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I Abstract
Introduction. Obesity is a serious health problem in nearly all regions of Europe. During the last four decades, the percentage
of obese people increased four times among men and twice among women, reaching a global epidemic scale as the biggest
health-related issue in the developed and developing countries.
Objective. The aim was to assess the epidemiological situation of obesity, according to gender among adults in Europe,
compared with other regions and selected worldwide countries, as well as to devise a forecast for the near future based
on analysis results.
Materials and method. An overview was performed of the World Health Organization (WHO) statistical database in
1999-2016, concerning obesity prevalence among people over the age of 20 across 28 countries of the European Union. A
forecast for the years 2020 and 2030 was prepared by evaluation of gradients for trendline equations. Moreover, some of
the world regions, as well as individual countries, five per region, were collated and analyzed to prepare the forecast.
Results. The percentage of obese people in the countries of the European Union continues to increase every year. The
dynamics of obesity growth in Europe is greater for men than for women (3.09% per year vs. 1.92% per year). With the
growth rate remaining at the estimated level, in 2030 there will probably be more obese men (38.1%) than women (32.7%)
in Poland, and in Europe likewise — 36.6% and 32.0%, respectively.
Conclusions. Obesity has become a major epidemiological problem and an undisputable health problem not only in

Poland and other European countries, but worldwide.
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INTRODUCTION

Obesity is a serious health problem in nearly all parts of
Europe. During the last four decades, the percentage of
obese people increased four times among men and twice
among women [1], reaching a global epidemic scale and the
largest health-related issue in the developed and developing
countries [2]. The severity of the obesity problem varies
between countries, but affects people of any age, gender
or social group. It contributes to the increase in mortality
rate worldwide, as a more frequent cause of death than
underweight or malnutrition [2]. At least 3.5 million people
worldwide die every year due to overweight and obesity [3],
with over one million deaths in Europe alone [3, 4] and affects
approximately 12 million patients annually. Obesity-related
comorbidities add to this number and lead to other adverse
consequences for health and psychosocial life.

According to the 2014 data of the World Health
Organization (WHO), over 2.3 billion people aged 18 years
and above worldwide are overweight; of these, 700 million are
obese [3]. This means that 39% of the global adult population
have an overweight problem, of which 11% of men and 15%
of women are affected by obesity. In Europe, the number of
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diagnosed obesity cases is between 19% (Denmark) and 31%
(Malta) [5]. In the UK, the Department of Health forecasts
that should the present trend hold, then by 2050 average life
expectancy for men will be shortened by five years [5].

According to the WHO, obesity is an abnormal or excessive
accumulation of adipose tissue which may contribute to
a significant deterioration of health [2]. It is a chronic
disease increasing the risk of developing other pathological
conditions, and comorbid with such other pathological
conditions. Among adults, such conditions include: type
2 diabetes (80% of cases), ischemic cardiac disease (35% of
cases), hypertension (55%) [4], brain strokes, gall bladder
disorders, dyslipidaemia, insulin resistance, sleep apnea
and some types of cancers. Consequently, it is a cause of
premature death and psychoemotional disorders [2]. Calle E.
etal. [6] calculated that persons with a BMI above 40 kg/m?,
overall mortality due to cancer increases by 52% in men
and 62% in women. It is particularly high for some cancers
- mortality rate increased by 525% for uterine cancer in
women, and by 325% for hepatic cancer in men [6].

Excessive body weight, apart from increasing mortality,
also leads to disability and poorer quality-of-life [7-12], and
in turn, its treatment entails serious economic consequences
and places a burden on public healthcare systems. The direct
cost of treatment of obesity-induced diseases in adults in
Europe has been assessed at above 7% [13] of total healthcare
costs, which is comparable to the costs associated with the
treatment of neoplastic diseases.
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OBJECTIVE

The aim of this paper was to assess the epidemiological
situation of obesity among adults according to gender in EU
countries, compared to other regions and selected countries
worldwide. Additionally, changes in obesity prevalence over
time were analyzed and forecasts for the nearest future were
devised based on the analysis results.

