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SUMMARY

The first objective is to project obesity trends to 2030 based on the current data from Poland. The second objective is to test the effect of a 1%
or 5% decrease in population BMI upon future incidence and prevalence of related non-communicable diseases. A two-stage modelling design
projecting overweight and obesity trends and related diseases in a microsimulation model was developed. Epidemiological data for entry into
a microsimulation model were gathered from Poland. This study used population level data from Poland creating a virtual population within a
microsimulation model. Obesity and overweight in Poland was found to increase to very high levels in men while trends remained unchanged in
women. In a country that currently has about 38 million inhabitants, it is anticipated that by 2030, there might be more than 9 million new cancer
cases; 10 million CHD and stroke cases, and 7 million new cases of type 2 diabetes. These findings have policy implications highlighting the need
for action to curb trends and to reduce increases in the rates of diet-related non-communicable disease.
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INTRODUCTION obese women increased in ten years in the Silesian region from
8.9% to 15% while the prevalence of obesity among men did
During the post-war period and communist rule in Poland not change significantly (8). According to results published in
(1945-1989) the market offer of processed foods was mod- 2004, prevalence of obesity among 19-year-old men increased
est. Food consumption was characterised by a high level of from 0.8% in 1986 to 1.6% in 1995 and 2.5% in 2001 (9). In the
self-supply and seasonality. In the 1980s due to political and last decade two nationwide representative population studies on
economic crises food rationing was introduced. In the post- obesity based on anthropometric mea-surements were carried out
transition period dynamic food industry development and and indicated that excess body weight started to be a growing
international trade growth contributed to significant changes health problem in Poland.
in the dietary behaviour of Polish consumers. For example, In 2000-2001, the “Food consumption and anthropometric
total annual fat consumption per capita increased in the years survey project”, financially supported by the Food and Agricul-
1990-2008 by 30% reaching almost 31 kg, despite the drop in  ture Organization (FAO) and conducted by the Food and Nutri-
butter consumption from 7.8 kg to 4.3 kg. Movement to a free  tion Institute among 2,825 adults, showed that 41.7% of men
market economy resulted in greater availability of cheap, highly  and 28.7% of women in Poland were overweight while 15.7%
calorific food and as a result, an obesity epidemic across Eastern  of men and 19.9% of women were obese (10). The Multicenter
Europe, with rates sometimes higher than countries of Western  Polish Health Status Population Survey conducted in the years
or Northern Europe (1, 2). Because of the role obesity plays in  2003-2005 and coordinated by the Cardiology Institute in War-
the development of non-communicable diseases (NCDs) such  saw pointed to higher prevalence of obesity. Approximately 40%
as coronary heart disease and type 2 diabetes (3-7), increasing  of the measured men and 28% of women were overweight and
obesity rates is an important public health problem rising costs  21.2% of men and 22.4% of women were found to be obese (11).
of public health care. BMI calculations were made with the use of data from 13,408
Data on overweight and obesity ratios during and after the individuals aged 20-74. The most recent available calculations
transformation period in Poland are scarce and often giveamixed based on self-measurement collected by the Central Statistical
picture of the situation. For example POL-MONIKA studies Office of Poland in 2009 (extracted from the European Health
in the population of Warsaw showed no changes in body mass  Interview Survey database (EHIS) show that obesity level among
index (BMI) among women and a growing tendency in men in 15+ year-old men oscillates around 16.5% and among women
the period from 1988-2003. Local epidemiological studies in around 15.2%. Prevalence of overweight is estimated at 44.8%
the years 1993 and 2003 demonstrated that the percentage of in men and 29.4% in women (12).
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Such high overweight and obesity rates are a key public health
problem because of the increased risk of developing chronic, non-
communicable diseases such as type 2 diabetes, cardiovascular
disease (CVD), and obesity-related cancers (3-7). These trends
point to a future high cost burden on the health care system and/
or a high mortality rate from fatal NCDs such as cardiovascular
disease (CVD) or cancer. One Polish study diagnosed 7% of in-
dividuals in a representative study population with diabetes and a
further 9.5% with impaired fasting glucose (IFG) (13). According
to health experts the decline in mortality due to cardiovascular
disease from 1991-1994 can be linked to policy measures which
reduced subsidies on dairy and other animal fats resulting in
price changes and increases in polyunsaturated and decreases
in saturated fat consumption (14). Further research conducted
by Zatonski and his coworkers in the “Closing the health gap in
the EU” project showed that cardiovascular mortality ratio kept
decreasing among both men and women in Poland (15). However,
introduction of new and effective policy measures is needed to
sustain this trend and to challenge the risk of other diseases, such
as obesity.

