol.

A roma lakossdg mellett az elhizas szempontjabol a masik veszélyeztetett csoportot a
gyermekek alkotjak. Az 6vodas és iskolas koru gyermekek koreben kialakul6 talsuly és elhizas
globalis méretii probléma. A magyar, 3-18 év kdzotti gyermekek 13,4%-a tulsulyos és 6,6%-
uk elhizott (Jakab et al, 2018). A gyermekkori elhizas ¢és a felnéttkori morbiditas és mortalitas
kozott pozitiv 6sszefliggés mutathato ki. Az iskolai kdzétkeztetésnek meghatarozo szerepe van
a gyermekek taplalkozasi magatartasanak Kkialakitdsdban, az elhizads prevencidjanak
tdmogatasa céljabdl és a gyermekek étrendi minéségének ndvelése érdekeben a kozétkeztetésre
vonatkozo eldirasokat jogszabalyba foglaltak. Az iskolai kozétkeztetésre vonatkozd
taplalkozés-egészségiigyi elbirasokrol szolo 37/2014. (IV. 30.) EMMI rendelet bevezetésének
az dvodai és iskolai étkeztetés szabalyozasa volt a célja. E szabalyozas a gyermekek egészséges
taplalkozésat igyekszik elomozditani az iskolai kozétkeztetés minGségibbé tétele révén,
azonban a novekvo tarsadalmi nyomas hatésara a rendelet modositésra kertlt.

Célkitiizések
Doktori munkdmnak harom alapvetd célja volt:

1. Azelhizés jelenlegi és prognosztizalt betegségterhének meghatarozasa a magyar felnétt
lakossag korében. Az elhizas okozta makrogazdasagi terhek szamszeriisitése és
prognoézisa a kdvetkezd 100 évre.

2. Az elhizés elofordulasa, jelenlegi és prognosztizalt betegségternének meghatérozésa a
magyarorszagi romak korében. A roma populdcioban eldrejelzés készitése az elhizés
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okozta betegségteher alakuldsara, tovabba annak meghatarozasa, hogy a kiilonb6z6
életkori kategdridkban megvaldsuld, egymastdl eltéré intenzitasi intervencios
programok milyen mertékben hozhatnak valtozast a roma lakossag taplaltsagi
allapotaban ¢és az elhizas okozta tarsbetegségek eldfordulasaban.

3. Egy konkrét, a gyermekkori elhizds megeldzésére irdnyuld intervencié elemzése: A
kdzétkeztetésre vonatkozo taplalkozas-egészségiigyi eldirasokrol szolo 37/2014. (1V.
30.) EMMI rendelet bevezetése és modositasa mogott allo okok feltarasa.

Modszerek

1. A magyar lakossag korében az elhizas okozta betegségterhek elemzése €s elorejelzése
demografiai és egészségstatisztikai adatok alapjan, rendszerdinamika vizsgalat
segitségével tortént. Ennek eredményei alapjan az elhizds makrogazdaségi terheink
szamszerlisitése ¢€s progndzisa egészségstatisztikai ¢és Okonometriai modellek
kombinalt alkalmazéasaval. Munkam elméleti alapjat a termel6er6k hatasanak Cobb-
Douglas flggvénnyel torténd kozelitése és a gazdasagi novekedés Solow-Swan
modellje képezte.

2. A ciganysag korében az elhizas okozta betegségterhek elérejelzésére a Dynamic
Modeling for Health Impact Assessment (DYNAMO-HIA) szoftvert alkalmaztam. A
Markov-lancra épulé szimulacioval miikodé szoftver f6 célja, hogy egy adott populacid
alapvetd jellemzoéinek (életkor és nemek szerinti megoszlas) ismeretében
meghatarozhato legyen az egyes kockazati tényezék (pl. elhizas) hatasa a lakossag
egészségi allapotara, mortalitasara és morbiditasadra nemek és korcsoportok szerinti
bontadsban. A szoftver segitségével mérhetd a kiillonbozé népegészségiigyi
beavatkozasok hatésa a lakossag egeszsegi allapotara.

3. A kozétkeztetési rendelet mddositasanak okait az intézményi gazdasagtan fogalmi
keretében és stratégiai modellezésén keresztiil elemeztem. Munkam soran 72 interjut
(33 szakértd, 26 sziil6 és 13 tanar) készitettem a kiilonb6z6, kdzétkeztetésben érdekelt
felekkel. Az érintett gazdasagi-tarsadalmi érdekcsoportok (stakeholder) azonositasa,
viszonyrendszeriik feltarasa, a céljaik kozott 1évé azonossdgok és kiilonbségek
elemzése a MACTOR algoritmus alkalmazésaval.

Eredmények

1. A taplaltsagi allapotban bekovetkezett valtozas a ndk esetében a 46-50 és a 71-75 éves
korcsoportokban a legnagyobb mértékii. A 71-75 éves korcsoportban 120 ezer talstlyos
és 100 ezer clhizott né lesz. A ndk tobb mint kétharmada talsulyos és elhizott
kategoriaba fog tartozni a vizsgalt idészak masodik felében. Az elhizas miatt elveszitett
életévek szama évtizediinkben kdzel 80 ezer év, és ez az érték meghaladja a 90 ezret a
kovetkez6 tizenot év utan. Az életévekben a legjelentdsebb veszteségek a nk korében
a kdzépkoruak és a korai idéskortaknal fordulnak el6. A férfiak esetében a taplaltsagi
allapotban a legnagyobb véltozas 31-35, valamint a 71-75 éves korcsoportban
kdvetkezik be varhatdan. A 31-35 éves korcsoportban az elhizottak szama 45 ezer lesz,
az elhizott férfiak szdma elemzett idszak alatt szignifikdnsan nem véltozik. A talsulyos
és elhizott férfiak aranya ebben a korcsoportban 67% lesz. A férfiaknal a talsulybdl és
az elhizasbol adodo elveszitett életévek szdma 45-50 ezer életév/évre tehetd.
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Az elhizésbdl ad6dodd betegségteher mintegy 0,24%-kal fékezi a gazdasag bruttd hazai
termékben kifejezett novekedéset. Az elhizas prevalencidjanak prognosztizalt
novekedésébdl adodoan ez az ardny husz év malva 0,5 % lesz, az évszazad végére pedig
eléri a 0,7%-ot. A legfobb terhet az elhizas tars-betegségeibél adoddédd munkaerd-
kiesés jelenti, napjainkban ezek adjak az 6sszes veszteség mintegy 15%-at, a korai
hal&lozasbdl ad6dd veszteségek aranya nem éri el a 10%-ot. Jelenleg a gyogykezelési
koltségek okozta toke-lekotésbol adodo veszteségek mértéke alacsony.