MATERIALS AND METHOD

An overview of the WHO Global Infobase, the main statistical
bank for medical and sanitary data collected by WHO, was
performed for the period 1999-2016 in terms of obesity
prevalence among adults in EU countries, in all regions and
selected countries of the world.

Percentages of obese persons over the age of 20, were collated
and analyzed for men and women separately in the EU28 for the
years 1999-2009. The percentages for 2010-2016 were collated
separately because of the changed age of the study subjects.
Obesity increasingly affects young people, which is why as of
2010 the data recorded in the WHO Global Infobase concern
people aged over 18. Gradient values of trendline equations
reflecting the directions of changes in obesity prevalence in
individual countries were determined using a simple linear
regression model, and forecasts for 2020 and 2030 were
prepared. Various regions of the world, Africa, North and South
America, South-East Asia, Middle East, Western Pacific, and
Europe, and 5 countries representative for every region, were
also collated and analyzed with a forecast prepared. Statistical
analysis was carried out using Statistica 10.0 software.

RESULTS

To illustrate the epidemiological situation of obesity in EU
countries, data from WHO database were analyzed. Table 1
lists obesity rates (in %) in 1999-2009 for men and women
aged over 20, for the EU28 in percentage values.

Analysis of the presented data shows that the percentage
of obese people in EU countries, except for women in the
UK and Italy, continues to increase annually. The differences
between genders in individual EU countries, however, are
small. The difference between the lowest and the highest
rates in men and women was 3.4 percentage points. In 1999,
the lowest rate for men was found in Estonia at 25.4%, while
for women it was 25.0% in Estonia and France, which means
that 18 years ago at least 1 in 4 adults in the EU (over the age
of 20) were obese. Eight years ago, in 2009, Romania had the
lowest percentage of obese men (25.7%) and Italy of women
(25.2), while the Czech Republic had the highest percentage
of obese men (28.4%) and Malta of women (27.9%). Note that
both the lowest and the highest obesity rates are better for
women than for men, 25.2% vs. 25.7% and 27.9% vs 28.4%,
respectively. The difference between the genders in both cases
was 0.5 percentage point. This does not seem very significant,
but in terms of multimillion communities in the EU, it means
an outnumbering by thousands of people. Analyzing further
the differences in obesity percentages between genders, it
must be noted that globally in the EU28 average obesity rate
for men (27.1%) was higher in 2009 than the average rate for
women (26.3%) by 0.9 percentage point. Moreover, in only 7

countries out of the EU28, Belgium, Denmark, Finland, the
Netherlands, Luxemburg, Germany and Sweden, there were
fewer obese women than men. Regression analysis describing
the relationship between the year and percentage of obese
people in EU countries (Tab. 4; Fig. 1) showed that, taking
into account the differences in 1999 between the analyzed
countries, women had an average lower rate by 0.2% of obese
women, compared to men (-0.9% — 1.1%), and in all countries
there was an annual increase by 0.1% of obese people.

In terms of gender, it is also noteworthy that the dynamics
obesity growth in Europe is greater for men than for women
(3.1% per year vs. 1.9% per year). The smallest increase in the
percentage of obese men in the study period was observed
in Italy and France (by 0.7 pp) and the largest in Estonia (by
1.3 pp). Among women, on the other hand, the UK was the
only EU country to see a decrease in the analyzed percentage
by 0.1 pp. In Italy, following a period of increases of the
analyzed percentage, a decrease was observed in 2003 and
held until 2009, eventually achieving a level identical to that
observed in 1999.

Obesity rates in Poland in 1999 were identical for both
genders. Growth rate over the study years was larger among
men, thus in 2009, there were slightly more obese men than
obese women (difference of 0.5 pp).