Projection of obesity trends and related NCDs is important
for the planning of future health policies and expenditures. This
study uses microsimulation modelling to project BMI trends and
related diseases (coronary heart disease, stroke, type 2 diabetes,
and obesity-related cancers — breast, colorectal, liver, kidney,
endometrial, pancreas, and oesophagus) to 2030. It tests two
hypothetical scenarios: the effect of a 1% and 5% decrease in
BMI upon disease prevalence and incidence rates.

Table 1. BMI references of data included in the model (Poland)

MATERIALS AND METHODS

Body mass index (BMI) data stratified by age and sex and cat-
egorised into standard groupings for normal weight (18.5-24.99
kg/m?), overweight (25-29.99 kg/m?) and obesity (>30 kg/m?)
were collected from a literature search using Pubmed and Google
scholar. The World Health Organization (WHO) BMI database,
Eurostat database and personal communication were also used
to gather additional data. A second literature review was carried
out to locate incidence, mortality and survival data for coronary
heart disease, stroke, obesity-related cancers (breast, colorectal,
liver, kidney, endometrial, pancreas, oesophagus) and incidence
data for type 2 diabetes.

Subnational data from 1992 were available in the WHO BMI
database gained from the WHO CINDI project. Three nationally
representative datasets from years 1996, 2004 and 2009 with BMI
data from self-reported height and weight were supplied by the
Central Statistical Office of Poland (CSO). The data for 1996
and 2004 were the results of the Polish Health Interview Survey
and for 2009 of the European Health Interview Survey (EHIS).
Samples for all household surveys were carried out by CSO and
selected with the application of a two-stage sampling scheme. A
sampling frame used to select this type of sample was based on
the TERY'T system, i.e. the Domestic Territorial Division Register.
Dwellings (together with the addresses) were the second-stage
sampling units. All households in selected dwellings were sur-
veyed. In each household all individuals were interviewed (in the
case of BMI — people aged 15 or more years).

Sample size, | Sample size, Measured/ National/

Data source Data years males females Age groups | self-reported | subnational
data data
WHO; CINDI, 2003 1992 792 904 25-64 measured subnational
gz;z:;aftodra;i?:s;: National Health Interview 1996 3,137 9,411 15-100 self-reported national
z’ﬁgﬁgggf;ez’t"riCHSOU‘Jriigf"Z%BOS"?lg‘))”SUmpt'O” and 2001 1,949 19-100 both national
Statistical Office Poland, personal communication 2004 19,335 19,446 15-70 self-reported national
Statistical Office Poland, personal communication 2009 11,932 14,673 15-70 self-reported national
Table 2. Disease references of data included in the model (Poland)

Disease Incidence Mortality Survival
Diabetes http://www.healthmetricsandevaluation.org/search-ghd-data | non-fatal non-fatal
CHD UK proxy, Heartstats WHO 2008 Heartstats 28 CF
Stroke Wawrzynczyk et al., 2011 WHO 2008 EU Chronic disease report, 2007
Cancers
Breast Globocan 2008 Globocan 2008 Gondos et al., 2008
Colorectal Globocan 2008 Globocan 2008 Gondos et al., 2008
Endometrial Globocan 2008 Globocan 2008 Gondos et al., 2008
Kidney Globocan 2008 Globocan 2008 Gondos et al., 2008
Liver Globocan 2008 Globocan 2008 Gondos et al., 2008
Oesophagus Globocan 2008 Globocan 2008 Gondos et al., 2008
Pancreatic Globocan 2008 Globocan 2008 Gondos et al., 2008
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A fifth national dataset from 2001 was taken from the WHO
BMI database (16). References for these data can be found in
Table 1. The disease data in the model are included in Table 2.