A roma férfiak és nék kozel 20%-a szenved elhizasban jelenleg, népegészsegugyi
beavatkozas (intervencids és prevenciés programok) nélkul 2070-re a romak kozel
egyharmada tulsulyos és elhizott, a férfiak kdzil mintegy 30% tulsulyos és 10%-uk az
elhizott kategdriaba fog tartozik. Az elhizashoz kapcsoldédd betegségek prevalenciaja
folyamatosan emelkedik: a ndk esetében a kovetkezd fél évszazadban 6 ezerrdl 26
ezerre, a férfiaknal kozel 6 ezerrdl tobb mint 17 ezerre né az elhizas okozta egyéb
megbetegedések szdma. A roma populdcidban az elhizds téarsbetegségei a roma
férfiaknal 0,2 évvel, a roma néknél 0,66 évvel csokkentik a varhato élettartamot.

Az elhizas egy tényezbjére fokuszalo intervencids programok nem hoznak érdemi
eredményt a roma lakossag taplaltsagi allapotaban. A komplex beavatkozés elvére
¢épiild intervencié azonban érdemben jarulhat hozza az elhizas eléfordulasanak csok-
kenéséhez. A legnagyobb mértékli valtozas a kozépkoruak korében tapasztalhato, a
ferfiaknal 0,42%-kal, a n6knél pedig 0,35%-kal csokken az elhizasban szenveddk ara-
nya.

A kozétkeztetésben  érintett  gazdasagi-tarsadalmi  érdekcsoportok  kozil
altalanossagban a kormanynak van a legerételjesebb befolyasa, mivel a kormany
jelentds hatdssal bir az iskolai étkeztetés monetaris forrasaira. Az 6nkormanyzat fontos
befolyast gyakorolhatnak az étkeztetési szolgaltatokra, mert lehetdségiik van arra, hogy
a kozbeszerzési eljaras keretében kivalasszak a kozétkeztetési szolgaltatot a kiilonbozo
iskolak szamara. Az interjupartnerek véleménye szerint alapvetden pozitiv tendencia
az elmult években, hogy a sziil6i szervezetek novekvo befolyasa van az iskoldk életére.
A szereplok kozotti befolydsok és fliggdségeket tekintve a kormany viszonylag
kedvezd alkupozicidval rendelkezik, mivel magas szintli befolyéassal és alacsony szintii
fliggdséggel bir. A gyermekek élelmiszer-fogyasztasanak kozvetlen tarsadalmi-
gazdasagi kornyezete a kovetkezd: a tandrok, az Onkormanyzat és a sziilok
haromszdgének nagyjabol ugyanaz az alldspontja, nevezetesen a magas szintii befolyas
¢s az alacsony fliggdség. A kozétkeztetési rendszer két kulcsszerepléjének, a
gyermekeknek és az kozétkeztetési szolgaltatok vezetdinek rendkiviil alacsony a
befolyasa, ami - kulondsen a gyermekek esetében - nagy fliggbséggel jar. Mas
szavakkal, a rendszerek két kritikus szerepldjének, nevezetesen a tényleges
szolgaltatoknak és a gyerekeknek van a legkevesebb Ilehet6ségiik arra, hogy
befolyasoljadk a rendszer miikddését. Az eredmények ramutatnak az 0j szabalyozas
bevezetését megeldzo elokésziiletek hidnyara és a nem megfeleld kommunikaciora a
kiilonboz6 érdekelt felek kozott. A vizsgalatok eredményei egyértelmiien kimutattak,
hogy a gyermekek a magyar iskolai kdzétkeztetés kulcsszerepldi, de csekély befolyasuk
van a rendszer miikodésére.
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Kovetkeztetések

1. Az elhizés és az elhizas betegségterheinek hosszu tavi makrodkonomiai hatdsainak
vizsgélata nem szoritkozhat a munkaer6-veszteségek és a kezelések okoztat tobblet-
kdltségek meghatarozasara, hanem azt is meg kell vizsgalni, hogy a kiesé munkaer6 és
a tarsadalmi bdvitett Gjratermelésre is hasznéalhaté toke csokkenése milyen mértékben
fékezi a gazdasagi teljesitmény ndvekedését. Az elhizas tarsbetegségeib6l ad6dodo
munkaeré—kiesés jelenti a legnagyobb gazdasagi terhet, azonban a kovetkezd
évtizedekben arra kell felkésziilni, hogy a kezelési koltségekb6l adodo téke-lekotés
abszolit és relativ aranya tovabb emelkedik. A konzervativ becslés szerint is
gazdasagstratégiai jelentéségii az elhizas elleni kiizdelem: az elhizas kis el6fordulasi
aranya esetén annyival tobb értéket lehetett volna el6allitani hazankban 2019-ben, mint
az ez évben sportra és sportlétesitmények fejlesztésére eliranyzott allami forrasok
maésfelszerese, vagy a Magyar Tudomanyos Akadémia és (az akkor még meglevd)
kutatohalozatanak fenntartasara szant forrasok duplja.

2. Kutatasunk eredmenyei igazoltak, hogy az elhizas kdzel azonos mértékben érinti a
roma populaciot (mint halmozottan hatranyos helyzetii Kisebbség), mint a teljes magyar
lakossadgot. Az egeszségigyi ellatorendszernek fel kell készilnie az elhizas
tarsbetegségeinek gyorsan novekvO aranyt kezelésére a hazai romak korében. Az
intervencids programok koziil a komplex beavatkozas elvére €piild intervencio jarulhat
hozz4 érdemben az elhizas eldfordulasanak csokkenéséhez. Az ¢életkort tekintve nem
igazolhatd az Ovodai intervencios programok hatdsa az elhizas tarsbetegségeinek
incidenciajara és prevalenciajara, a legkedvezObb eredmények a kozép-€s
idéskoruaknal végzett intervencioval érheték el, ezért a jovobeli prevencids
programoknak erre a korcsoportra kiemelt figyelmet érdemes forditani. A kutatas
eredményei arra hivjak fel a figyelmet, hogy a roma lakossag korében a taplaltsagi
allapot normalizaldsa és az elhizas kisérd betegségeinek csokkentése komplex,
rasszspecifikus beavatkozast igényel.

3. Megallapithato, hogy a kozétkeztetési rendelettel kapcsolatos eléirasok kidolgozasa
elott figyelembe kell venni a kdzétkeztetésben szerepet jatszo, kiilonbozd szereplok
helyzetét és azok érdekrendszerét. A gyermekek kozponti szerepet jatszanak az iskolai
kdzétkeztetésben, mert kdzvetett médon képesek befolyasolni a sziiloket és a tanarokat.
Ebbdl az kovetkezik, hogy jelentds forrdsokat kell mozgdsitani a gyermekek
taplalkozasi magatartasanak megeértésére és a magatartas megvaltoztatasara iranyuld
intervenciok kidolgozasara. Az iskolai kozétkeztetés megvaltoztatasat kezdeményezdk
és megvalositok szamara elony0s lehet a sziilokkel vald egyiittmiikodés, hogy noveljék
a megvaltozott iskolai étkeztetés elfogadasat és az ételek elfogyasztasat. Az egeszséges
gyermekétkeztetés kialakitdsa és elfogadasa érdekében komplex taplalkozasi
oktatoprogramra és folyamatos parbeszédre van sziikség a tanarok, a sziilok, valamint
az iskolai kozétkeztetésben dolgoz6 szakemberek és a kormany kodzott. Az iskolai
kozétkeztetési sztenderdek eldirasai tizenetet hordoznak magukban a didkok szamara
az egészséges taplalkozasrdl és hatékony madjat képezik az Uj generaciok taplalkozasi
magatartasanak megvaltoztatasaban.