Thirteen countries had over-average values for men (27.1%)
and 16 countries for women (26.3%). Within the EU, average
obesity rates were exceeded for both men and women in the
following countries: the Czech Republic, Finland, Spain,
Ireland, Luxemburg, Germany, Slovenia, UK, Cyprus,
Lithuania, Hungary, and Malta.

Analysis of data for 2010-2016 (Tab. 2), shows that the
growing trend from the previous years was maintained. In
all the EU28, obesity prevalence in 2016 was higher than
in 2010, both among women and men aged >18 years. The
lowest obesity rates were found among men in Portugal and
Slovenia, and among women in Denmark, where they were
lower than the lowest rate for men by 2.5 pp. The highest
obesity rate was found for both men and women in Malta,
where it was higher than the highest EU average rate for men
by 0.3 pp. In 2016, the average rate was lower than in 2009,
for both men and women (25.1% and 25.3%, respectively),
which presumably stems from the changed methodology of
presenting results as the 1999-2009 data applied to persons
aged 220 years, while 2010-2016 data to persons aged >18
years. The addition of younger people, i.e. a group with
the lowest percentage of obese persons, to the study group,
probably lowered these results globally, but significantly
affected the structure in individual countries, Poland
included. Therefore, among men, the obesity rate decreased
compared to 2009 by 5.3 pp, and in the group of women by 3.1
pp; thus, it could be concluded that in Poland there were very
few obese young people aged 18-20 years, which reduced the
overall rate for the study groups. Obesity growth dynamics
in Poland remained greater for men than for women - 2.9%
per year for men vs. 1.7% per year for women.

Regression equation describing the relationship between
the year and the percentage of obese people is as follows:

Percentage=25.7+0.07*(Year-1996) + 0.63*Gender
(Female=0, Male=1.)

The coefficient for the year is estimated with some
accuracy (b=0.07, 95% CI [0.06, 0.09]) and is statistically
significant (t(77)=9.20, p<0.001). The linear regression model
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Table 1. Obesity prevalence in men and women aged over 20 in EU countries in 1999-2009 in percentages.

BMI > 30 (crude estimate)

EU country 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 1999=100*
M F M F M F M F M F M F M F M F M F M F M F M F