Statistical Analysis

The Foresight working group developed a two-part model-
ling process that was used in the current analyses (17). The
first part applies a multivariate, categorical regression analysis
to cross-sectional BMI data by age and sex from Poland. Age
and calendar years are included as covariates and the pre-
dicted proportions of population in each BMI category were
constrained to sum up to 100%. The 95% confidence intervals
were produced from Bayesian posterior distribution of the
regression parameters.

The second part of the modelling process applies a microsimu-
lation programme to enable longitudinal projections. This creates
a virtual population of Polish individuals based on projected BMI
distributions from 2010-2030 and current population statistics
(births, deaths, age, and sex distributions). BMI values were
randomly assigned as a function of age, sex and calendar year.
Further details of the statistical analyses can be found in the study
by Wang et al. (18).

The results were determined by three scenarios: scenario 0)
trends continue as predicted; scenario 1) trends decrease by 1%
relative to scenario O; scenario 2) trends decrease by 5% relative to
scenario 0. This method includes data on the population structure
of Poland illustrated in Fig. 1.

RESULTS

Fig. 2 presents the current and projected prevalence of over-
weight and obesity in men and women to 2030. Male BMI shows
a sharp and steady increase from 2010 to 2030. Women show a
slight increase over time. The overall number of men and women
(15 years +) in the Polish population in 2009 was 32,617,000
according to CSO Based on EHIS results altogether, 4,270,000
people, of which 2,246,000 women and 2,024,000 men were
estimated as being obese (BMI > 30 kg/m?) (12). Based on our
projections more than 13 million adults — 18% of men and 23%
of women — will be obese (> 30 kg/m?) by 2030. If trends do not
slow down, by 2030, 79% of men and 50% of women in Poland
will be either overweight or obese (BMI > 25 kg/m?).

males [18.9 m] females [20.8 m]

[90+] 0.3% [90+] 0.8%

[80-89] 2.4% [80-89] 4.8%
[70-79] 5.5% [70-79] 7.8%
[60-69] 9.9% [60-69] 11.1%

[50-59] 15.2%
[40-49] 12.9%
[30-39] 16.4%
[20-29] 16.5%
[10-19] 11.6%
[0-9] 9.4%

[50-59] 15.2%
[40-49] 12.0%
[30-39] 14.9%
[20-29] 14.9%
[10-19] 10.3%
[0-9] 8.3%

Fig. 1. Population pyramid Poland.
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Fig. 4. Cumulative incidence cases avoided per 100,000.

Fig. 3 presents the projected prevalence of each disease from
2010 to 2030 per 100,000 of the population. The burden of disease
increases over time, e.g. rates of type 2 diabetes are predicted to
increase from 5,080 prevalence cases in 2010 to 5,759 cases per
100,000 of the population. Fig. 4 presents the projected cumula-
tive incidence of cases avoided in 2020 and 2030 per 100,000 of
the population in 2010 given a 1% (scenario 1) or 5% (scenario
2) decrease in population BMI. It is clear that a 5% reduction in
population BMI would have a particularly significant impact upon
the incidence of CHD, stroke and type 2 diabetes.