123



8. Appendices

Appendix 1. References

1.

10.

11.

12.

13.

Abegunde, D., & Stanciole, A. (2006). An estimation of the economic impact of chronic
noncommunicable diseases in selected countries. World Health Organization,
Department of Chronic Diseases and Health Promotion

Access Economics (2008). The growing cost of obesity in 2008: three years on.
Aggarwal, B., & Jain, V. (2017). Obesity in children: definition, etiology and approach.
The Indian Journal of Pediatrics, 1-9.

Ahrens, W., Pigeot, I., Pohlabeln, H., De Henauw, S., Lissner, L., Molnar, D., Moreno,
L. A., Tornaritis, M., Veidebaum, T., & Siani, A. (2014). Prevalence of overweight and
obesity in European children below the age of 10. International journal of obesity,
38(2), 99-107.

Alkire, B. C., Peters, A. W., Shrime, M. G., & Meara, J. G. (2018). The economic
consequences of mortality amenable to high-quality health care in low-and middle-
income countries. Health Affairs, 37(6), 988-996.

Andersen, H. L. M. (2019). Bringing Intersectionality into Danish Public Policy. In The
Palgrave Handbook of Intersectionality in Public Policy (pp. 471-488). Springer.
Anghel, 1.-M. (2015). Contesting neoliberal governance. The case of Romanian Roma.
Social Change Review, 13(2), 85-109.

Anis, A. H., Zhang, W., Bansback, N., Guh, D., Amarsi, Z., & Birmingham, C. (2010).
Obesity and overweight in Canada: an updated cost-of-illness study. obesity reviews,
11(1), 31-40.

Apovian, C. M. (2016). Obesity: definition, comorbidities, causes, and burden. Am J
Manag Care, 22(7 Suppl), s176-185.

Arroyo-Johnson, C., Woodward, K., Milam, L., Ackermann, N., Komaie, G.,
Goodman, M. S., & Hipp, J. A. (2016). Still Separate, Still Unequal: Social
Determinants of Playground Safety and Proximity Disparities in St. Louis. Journal of
urban health: bulletin of the New York Academy of Medicine, 93(4), 627-638.
https://doi.org/10.1007/s11524-016-0063-8

Babinska, 1., Veselska, Z. D., Bobakova, D., Pella, D., Panico, S., Reijneveld, S. A,
Jarcuska, P., Jarcuska, P., Zezula, 1., & Geckova, A. M. (2013). Is the cardiovascular
risk profile of people living in Roma settlements worse in comparison with the majority
population in Slovakia? International Journal of Public Health, 58(3), 417-425.
https://doi.org/10.1007/s00038-013-0463-4

Bakacs, M., Nagy, B., Varga, A., Zentai, A. (2018). Orszagos Iskolai Menza Korkép
2017. Orszagos Gydgyszerészeti és Elelmezés-Egészségiigyi Intézet (OGYEI).
https://www.ogyei.gov.hu/dynamic/Orszagos%20iskolai%20MENZA%20k%C3%B6
rkep%202017%20webre.pdf

Bakacs, M., Schrebiberne-Monlar, E, Zentai, A. (2014). Orszagos Iskolai Menza
Korkép 2013. Orszagos Gyogyszerészeti és Elelmezés-egészségiigyi Intézet (OGYEI).

124



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.
29.

30.

https://www.researchgate.net/publication/291986522_Orszagos_Iskolai MENZA Ko
rkep_2013

Barry, C. L., Brescoll, V. L., Brownell, K. D., & Schlesinger, M. (2009). Obesity
metaphors: how beliefs about the causes of obesity affect support for public policy. The
Milbank Quarterly, 87(1), 7-47.

Beller, A. S. (1977). Fat and thin. A natural history of obesity. Farrar, Straus and
Giroux.

Bendahan, S., Camponovo, G., & Pigneur, Y. (2004). Multi-issue actor analysis: tools
and models for assessing technology environments. Journal of Decision Systems, 13(2),
223-253.

Bird, A. (2015). Did the junk food tax make the Hungarians eat healthier? Food Policy,
54, 107-115.

Boncz, 1., Nagy, J., Sebestyén, A., & Kérosi, L. (2004). Financing of health care
services in Hungary. The European Journal of Health Economics, formerly: HEPAC,
5(3), 252-258.

Briggs, M., Fleischhacker, S., & Mueller, C. G. (2010). Position of the American
dietetic association, school nutrition association, and society for nutrition education:
Comprehensive school nutrition services. Journal of nutrition education and behavior,
42(6), 360-371.

Brown, V., Ananthapavan, J., Veerman, L., Sacks, G., Lal, A., Peeters, A., Backholer,
K., & Moodie, M. (2018). The potential cost-effectiveness and equity impacts of
restricting television advertising of unhealthy food and beverages to Australian
children. Nutrients, 10(5), 622.

Caballero, B. (2019). Humans against Obesity: Who Will Win? Advances in Nutrition,
10(suppl_1), S4-S9. https://doi.org/10.1093/advances/nmy055

Caby, D. (2016). Obg¢sité: quelles conséquences pour 1’économie et comment les
limiter? Lettre du Trésor-éco(179).

Cai, L. (2013). The cost of an additional disability-free life year for older Americans:
1992-2005. Health services research, 48(1), 218-235.

Carrasco-Garrido, P., Lépez de Andrés, A., Hernandez Barrera, V., Jiménez-Trujillo,
l., & Jiménez-Garcia, R. (2011). Health status of Roma women in Spain. The European
Journal of Public Health, 21(6), 793-798.

Ciaian, P., Cupak, A., Pokriv¢ak, J., & Rizov, M. (2018). Food consumption and diet
quality choices of Roma in Romania: a counterfactual analysis. Food security, 10(2),
437-456.

Coates, T. J., & Thoresen, C. E. (1978). Treating obesity in children and adolescents: a
review. American Journal of Public Health, 68(2), 143-151.

Coyle, R. G. (1996). System dynamics applied to defense analysis: A literature survey.
Defense analysis, 12(2), 141-160.

Crowe, D., Kolsti, J., & Hancock, 1. (2016). The Gypsies of Eastern Europe. Routledge.