Austria 260 252 26.1 252 262 253 262 254 263 254 264 255 265 255 26.6 256 26.7 257 267 257 26.8 258 103.1 1024
Belgium 264 256 264 256 265 257 266 257 267 257 267 257 268 258 269 258 270 258 27.1 258 272 258 103.0 100.8
Bulgaria 259 257 26.0 257 260 257 26.1 257 262 258 263 258 264 259 265 259 266 260 267 26.1 268 26.1 1035 1016
Croatia 260 252 26.1 252 26.1 253 262 254 263 255 264 256 265 257 26.6 257 267 258 268 259 26. 259 1035 1028
Cyprus 268 258 269 259 270 260 27.1 260 272 26.1 272 262 273 262 274 263 275 264 276 264 27.7 265 1034 1027
Ezf)ﬂ:alic 274 270 275 270 276 270 277 27.1 278 27.1 279 271 279 272 281 272 282 273 283 273 284 273 1036 101.1
Denmark 254 248 255 249 256 249 257 250 258 25.1 259 252 250 253 26.1 253 263 254 264 255 265 256 1043 103.2
Estonia 253 250 254 251 255 252 257 252 258 253 259 253 260 254 262 254 263 255 264 255 26,6 255 1051 1020
Finland 263 258 264 258 26,5 259 265 259 26,6 260 267 260 268 26.1 269 261 270 262 27.1 262 272 263 1034 1019
France 257 25.0 257 25.0 258 25.1 259 251 260 252 260 252 261 252 262 252 263 253 263 253 264 253 1027 101.2
Germany 269 260 27.0 260 271 261 27.1 262 272 262 273 262 273 263 274 263 275 264 276 264 277 265 103.0 1019
Greece 258 250 259 251 259 251 260 252 26.1 253 262 253 263 254 264 254 266 255 267 255 26.8 256 1039 1024
Hungary 264 259 265 259 266 260 267 26.1 268 262 269 263 270 263 27.1 264 272 265 274 266 27.5 266 1042 1027
Ireland 269 260 27.0 26.1 271 262 272 262 273 263 274 264 275 264 275 265 276 266 27.7 267 278 268 1033 103.1
Italy 26.1 252 26.1 254 262 254 263 254 263 254 264 253 265 253 26.6 253 267 253 268 252 26.8 252 1027 100.0
Latvia 257 256 257 256 258 257 259 258 260 258 262 259 263 260 264 26.1 266 26.1 267 262 268 263 1043 1027
Lithuania 26.1 26.1 262 262 263 262 264 263 265 264 266 264 267 265 268 266 270 266 27.1 266 272 266 1042 1019
Luxembourg 26.8 260 269 26.1 270 262 27.1 263 272 264 273 264 274 265 275 266 276 266 277 267 278 267 1037 102.7
Malta 271 271 272 272 273 273 274 274 275 275 275 275 276 276 277 277 278 278 279 279 279 279 103.0 103.0
Netherlands 254 252 255 253 256 254 257 254 258 255 259 256 260 257 26.1 258 263 259 264 260 265 26.1 1043 103.6
Poland 260 260 26.1 260 262 26.1 262 26.1 263 26.1 264 262 265 262 26,6 263 267 263 268 264 269 264 1035 1015
Portugal 26.1 262 262 263 263 263 264 264 264 265 265 265 266 266 267 266 268 267 269 268 27.0 268 1034 1023
Romania 248 25.1 248 25.1 248 251 249 252 250 253 25.1 253 252 254 253 255 255 255 256 255 257 256 103.6 1020
Slovakia 263 262 264 262 264 262 265 262 265 262 266 262 267 263 268 264 269 264 270 265 271 265 103.0 101.1
Slovenia 26.7 264 268 265 269 266 270 266 271 267 272 267 273 267 274 268 275 268 276 268 277 269 103.7 1019
Spain 266 263 268 263 269 264 270 265 27.1 265 273 266 274 267 275 267 276 268 278 269 279 269 1049 1023
Sweden 259 252 259 252 260 252 26.1 253 262 253 262 253 263 254 264 254 265 255 266 255 267 255 103.1 101.2
UK 26.7 264 268 265 269 265 270 26.7 271 268 272 268 273 269 274 260 275 261 276 262 277 263 1037 99.6

*Single-base index number shows percentage of increase/decrease rate (over or below 100), compared to base year (1999). Lowest and highest indicators are highlighted.

Source: own elaboration based on WHO Global InfoBase (www.who.int, retrieved 20.06.2017).

is statistically significant (F (2, 613)=121.6, p<0.001) and
allows the explanation that only 28.2% of the percentage of
obesity variance (RA2_adj=0.212,90% CI [0.17,0.27]) (Tab. 4).

Regression equations describing the analyzed relationship
for worldwide data: Percentage =25.1 +0.45*(Year-2010); 25.1
is the average value for the world (Tab. 5). The linear regression
model is statistically significant (F (7, 116)=28.5, p<0.001) and
explains 61% of the variance of the variable percentage of
obese people (R2_adj=0.61, 90% CI=[0.49, 0.68]).

Analysis of obesity epidemic dynamics in all EU countries
shows the slowest increase in obesity rate growth for obese
men and for obese women in Malta, while the fastest for men
in Portugal and for women in Ireland. Considering Europe as
an entire region of the world, the growth of this phenomenon
is faster among men than women, although there are more
obese women than men (in 2016 by 0.2 pp).

With the growth rate remaining at the estimated level in
individual EU countries, the percentage of obese people in
Poland may currently amount to 26.9% for men and 26.6%
for women, and in Europe as a region—26.5% for men and
26.1% for women.