Table 3 presents the cumulative incidence rates and prevalence
cases avoided by scenario. Cumulatively, it is predicted that there
may be more than 1 million new cancer cases, almost 8 million
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Table 3. Cumulative incidence cases from year 2010 (per 100,000 of population in 2010)

Year Cancers CHD & Stroke Diabetes
Scenario 0
2010 132 (+3) 987 (+9) 203 (+4)
2020 1,674 (+12) 10,546 (+31) 2,426 (+15)
2030 3,857 (+21) 23,564 (+51) 5,396 (+25)
Scenario 1
2010 133 (+3) 988 (+9) 203 (+4)
2020 1,659 (+12) 10,377 (+31) 2,252 (+14)
2030 3,820 (+21) 23,163 (+51) 5,011 (+24)
Scenario 2
2010 132 (+3) 988 (+9) 200 (+4)
2020 1,613 (+12) 9,866 (+30) 1,832 (+13)
2030 3,709 (+20) 22,018 (+49) 4,064 (+21)
Table 4. Probability of BMI — Group by age-group and gender projected to 2030
2010 2010 2010 2020 2020 2020 2030 2030 2030
(<25) (25-30) (>30) (<25) (25-30) (>30) (<25) (25-30) (>30)
0-4,M 0.99 0.01 0.01 0.99 0.01 0.01 0.99 0.01 0.01
0-4,F 0.99 0.01 0.01 0.99 0.01 0.01 0.99 0.01 0.01
5-9M 0.97 0.03 0.00 0.97 0.03 0.00 0.97 0.03 0.00
5-9,F 0.97 0.03 0.00 0.97 0.03 0.00 0.97 0.03 0.00
10-14, M 0.87 0.11 0.02 0.87 0.11 0.02 0.87 0.11 0.02
10-14,F 0.85 0.12 0.03 0.85 0.12 0.03 0.85 0.12 0.03
15-19, M 0.75 0.18 0.06 0.75 0.18 0.06 0.75 0.18 0.06
15-19, F 071 0.19 0.10 0.71 0.19 0.10 0.71 0.19 0.10
20-24, M 0.66 0.28 0.06 0.54 0.36 0.10 0.40 043 0.17
20-24, F 0.87 0.10 0.03 0.83 0.11 0.06 0.76 0.12 011
25-29, M 0.66 0.28 0.06 0.54 0.36 0.10 041 0.42 0.17
25-29, F 0.87 0.1 0.03 0.83 011 0.05 0.78 0.13 0.09
30-34,M 0.32 0.50 0.17 0.26 0.52 0.22 0.19 0.53 0.27
30-34,F 0.63 0.27 0.10 0.65 0.26 0.09 0.66 0.26 0.08
35-39, M 0.32 0.50 0.17 0.26 0.52 0.22 0.19 0.53 0.27
35-39, F 0.63 0.27 0.10 0.65 0.26 0.09 0.66 0.26 0.08
40-44, M 0.33 0.50 0.18 0.26 0.52 0.23 0.20 0.53 0.28
40-44, F 0.63 0.27 0.10 0.64 0.26 0.09 0.66 0.26 0.09
45-49, M 0.33 0.50 0.18 0.26 0.52 0.23 0.20 0.53 0.28
45-49, F 0.63 0.27 0.10 0.64 0.26 0.09 0.66 0.26 0.09
50-54, M 0.25 0.5 0.25 0.18 0.53 0.30 0.12 0.54 0.34
50-54, F 0.35 0.39 0.26 0.35 0.39 0.27 0.34 0.38 0.28
55-59, M 0.25 0.50 0.25 0.18 0.53 0.30 0.12 0.54 0.34
55-59, F 0.35 0.39 0.26 0.35 0.39 0.27 0.34 0.38 0.28
60-64, M 0.25 0.5 0.25 0.18 0.52 0.30 0.12 0.53 0.35
60-64, F 0.35 0.39 0.26 0.35 0.39 0.27 0.35 0.38 0.27
65-69, M 0.25 0.50 0.25 0.18 0.52 0.30 0.12 0.53 0.35
65-69, F 0.35 0.39 0.26 0.35 0.39 0.27 0.35 0.38 0.27
70-74,M 0.30 0.51 0.19 0.19 0.55 0.27 011 0.55 0.34
70-74,F 0.33 0.45 0.23 0.23 0.51 0.26 0.15 0.56 0.30
75+, M 0.30 0.51 0.19 0.19 0.55 0.27 0.1 0.55 0.34
75+ F 0.33 0.45 0.23 0.23 0.51 0.26 0.15 0.56 0.30
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CHD and stroke cases and nearly 2 million new cases of type 2
diabetes by 2030 due to increasing rates of overweight and obesity.