Csalog, Zs. (1997). A cigdnykérdés Magyarorszagon 1980 eldtt. Periférian—Roma
szocioldgiai tanulmanyok [szerk: Vajda Imre]. Ariadne Kulturalis Alapitvany.
Curcic, S., Miskovic, A., Plaut, S., & Ceobanu, C. (2014). Inclusion, integration, or

perpetual exclusion? a critical examination of the decade of Roma inclusion, 2005—

125



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

2015. European Educational Research Journal, 13(3), 257-267.

Dacin, M., Goodstein, J., & Richard Scott, W. (2002). Institutional theory and
institutional change: Introduction to the special research forum. Academy of
management journal, 45(1), 45-56.

de Courten, B. V., de Courten, M., Hanson, R. L., Zahorakova, A., Egyenes, H. P.,
Tataranni, P. A., Bennett, P. H., & Vozar, J. (2003). Higher prevalence of type 2
diabetes, metabolic syndrome, and cardiovascular diseases in gypsies than in non-
gypsies in Slovakia. Diabetes research and clinical practice, 62(2), 95-103.

DeCosta, P., Mgller, P., Frgst, M. B., & Olsen, A. (2017). Changing children's eating
behaviour-A review of experimental research. Appetite, 113, 327-357.

Diaconescu, S., Ciuhodaru, T., Cazacu, C., Sztankovszky, L.-Z., Kantor, C., & lorga,
M. (2015). Teenage Mothers, an Increasing Social Phenomenon in Romania. Causes,
Consequences, and Solutions. Revista de cercetare si interventie sociala, 51, 162.
Dimitrova, R., & Ferrer-Wreder, L. (2017). Positive Youth Development of Roma
Ethnic Minority Across Europe. In Handbook on Positive Development of Minority
Children and Youth (pp. 307-320). Springer.

Docteur, E., & Oxley, H. (2003). Health care: A quest for better value. Organisation
for Economic Cooperation and Development. The OECD Observer(238), 18.

Dolak, F., Sedova, L., Novékova, D., & Olisarova, V. (2016). Approach to prevention
of obesity of Roma population in the Region of South Bohemia with focus on selected
eating behaviors. Neuro endocrinology letters, 37(suppl 2), 46-51.

Economos, C. D., Brownson, R. C., DeAngelis, M. A., & Novelli, P. (2001). What
lessons have been learned from other attempts to guide social change? Nutrition
Reviews, 59(3), S40.

Effertz, T., Engel, S., Verheyen, F., & Linder, R. (2016). The costs and consequences
of obesity in Germany: a new approach from a prevalence and life-cycle perspective.
The European journal of health economics, 17(9), 1141-1158.

Eisenhardt, K. M. (1989). Agency theory: An assessment and review. Academy of
management review, 14(1), 57-74.

Erdei, G., Kovacs, V. A., Bakacs, M., & Martos, E. (2017). Orszagos Taplalkozas és
Taplaltsagi Allapot Vizsgalat 2014. 1. A magyar felnétt lakossag taplaltsagi allapota.
Orvosi Hetilap, 158(14), 533-540.

Erdélyi-Sipos, A. (2016). Survey among dietitian-foodservice managers on the
application of the 37/2014 Hungarian Regulation on nutrition requirements for the
public foodservices. Uj Diéta, 2-3, 18-23.

European Commission (2011). ‘Communication from the Commission to the European
Parliament, the Council of Europe — An EU Framework of National Roma Integration
Strategies up to 2020°. Communication COM (2011) 173 final.

European Union (2007). Strategy on nutrition, overweight and obesity-related health
issues. Retrieved from
https://ec.europa.eu/health/nutrition_physical_activity/policy/strategy hu

European Union (2019). EU platform for action on diet, physical activity and health.
Retrieved from https://ec.europa.eu/health/nutrition_physical_activity/platform_en
Fanshel, S., & Bush, J. W. (1970). A health-status index and its application to health-

126


https://ec.europa.eu/health/nutrition_physical_activity/platform_en

47.

48.

49.
50.
51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

services outcomes. Operations research, 18(6), 1021-1066.

Fehr, R., Hurley, F., Mekel, O. C., & Mackenbach, J. P. (2012). Quantitative health
impact assessment: taking stock and moving forward. J Epidemiol Community Health,
66(12), 1088-1091.

Finkelstein, E. A., daCosta DiBonaventura, M., Burgess, S. M., & Hale, B. C. (2010).
The costs of obesity in the workplace. Journal of Occupational and Environmental
Medicine, 52(10), 971-976.

FoodDrinkEurope (2018). Data & trends EU food & drink industry

FoodDrinkEurope (2019). Nutrition and Health (last accessed: 01.03.2019).

Gadl, P., Szigeti, S., Csere, M., Gaskins, M., & Panteli, D. (2011). Hungary: Health
system review.

GBD 2015 Obesity Collaborators. (2017). Health effects of overweight and obesity in
195 countries over 25 years. New England Journal of Medicine, 377(1), 13-27.
Gielen, S., & Sandri, M. (2013). The obesity paradox — A scientific artifact?
International Journal of Cardiology, 162(3), 140-142.
https://doi.org/https://doi.org/10.1016/j.ijcard.2012.01.089

Gillum, L. A, Gouveia, C., Dorsey, E. R., Pletcher, M., Mathers, C. D., McCulloch, C.
E., & Johnston, S. C. (2011). NIH disease funding levels and burden of disease. PloS
one, 6(2).

Godet, M. (1991). Actors’ moves and strategies: The mactor method: An air transport
case study. Futures, 23(6), 605-622.

Gorzsai Vénusz. Tornyali Janos Museum. Retrieved from
http://tornyaimuzeum.hu/gyujtemeny/regeszet/gorzsai-venusz_82.html
Gracia-Arnaiz, M. (2010). Fat bodies and thin bodies. Cultural, biomedical and market
discourses on obesity. Appetite, 55(2), 219-225.

Gualdi-Russo, E., Zironi, A., Dallari, G. V., & Toselli, S. (2009). Migration and health
in Italy: a multiethnic adult sample. Journal of Travel Medicine, 16(2), 88-95.
Hablicsek, L. (2008). The development and the spacial characteristics of the Roma
population in Hungary, Experimental population projections till 2021. Demografia,
51(5), 85-123.

Hancock, I. (2014). Foreword. In G. W. (Ed.), Between Past and Future: the Roma of
Central and Eastern Europe. University of Herenfordshire Press.

Harper, C., Wood, L., & Mitchell, C. (2008). The provision of school food in 18
countries. London: School Food Trust.

Havas, G., Kemény, I., & Kertesi, G. (1998). A relativ cigany a klasszifikacios
kiizd6téren. Kritika, 3, 31-33.

Heinrich, M. (1938). A nép taplalkozasa kaloriaértékben [People's nutrition in calorific
value]. Hitel, 2(2-4), 161-170.

Henningsen, A., & Henningsen, G. (2011). Econometric Estimation of the" Constant
Elasticity of Substitution" Function in R: Package micEconCES.

Hu, F. B. (2007). Obesity and Mortality: Watch Your Waist, Not Just Your Weight.
Archives of Internal Medicine, 167(9), 875-876.
https://doi.org/10.1001/archinte.167.9.875

Hubbard, C., Szigeti, J., & Podruzsik, S. (2010). Distributional Impacts of Food Price

127


http://tornyaimuzeum.hu/gyujtemeny/regeszet/gorzsai-venusz_82.html

67.