In 2020, the obesity prevalence in Poland may be as high
as 28.5% and 27.6%, respectively, and in Europe — 28.0% and
27.1%.1n 2030, there will probably be more obese men (38.1%)
than women (32.7%) in Poland, and in Europe likewise -
36.6% and 32.0%, respectively. Globally meanwhile, obesity
may affect almost one in 5 men (18.9%) and almost one in
4 women (22.5%) worldwide. In order to assess the global
trends concerning obesity, the analyzed rates for European
countries were compared to data for other world regions
(Tab. 3).

Of the analyzed non-European countries, the greatest
number of obese men in 2016 was noted in the USA, Kuwait,
and Canada, and of obese women in Kuwait, Saudi Arabia,
and United Arab Emirates. and the share of obese persons,
particularly among women, was significantly higher than the
EU average. At the same time, the issue of obesity in these
regions is characterized by a relatively slow growth rate.

The lowest number of obese people were noted for male
populations of Uganda, Bangladesh, Nepal, and India (below
3%), and for the female populations — below 5% in Japan,
Bangladesh, Nepal, and India.
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Table 2. Obesity prevalence among people aged over 18 in EU countries in 2010-2016 in percentages, and change dynamics analysis with forecast

for the next few years

Male Female

EU country

2010 2016 2010=100* 2020 2030 2010 2016 2010=100* 2020 2030
Austria 20.1 234 116.4 26.1 341 183 20.6 1126 224 27.5
Belgium 221 25.1 113.6 27.4 343 22.2 239 107.7 253 28.8
Bulgaria 235 275 117.0 30.8 40.7 25.0 274 109.6 293 344
Croatia 221 26.0 117.6 29.2 39.0 254 28.2 111.0 30.4 36.5
Cyprus 19.3 22.4 116.1 249 324 21.0 22.8 108.6 243 28.0
Czech Republic 25.0 285 114.0 313 394 26.6 28.6 107.5 303 343
Denmark 20.7 237 1145 26.1 33.1 17.4 189 108.6 20.1 23.2
Estonia 18.9 219 115.9 243 316 239 253 105.9 26.6 29.3
Finland 22.7 25.7 113.2 28.0 34.9 22.2 24.2 109.0 25.8 30.0
France 20.5 235 114.6 259 329 21.2 23.0 108.5 245 28.2
Germany 232 26.6 114.7 293 373 224 24.9 111.2 26.9 323
Greece 22.2 26.0 1171 29.1 385 26.4 28.7 108.7 30.6 353
Hungary 257 299 116.3 333 436 25.0 275 110.0 29.5 34.8
Ireland 22.0 26.5 120.5 30.3 424 229 27.3 119.2 30.6 42.0
Italy 19.7 225 114.2 247 31.2 21.4 233 108.9 24.9 28.8
Latvia 19.8 229 115.7 254 328 26.5 28.0 105.7 294 323
Lithuania 22.0 253 115.0 27.9 357 29.1 30.9 106.2 325 36.0
Luxembourg 22.6 26.0 115.0 28.7 36.8 20.4 22.4 109.8 24.0 28.2
Malta 27.7 309 111.6 333 40.4 29.7 31.2 105.1 327 355
Netherlands 19.1 227 118.8 25.7 35.0 20.8 234 1125 254 31.2
Poland 21.6 25.4 117.6 285 38.1 233 25.7 110.3 27.6 327
Portugal 18.2 221 121.4 254 36.1 214 24.2 113.1 26.4 327
Romania 20.6 24.9 120.9 28.6 40.2 214 24.2 113.1 26.4 327
Slovakia 19.0 225 118.4 254 344 20.0 223 1115 241 29.1
Slovenia 18.2 21.4 117.6 240 321 214 23.6 110.3 254 30.0
Spain 233 27.1 116.3 30.2 394 24.7 27.2 110.1 29.2 345
Sweden 20.9 24.2 115.8 26.8 34.8 18.2 20.0 109.9 214 253
UK 24.4 28.6 117.2 320 425 26.9 304 113.0 331 41.0
Europe overall 216 25.1 116.3 28.0 36.6 23.0 253 109.9 27.1 320

*Single-base index number shows percentage of increase/decrease rate (over or below 100), compared to base year (2010).