Table 4 presents the probability of BMI-Group by age-group
and gender projected to 2030. Overweight and obesity is projected
to increase sharply in men, but is mostly level in women over
time, with a slight increase or decrease depending upon age group.

DISCUSSION

This study used microsimulation modelling to project BMI
trends and studied diseases in Poland until 2030 and tested the
effect of two hypothetical scenarios that reduced BMI by 1% and
5% upon disease incidence and prevalence rates. It is alarming
that rates of overweight and obesity are predicted to rise to such
high rates, especially in men. The hypothetical scenarios usefully
demonstrate how important decreases in BMI can be. With a well
thought out and effective health policy aimed at life-style change
of consumers, Poland could considerably reduce the burden of
ill-health brought about by obesity.

Itis clear that in order to prevent obesity among adults, policy
measures relating to healthy eating in schools are necessary. Ac-
cording to a report published by the Mother and Child Institute
in Warsaw, 10.2% of 14-15 year-old boys and 11.9% of 14-15
year-old girls had potentially harmful excessive body weight
in 2005 (based on child growth standards) (19). Some studies
(many of them published only in Polish) explore the specificities
of activities carried out in Polish schools linked to promotion of
healthy diets. However, the participation of schools in obesity
prevention in Poland is not satisfactory.

In April 2010, a “School Environment and Health” question-
naire developed in the frame of the 2009/2010 Health Behaviour
in School-aged Children (HBSC) study was posted to 700 ran-
domly selected primary, secondary and cluster schools in Poland.
Overall 520 questionnaires were returned, in almost 75% of cases
answered by head teachers. The majority of schools admitted hav-
ing informal nutrition policies, only 25.7% had a written policy
on the consumption of healthy foods, 10% on limiting sweets,
chips, soft drinks, and other junk food, and only 7% had a writ-
ten policy stating that fruits and vegetables should be offered at
school events. The article concluded that “there is a burning need
to develop a coherent nutritional policy in Poland at the regional,
local and school level” (20).

Since Poland’s integration with the European Union in 2004
and the introduction of the EU funded Fruit Scheme (within the
Common Agricultural Policy) the number of primary-school
pupils participating in the scheme reached almost 800,000 (21).
In 2006, the Chief Sanitary Inspectorate (the institute responsible
for public health in Poland) together with the Polish Federation
of Food Industry addressed the growing problem of overweight
and obesity among school children. This partnership led to the
creation of the “Keep Fit” educational programme implemented
in 28% of primary schools and in 72% of lower-secondary
schools (21). The programme uses the “project” technique
and consists of an educational pack for teachers, students and
parents. Additionally, more and more local authorities in big
cities (Warsaw, Gdansk) are becoming involved in promoting
of healthy lifestyle. Based on a qualitative study conducted in
2004-2005, which explored the views of stakeholders towards

various obesity policies such as health education, technological
solutions, modifying the environment to improve physical activ-
ity, there is no single option that would be sufficient to address
the problem of obesity (22).

Despite activities carried out by research and academic institu-
tions including publishing long- and short-term plans and recom-
mendations for the government — no national programme aimed at
improving the lifestyle of Poland’s population was implemented
before 2006. Only in response to the WHO initiative expressed
in the Global Strategy on Diet, Physical Activity and Health
(Geneva, 2004) POL-HEALTH - a National Programme for
the Prevention of Overweight, Obesity and Non-Communicable
Diseases through Diet and Improved Physical Activity was ap-
proved by the Minister of Health. POL-HEALTH is compliant
with the European Charter on Counteracting Obesity signed on
16 November 2006 by 48 countries of the WHO European Re-
gion in Istanbul and also with the state health policy (23). At its
initial stage the estimated cost of the programme implementation
was estimated at 85 min PLN. The POL-HEALTH budget for
2007-2011 was planned at 12,207,000 PLN. However, according
to the Minister of Health due to cost modification and cuts only
3.5 mIn PLN (800,000 euro) was spent during the first 7 years
of POL-HEALTH.