68.

69.

70.

71.

72.

73.
74.

75.

76.

77.

78.
79.

80.

81.

82.

83.

Changes on Consumer Welfare in Hungary and Romania following EU Accession.
Hungarian Central Statistical Office (1860-2017). Statisztikai évkonyvek (Statistical
Yearbooks).

Hungarian Chief Medical Officer’s Office (2011). Nutritional Recommendations for
Organizations, Offering Regular, Organized Catering Service.

Iski, G., & Rurik, I. (2014). Becslések a tlsuly és az elhizas hazai gazdasagi terheirdl|
[The estimated economic burden of overweight and obesity in Hungary.] Orvosi
Hetilap, 155(35), 1406-1412.

Jakab, A. E., Hidvegi, E. V., lllyes, M., Cziraki, A., & Bereczki, C. (2018). Prevalence
of Overweight and Obesity in Hungarian Children and Adolescents. Annals of Nutrition
and Metabolism, 72(4), 259-264.

Johnson, R. J., Stenvinkel, P., Martin, S. L., Jani, A., Sanchez-Lozada, L. G., Hill, J.
0., & Lanaspa, M. A. (2013). Redefining metabolic syndrome as a fat storage condition
based on studies of comparative physiology. Obesity, 21(4), 659-664.
https://doi.org/doi:10.1002/0by.20026

Kalla, G. (2012). Az Gjkdkori ,,Nagy Istennd” tiindoklése és bukéasa [Fame and decline
of "Big D.] http://real.mtak.hu/38009/1/Kalla_Nagy_Istenno_Okor_2016_1 u.pdf

Kalman, A. (1946). A magyar ciganyok problémaja. Tarsadalmi Szemle, 8-9.

Karnik, S., & Kanekar, A. (2012). Childhood obesity: a global public health crisis.
International journal of preventive medicine, 3(1), 1.

Katzmarzyk, P. T., Broyles, S. T., Chaput, J.-P., Fogelholm, M., Hu, G., Lambert, E.
V., Maher, C., Maia, J., Olds, T., & Onywera, V. (2018). Sources of variability in
childhood obesity indicators and related behaviors. International journal of obesity,
42(1), 108.

Keating, C. (2018). The genesis of the Global Burden of Disease study. The Lancet,
391(10137), 2316-2317.

Kemény, I. (2004). A magyarorszagi cigany népesség demografidja. Demografia,
47(3-4), 335-346.

Kemény, 1. (2000). A magyarorszagi roméak. Valtozo vilag, 31, 19.

Kjgllesdal, M. K. R., Ariansen, 1., & Na&ss, @. E. (2019). Early adulthood weight,

subsequent midlife weight change and risk of cardiovascular disease mortality: an
analysis of Norwegian cardiovascular surveys. International journal of obesity, 1-10.
Klarman, H. E., & Rosenthal, G. D. (1968). Cost effectiveness analysis applied to the
treatment of chronic renal disease. Medical care, 6(1), 48-54.

Kliestik, T., Kovacova, M., Podhorska, I., & Kliestikova, J. (2018). Searching for key
sources of goodwill creation as new global managerial challenge. Polish Journal of
Management Studies, 17.

Koechlin, F., Konijn, P., Lorenzoni, L., & Schreyer, P. (2017). Comparing hospitals
and health prices and volumes across countries: a new approach. Social Indicators
Research, 131(1), 43-64.

Kolarcik, P., Belak, A., Cepova, E., & Madarasova Geckova, A. (2015). Using health
literacy to co-develop health intervention programs with segregated Roma in Slovakia:
A research design proposal Peter Kolarcik. European Journal of Public Health,
25(suppl_3).

128



84.

85.

86.

87.

88.

89.

90.

91.
92.

93.

94.

95.

96.

97.

98.

99.

100.

Koletzko, B. (2016). Childhood obesity: Current situation and future opportunities.
Journal of pediatric gastroenterology and nutrition, 63(1S), S18-S21.

Kooiker, R., & Boshuizen, H. C. (2018). Internal consistency of a synthetic population
construction method for chronic disease micro-simulation models. PloS one, 13(11),
e0205225.

Kopelman, P. G. (2000). Obesity as a medical problem. Nature, 404(6778), 635.
Koplan, J. P., & Brownell, K. D. (2010). Response of the food and beverage industry
to the obesity threat. Jama, 304(13), 1487-1488.

Koupilova, 1., Epstein, H., Hol¢ik, J., Hajioff, S., & McKee, M. (2001). Health needs
of the Roma population in the Czech and Slovak Republics. Social science & medicine,
53(9), 1191-1204.

Krajcovicova-Kudlackova, M., Blazicek, P., Spustova, V., Valachovicova, M., &
Ginter, E. (2004). Cardiovascular risk factors in young Gypsy population. Bratislava
lek listy, 105(7-8), 256-259.

Kdrti, L. (2016). Nomadism and Nostalgia in Hungary. In Memories on the Move (pp.
217-246). Springer.

Ladanyi, J., Szelényi, 1. (1997). Ki a cigany? Kritika, 12, 3-6.

Lee, D. H., Keum, N., Hu, F. B., Orav, E. J., Rimm, E. B., Willett, W. C., &
Giovannucci, E. L. (2018). Comparison of the association of predicted fat mass, body
mass index, and other obesity indicators with type 2 diabetes risk: two large prospective
studies in US men and women. European journal of epidemiology, 33(11), 1113-1123.
Lehnert, T., Streltchenia, P., Konnopka, A., Riedel-Heller, S. G., & Konig, H.-H.
(2015). Health burden and costs of obesity and overweight in Germany: an update. The
European journal of health economics, 16(9), 957-967.

Leksell, 1., & Rabl, A. (2001). Air pollution and mortality: quantification and valuation
of years of life lost. Risk analysis, 21(5), 843-843.

Lhachimi, S., Nusselder, W., Lobstein, T., Smit, H., Baili, P., Bennett, K., Kulik, M.,
Jackson-Leach, R., Boshuizen, H., & Mackenbach, J. (2013). Modelling obesity
outcomes: reducing obesity risk in adulthood may have greater impact than reducing
obesity prevalence in childhood. Obesity reviews, 14(7), 523-531.

Lhachimi, S. K., Nusselder, W. J., Smit, H. A., Van Baal, P., Baili, P., Bennett, K.,
Fernandez, E., Kulik, M. C., Lobstein, T., & Pomerleau, J. (2012). DYNAMO-HIA-a
dynamic modeling tool for generic health impact assessments. PloS one, 7(5), e33317.
Lim, J., Davison, K. K., Jurkowski, J. M., Horan, C. M., Orav, E. J., Kamdar, N.,
Fiechtner, L. G., & Taveras, E. M. (2017). Correlates of Resource Empowerment
among Parents of Children with Overweight or Obesity. Childhood Obesity, 13(1), 63-
71.

Lindlof, T. R., & Taylor, B. C. (2017). Qualitative communication research methods.
Sage publications.

Llanaj, E., Vincze, F., Késa, Z., Sandor, J., Didszegi, J., & Adany, R. (2020). Dietary
Profile and Nutritional Status of the Roma Population Living in Segregated Colonies
in Northeast Hungary. Nutrients, 12(9), 2836.

Lobstein, T., Jackson-Leach, R., Moodie, M. L., Hall, K. D., Gortmaker, S. L.,
Swinburn, B. A., James, W. P. T., Wang, Y., & McPherson, K. (2015). Child and

129



adolescent obesity: part of a bigger picture. The Lancet, 385(9986), 2510-2520.

101. Lorenzoni, L., Belloni, A., & Sassi, F. (2014). Health-care expenditure and
health policy in the USA versus other high-spending OECD countries. The Lancet,
384(9937), 83-92.

102. Malaescu, S. (2015). Patterns of social marginalization and its spatial expression
in the urban area of ramnicu valcea: preventing vs. Controlling the outcomes. Romanian
Review of Regional Studies, 11(2), 31.

103. Martos, E. (2018). Orszagos Iskolai Menza Korkép. Iskolai Taplalkozas-
Egészségugyi  Kornyezetfelmérés.  Gyorsjelentés  (Orszagos  Elelmezés-  és
Taplalkozastudomanyi Intézet, Ed.). Retrieved from
https://www.ogyei.gov.hu/dynamic/oeti_forms/menza2008.pdf

104. McKenna, M., & Brodovsky, S. (2016). School food and nutrition policies as
tools for learning. In Learning, Food, and Sustainability (pp. 201-220). Springer.

105. McPherson, K. (2014). Reducing the global prevalence of overweight and
obesity. The Lancet, 384(9945), 728-730.

106. Messing, V. (2014). Methodological puzzles of surveying Roma/Gypsy
populations. Ethnicities, 14(6), 811-829.

107. Ministry of Human Capacities (2014): Public Catering Act - EMMI Decree
37/2014. (1V.30), [37/2014. (IV. 30.) EMMI rendelet a kozétkeztetésre vonatkozd
taplalkozés-egészségiigyi elirasokrol]

108. Ministry of Human Capacities (2016): No0.36/2016 Decree on Change of
37/2014 Decree on Nutritional Regulations in Public Catering [ Az emberi eréforrasok
minisztere 36/2016. (XII. 8.) EMMI rendeletea kdzétkeztetésre vonatkozo taplalkozas-
egészségligyi eldirasokrol szold 37/2014. (IV. 30.) EMMI rendelet médositasarol]

109. Minkenberg, M. (2017). The Rise of the Radical Right in Eastern Europe:
Between Mainstreaming and Radicalization. Georgetown Journal of International
Affairs, 18(1), 27-35.

110. Minkwitz, J., Scheipl, F., Cartwright, L., Campbell, 1. C., Chittka, T., Thormann,
J., ... & Himmerich, H. (2019). Why some obese people become depressed whilst others
do not: exploring links between cognitive reactivity, depression and obesity.
Psychology, health & medicine, 24(3), 362-373.

111. Mintzberg, H. (1994). The fall and rise of strategic planning. Harvard business
review, 72(1), 107-114.

112. Montanari, M. (2006). Food is culture. Columbia University Press.

113. Monteiro, C. A., Moubarac, J.-C., Levy, R. B., Canella, D. S., da Costa Louzada,

M. L., & Cannon, G. (2018). Household availability of ultra-processed foods and
obesity in nineteen European countries. Public Health Nutrition, 21(1), 18-26.

114. Murphy, K. M., & Topel, R. H. (2006). The value of health and longevity.
Journal of political Economy, 114(5), 871-904.
115. Nagy, E., Timar, J., Nagy, G., & Velkey, G. (2015). The everyday practices of

the reproduction of peripherality and marginality in Hungary. In Understanding
Geographies of Polarization and Peripheralization (pp. 135-155). Springer.

116. Nieuwenhuijsen, M., Khreis, H., Verlinghieri, E., Mueller, N., & Rojas-Rueda,
D. (2019). The role of health impact assessment for shaping policies and making cities

130



healthier. In Integrating Human Health into Urban and Transport Planning (pp. 609-
624). Springer.

117. Nurwanti, E., Uddin, M., Chang, J.-S., Hadi, H., Syed-Abdul, S., Su, E. C.-Y.,
Nursetyo, A. A., Masud, J. H. B., & Bai, C.-H. (2018). Roles of sedentary behaviors
and unhealthy foods in increasing the obesity risk in adult men and women: A cross-
sectional national study. Nutrients, 10(6), 704.

118. Organisation for Economic Co-operation and Development (2017). Obesity
Update 2017.

119. Organisation for Economic Co-operation and Development (2019). The Heavy
Burden of Obesity.

120. Papon, C., Delarche, N., Le Borgne, C., & Bauduer, F. (2017). Assessment of
cardiovascular risk factors in a Roma community from Southwestern France. American
Journal of Human Biology, 29(1), e22895.

121. Parekh, N., & Rose, T. (2011). Health inequalities of the Roma in Europe: a
literature review. Central European journal of public health, 19(3), 139.

122. Peterson, H. M., & Flaxman, A. D. (2013). Meta-regression with DisMod-MR:
how robust is the model? The Lancet, 381, S110.

123. Petrova, D. (2003). The Roma: Between a myth and the future. Social Research:
An International Quarterly, 70(1), 111-161.

124, Phelan, J. C., & Link, B. G. (2005). Controlling Disease and Creating

Disparities: A Fundamental Cause Perspective. The Journals of Gerontology: Series B,
60(Special_lssue_2), S27-S33. https://doi.org/10.1093/geronb/60.Special _Issue_2.S27

125. Popp, J., Olah, J., Fari, M., Balogh, P., & Lakner, Z. (2018). The GM-regulation
game-—the case of Hungary. International Food and Agribusiness Management Review,
21(1030-2019-598), 945-968.

126. Poveda, A., lbafiez, M. E., & Rebato, E. (2012). Heritability and genetic
correlations of obesity-related phenotypes among Roma people. Annals of human
biology, 39(3), 183-1809.

127. Radicova, I. (2001). Roma= problem. Socioldgia, 33(5), 419-438.

128. Raveaud, M., & van Zanten. (2007). Choosing the local school: middle class
parents' values and social and ethnic mix in London and Paris. Journal of education
policy, 22(1), 107-124.

129. Reidpath, D. D., Allotey, P. A., Kouame, A., & Cummins, R. A. (2003).
Measuring health in a vacuum: examining the disability weight of the DALY. Health
policy and planning, 18(4), 351-356.

130. Ringold, D., Orenstein, M. A., & Wilkens, E. (2005). Roma in an expanding
Europe: Breaking the poverty cycle. World Bank Publications.

131. Ronit, K., & Jensen, J. D. (2014). Obesity and industry self-regulation of food
and beverage marketing: a literature review. European journal of clinical nutrition,
68(7), 753.