In November 2007, the Polish Diet, Physical Activity and
Health Council was established in Poland by the Minister of
Health. In January 2008, the first meeting of the council members
took place. The 25 members represent public institutions (such
as the Ministry of Health, Ministry of Education and Ministry of
Sports), academic, health as well as nutrition research centers, the
Polish food and drink industry, consumer organisations, health
related NGOs and media.

The Council is based on a partnership approach inspired by
the activities of the European Diet, Physical Activity and Health
Platform, created in 2005 by the Directorate-General for Health
and Consumers (DG SANCO). Itis an advisory body of the Polish
Ministry of Health in the field of food, nutrition and physical
activity. In 2011, the Council members prepared a new healthy
life-style education tool (The Health Plate) and the launch of a
new website to promote the activities of the Ministry of Health in
the field of nutrition was expected in 2012. A multi-stakeholder,
intersectoral and partnership-based approach, led and supervised
by governmental administration seems to be the best solution to
handle the obesity epidemic.

Due to financial and structural (organisational) constraints,
despite the development of long-term programmes (enhanced
by EC and WHO activites), no major government-supervised
nation-wide obesity-fighting intervention has yet been carried
out in Poland (as in many other countries). Therefore, its effec-
tiveness cannot be studied or proven. Two so-called Operational
Objectives (out of 6 concerning the area of health promotion) i.e.
“Improving nutritional habits of the population and the health
quality of food: reducing prevalence of obesity” and “Increasing
physical activity of the population” are included in the current
National Health Programme (2007-2015). Its outcome has to be
evaluated in the future.

The results of the microsimulation modelling look at the cur-
rent situation based on available data. It is an estimation that may
“open the eyes” of policy makers, stakeholders (food industry,
NGOs) and consumers. However, the model is dependent upon
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the quality of the data input into it and unfortunately a full set
of disease data was not available for Poland. We used proxy
country data for CHD (UK proxy) incidence and survival (UK
proxy). In addition, data were either subnational or self-reported
and national meaning predictions should be considered with
this limitation in mind. Self-reported height and weight data are
notoriously underreported (24). Furthermore, women are more
likely to underreport weight than men as well as overweight and
obese than normal weight individuals (25). This is interesting
since our results show that overweight and obesity increases
sharply in men, but is mostly level in women over time, with a
slight increase or decrease depending upon age group (Table 4).
Errors in self-report might reflect this discrepancy suggesting
that rates are higher in the total population. Measured, nationally
represented data sets are needed.

As well as adult obesity, childhood obesity is a major public
health concern since weight tracks over time. Recent data has
shown an alarming increase in obesity in children in Poland and
other countries (26-28). Poland has a fairly young population
and also low birth rate (1.29), thus the potential to curb rates in
the young so that rising rates of chronic diseases in middle-age
are halted. Due to lack of representative data we were not able to
include data on children into this study (29). For this reason we
assumed childhood obesity trends to be stable and the level they
were set in the microsimulation was conservative. The effect of
this is that the recent increase in childhood obesity in Poland was
missed and as weight tracks, trends in adulthood are underesti-
mated. In addition, the programme assumes that people do not
reverse their BMI categories. However, this reflects reality where
BMI group rarely changes as weight loss is hard to maintain.

These findings present an important story for policy makers
and public health and nutrition experts in Poland. If rates fail to
halt then the proportion of chronic non-communicable diseases
will escalate placing a burden on the public health system (and
economy as a whole), long-term suffering (lowering of quality of
life) of many millions of men and women and premature death
from preventable diseases (30). It is important to monitor the situ-
ation as well as intensify the actions on local and national level
including educating young consumers on healthy food choices
not to gain weight.
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