132. Rosicova, K., Reijneveld, S. A., Geckova, A. M., Stewart, R. E., Rosic, M.,
Groothoff, J. W., & van Dijk, J. P. (2015). Inequalities in mortality by socioeconomic
factors and Roma ethnicity in the two biggest cities in Slovakia: a multilevel analysis.
International journal for equity in health, 14(1), 123.

131



133. Rudolfson, N., Dewan, M. C., Park, K. B., Shrime, M. G., Meara, J. G., &
Alkire, B. C. (2018). The economic consequences of neurosurgical disease in low-and
middle-income countries. Journal of neurosurgery, 1(aop), 1-8.

134. Rurik, 1., Ungvéri, T., Semanova, C., & Iski, G. (2020). The prevalence and
economic burden of obesity in Hungary. Proceedings of the Nutrition Society, 79,
E194. https://doi.org/10.1017/S0029665120001421

135. Rurik, 1., Torzsa, P., Moczér, C., Ungvari, T., Iski, G., & Sandor, J. (2015).
Prevalence and economic burden of obesity in Hungary: 149/247. Annals of Nutrition
and Metabolism, 67, 331-332.

136. Rurik, 1., Ungvéri, T., Szidor, J., Torzsa, P., Méczér, C., Jancsd, Z., & Séndor,
J. (2016). Obese Hungary. Trend and prevalence of overweight and obesity in Hungary,
2015. Orvosi Hetilap, 157(31), 1248-1255.

137. Ruzicka, M. (2012). Continuity or rupture? Roma/Gypsy communities in rural
and urban environments under post-socialism. Journal of Rural Studies, 28(2), 81-88.
138. Sallis, J. F., & Glanz, K. (2009). Physical Activity and Food Environments:

Solutions to the Obesity Epidemic. The Milbank Quarterly, 87(1), 123-154.
https://doi.org/doi:10.1111/j.1468-0009.2009.00550.x

139. Sandor, J., Késa, Z., Boruzs, K., Boros, J., Tokaji, I., McKee, M., & Adany, R.
(2017). The decade of Roma Inclusion: did it make a difference to health and use of
health care services? International Journal of Public Health, 1-13.

140. Schafft, K. A., & Kulcsér, L. J. (2015). The Demography of Race and Ethnicity
in Hungary. In The International Handbook of the Demography of Race and Ethnicity
(pp. 553-573). Springer.

141. Schlander, M., Dintsios, C.-M., & Gandjour, A. (2018). Budgetary impact and
cost drivers of drugs for rare and ultrarare diseases. Value in Health, 21(5), 525-531.
142. Schwarte, L., Ngo, S., Banthia, R., Flores, G., Prentice, B., Boyle, M., &

Samuels, S. E. (2014). Peer Reviewed: Evolution in Obesity and Chronic Disease
Prevention Practice in California Public Health Departments, 2010. Preventing chronic
disease, 11.

143. Skari¢-Jurié, T., Zeljko, H. M., Naranci¢, N. S., Petranovi¢, M. Z., Tomas, L.,
BareSi¢, A., Milici¢, J., Salihovi¢, M. P., & Jani¢jevi¢, B. (2012). Comparison of
anthropometric indicators of obesity in rural and urban Croatian Roma: a pilot study.
Kongres preventive medicine Promotion of anthropological science: Biological-
Medical Anthropologya, Anthropology of Future (5; 2012),

144, Solberg, C. T., Norheim, O. F., & Barra, M. (2018). The disvalue of death in the
global burden of disease. Journal of Medical Ethics, 44(3), 192-198.
https://doi.org/10.1136/medethics-2017-104365

145, S0s, J. (1942). Magyar néptaplalkozastan {Nutrition of Hungarian population].
Magyar Orvosi Konyvkiadd Tarsulat.

146. Stewart, M. (2002). Deprivation, the Roma and 'the underclass'. Postsocialism:
Ideals, Ideologies and Practices in Eurasia. London: Routledge, 133-155.

147. Stewart, M. (2014). Communist Roma policy 1948-1989: the Hungarian case.
In G. W. (Ed.), Between Past and Future: the Roma of Central and Eastern Europe.
University of Herenfordshire Press.

132



148. Sterman, J. D. (2001). System dynamics modeling: tools for learning in a
complex world. California management review, 43(4), 8-25.

149. Storcksdieck genannt Bonsmann, S. S., Kardakis, T., Wollgast, J., Nelson, M.,
& Caldeira, S. (2014). Mapping of National School Food Policies across the EU28.
150. Stover, J., Brown, T., Puckett, R., & Peerapatanapokin, W. (2017). Updates to

the Spectrum/Estimations and Projections Package model for estimating trends and
current values for key HIV indicators. Aids, 31(1), S5-S11.

151. Suli-Zakar, 1., Czimre, K., & Paloczi, A. (2014). Social Frontiers between the
Roma Minorities and Mainstream Population in Southeast Europe (The Rough Ways
of the Roma Integration). Eurolimes, 17.

152. Szikra, D. (2014). Democracy and welfare in hard times: The social policy of
the Orban Government in Hungary between 2010 and 2014. Journal of European Social
Policy, 24(5), 486-500.

153. Tarjan, R. (1973). Evaluation of school feeding programmes in some European
countries. In Nutrition and Technology of Foods for Growing Humans (Vol. 18, pp.
280-288). Karger Publishers.

154, Tarjan, R., Bouquet, D., So0s, A., & Walthier, J. (1974). Nutritional Surveys in
Hungary. In Assessment of Nutritional Status and Food Consumption Surveys (Vol. 20,
pp. 193-197). Karger Publishers.

155. Timotijevic, L., Khan, S. S., Raats, M., & Braun, S. (2019). Research priority
setting in food and health domain: European stakeholder beliefs about legitimacy
criteria and processes. Food Policy.

156. Tolonen H, editor. EHES manual: part B: fieldwork procedures. 2016. Helsinki,
Finland: National Institute for Health and Welfare; 2016.

157. Toth, G., Molnar, P., & Suskovics, C. (2014). Trends in Body Mass Index in
School-age children in Central-Europe. Hum. Biol. Rev, 3, 167-174.

158. United Nations (2019). World Population Prospects. Retrieved from
https://population.un.org/wpp/

159. Upadhyay, J., Farr, O., Perakakis, N., Ghaly, W., & Mantzoros, C. (2018).
Obesity as a disease. Medical Clinics, 102(1), 13-33.

160. Van Zanten, A. (2003). Middle-class parents and social mix in French urban

schools: reproduction and transformation of class relations in education. International
Studies in Sociology of Education, 13(2), 107-124.

161. van Zanten, A. (2009). Competitive arenas and schools' logics of action: a
European comparison. Compare, 39(1), 85-98.
162. Varga, A., Bakacs, M., Zentai, A., Nagy, B., Nagy-Lorincz, Z., Erdei, G., Illés,

E., Varga-Nagy, V., Sarkadi Nagy, E., & Cserhéti, Z. (2018). Assessment of the public
catering act in primary schools in Hungary. European Journal of Public Health,
28(suppl_4), cky213. 681.

163. Varadi, J. (2009). A magyarorszagi cigany népesség szamanak alakulasa 1850—
1910. Regio, 20(4), 60-81.

164. Waddingham, S., Stevens, S., Macintyre, K., & Shaw, K. (2015). Most of them
are junk food but we did put fruit on there and we have water. Health Education.

165. Watts, N., Amann, M., Ayeb-Karlsson, S., Belesova, K., Bouley, T., Boykoff,

133



M., Byass, P., Cai, W., Campbell-Lendrum, D., & Chambers, J. (2018). The Lancet
Countdown on health and climate change: from 25 years of inaction to a global
transformation for public health. The Lancet, 391(10120), 581-630.

166. Weihrauch-Bluher, S., Kromeyer-Hauschild, K., Graf, C., Widhalm, K,
Korsten-Reck, U., Jodicke, B., Markert, J., Miller, M. J., Moss, A., & Wabitsch, M.
(2018). Current guidelines for obesity prevention in childhood and adolescence.
Obesity facts, 11(3), 263-276.

167. Weiss, E., Japie, C., Balahura, A. M., Bartos, D., & Badila, E. (2018).
Cardiovascular risk factors in a Roma sample population from Romania. Romanian
Journal of Internal Medicine, 56(3), 193-202.

168. World Food Programme (WFP) (2013). School Feeding Policy (Revised).
Retrieved from
https://documents.wfp.org/stellent/groups/public/documents/communications/wfp263
529.pdf?_ga=2.233517214.1895239352.1553180739-536407624.1553180739

169. World Health Organization (2006). Food and nutrition policy for schools: A tool
for the development of school nutrition programmes in the European Region. Retrieved
from https://www.euro.who.int/en/health-topics/disease-
prevention/nutrition/publications/guidance-and-tools/school-age-children-and-
adolescents/food-and-nutrition-policy-for-schools-a-tool-for-the-development-of-
school-nutrition-programmes-in-the-who-european-region

170. World Health Organization (2014). Global status report on noncommunicable
diseases. Retrieved from https://www.who.int/nmh/publications/ncd-status-report-
2014/en/

171. World Health Organization (2020). Obesity and overweight. Retrieved from
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
172. World Health Organization (2021). Body mass index - BMI. Retrieved from

https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-
lifestyle/body-mass-index-bmi

173. Wright, S. M., & Aronne, L. J. (2012). Causes of obesity. Abdominal Radiology,
37(5), 730-732.
174. Zajc, M., Smolej Naranci¢, N., Skari¢-Jurié, T., Mili¢i¢, J., Barbali¢, M.,

Meljanac Salopek, K., ... & Jani¢ijevi¢, B. (2006). Body mass index and nutritional
status of the Bayash Roma from eastern Croatia. Collegium antropologicum, 30(4),
783-787.

175. Zamboni, M., & Mazzali, G. (2012). Obesity in the elderly: an emerging health
issue. International journal of obesity, 36(9), 1151-1152.
176. Zeljko, H. M., Skari¢-Juri¢, T., Naran¢ié, N. S., Baresi¢, A., Tomas, Z.,

Petranovi¢, M. Z., ... & lJani¢ijevi¢, B. (2013). Age trends in prevalence of
cardiovascular risk factors in Roma minority population of Croatia. Economics &
Human Biology, 11(3), 326-336.

134



Appendix 2. Results of cluster analysis of different states, based on their school nutrition policy

Dendrogram using Centroid Linkage
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Appendix 3. Costs of treatment of different diseases, based on literature resources

Yearly cost
estimation to
Hungary,
current
international
Disease Source Year | Country | Cost estimation | dollar
alzheimer Maresova et al. 2018 | Europe 3896/month 18700.8
arterial European
fibrillation Rahman et al. 2016 | states 1010-3225 EUR | 1200
Puig/Junoy,
asthma Pacrula/Aregent; | 2017 | review 416-5317 USD | 2500
29724-62108
breast cancer | Sun 2018 | review USD/year 8000
chronic 60 milliard
kidney USD/19.2
disease Coresh et al. 2003 | US million 3125
1.44-1.45
chronic million GBP
kidney lyear/2814230
disease Kerr et al 2012 | UK head 100
colorectal China, 16552-71751
cancer Wong et al. 2015 | Hong kong | USD/year 4000
column
cancer Orango 2018 | USD 26539 USD 9554.04
133  thousand
diabetes Iski és Rurik 2014 | HU HUF 443.3333
oesophageal 8953-18150
cancer Tramontano 2019 | US USD/year 6000
4570-5664
gallbladder Sutton 2017 | UK GBP/year 2500
115  thousand
hypertension | Iski és Rurik 2015 | HU HUF 383.3333
intracerebral | Porsdal and
haemorrhage | Boysen 2003 | DK 22000 DK 5852
intracerebral
haemorrhage | Shannon et al. 2018 | US 52417 USD 16773.44
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ischaemic

heart disease | Menzin et al. 2008 | US 2800 USD 1120

ischaemic

stroke Jennum 2015 | DK 10750+989 DK | 3051.62

lower  back 251USD/3

pain Crow and Willis | 2009 | US month 321.28

multiple

myeloma Kaur 2018 | IN 6085-666 USD | 2000
134000

myeloid Velde et al. 2016 | NL euro/year 40200

non-Hodgkin

lymphoma Beveridge etal. | 2011 | US 19797 USD 6335.04

ovarian 93000

cancer Bercow et al. 2017 | US USD/year 29760

pancreas Bardou, Marc Le Systematic | 35000

cancer Ray, Isabelle 2013 | review Euro/QUALY | 14000
12155

renal cancer | Wallen 2007 | US USD/year 3889.6

stroke Jennum 2015 | KD 9022 2345.72
33147USD/first

stroke Dewiled et al. 2017 | US year 10607.04
20396-23256

stroke Wang 2014 | US USD/year 4000

subarachnoid

haemorrhage | Ridwan 2016 | DE 16030 EUR 6412
20,8 thousand

tiroid cancer | Lubitz 2014 | US uUsD 6656

uterine fibroid

tumor Soliman 2015 | survey USD/year 5000

137



Appendix 4. The socio-economic characteristic features of participants (n = 72)

Highest level of Gender Age Place of residence
qualification
High BSC | MSc | male |female | <35 | 36— |>50 |Budap |Big |Sma | Villa
school 50 est town | Il ge
(capit town
al)
Catering 1 3 2 3 3 1 4 1 2 1 1 2
service
entrepreneur
(n=6)
Catering 2 8 2 1 11 2 8 2 6 1 3 2
service
manager
(n=12)
Independent 6 6 3 2 1 6
nutritional
specialists
(n=6)
Government 5 2 3 1 2 2 5
(n=5)
Local 1 3 2 2 3 1 1 1 1
authority
(n=4)
Parents 13 9 4 5 21 13 12 1 12 4 5 5
(n =26)
Teachers 9 4 1 1 2 2 7 4 3 4 3 3
(n=13)
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