Lowest and highest indicators were highlighted.

Source: own elaboration based on the WHO Global InfoBase (www.who.int, retrieved 10.06.2018).

People affected with overweight were the fewest in South-
East Asia. However, it must be noted that in this region, as
well as in the Western Pacific region, the percentage of obese
people is growing the fastest, at the rate of 6% per year. In
this region, the growth rate is the highest in Thailand for
men (10.5% per year), while for women in Bangladesh this
rate is 8.1% per year. In the Western Pacific region, on the
other hand, the highest growth rate of obesity prevalence
is recorded for both men and women in China (9.2% and
6.5%, respectively).

Compared to Europe, these rates are at least 5.3 pp higher
for men and 4.2 pp higher for women. Global analysis of the
situation shows that the issue of obesity is becoming more
severe worldwide, with various - slower or faster — growth
rates in individual world regions, but there is a clear upward
trend everywhere. The rate of changes in Europe compared
to other world regions may be considered low, because for
women it is the lowest of all world regions (110.6), and for
men, Europe is outranked only by North and South America
(115.4; Europe 118.2). However, from 2010, each year 0.5%

more of people with BMI>30 have been observed. Because of
the 25.1% of obese people, Europe is no longer different from
both Americas and the Mediterranean countries, although it
has significantly more obese people than Africa (by 14.7%),
Pacific Region (by 14.6%) and SE Asia (by 19%). Worldwide,
there are 5.5% less obese men than women e (Tab. 5; Fig. 2).

Based on the presented data concerning obesity prevalence,
a forecast analysis for EU Countries, Europe and other world
regions has been performed (Tables 2, 3; Fig. 3).

To assess the annual growth rate, results for all
countries were aligned by deducting the value for 1999
for females and males separately. Regression analysis
with 1% order autocorrelation covariant was performed
for these data. Correlation coefficient for the results was
phi=.23 and regression equation parameters are as follows:
Percentage=0.072*year (from 1999, SE=.002)+0.087 *
Males (SE =.016) - 0.098% Females (SE =.016) + Baseline
percentage for the country in 1999. Autocorrelation analysis
failed to show any interpretable regularities (RSE=.153, Md
resid =.055).
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Table 3. Obesity prevalence in men and women aged over 18, selected worldwide in countries by geographical region in 2010-2016, in percentages
and change dynamics analysis with a forecast for the next few years, BMI > 30 (crude estimate)

Men Women

Country/Region of the World

2010 2016 2010=100* 2020 2030 2010 2016 2010=100* 2020 2030
Africa, including: 3.6 4.8 1333 5.96 10.24 11.0 13.2 120.0 15.05 20.88
Zambia 2.2 3.0 136.4 3.80 6.84 7.7 10.0 129.9 12.15 19.75
Democratic Republic of the Congo 2.2 3.1 140.9 4.04 7.81 6.2 8.0 129.0 9.66 15.50
Nigeria 2.8 4.1 146.4 5.52 11.64 8.8 1.5 130.7 14.04 23.11
Republic of South Africa 10.9 14.5 133.0 17.96 30.68 34.6 385 111.3 41.48 49.97
Uganda 1.0 15 150.0 2.07 4.60 5.0 6.8 136.0 8.58 15.38
Americas, including: 227 26.2 1154 28.99 37.38 28.2 317 1124 34.41 42.23
Brazil 15.1 18.5 1225 21.44 30.97 22.2 259 116.7 28.90 38.02
USA 322 36.5 1134 39.87 49.70 345 38.2 110.7 41.01 48.97
Canada 27.3 31.2 1143 34.28 43.37 279 315 1129 34.30 4243
Argentina 238 27.4 1151 30.27 38.82 26.6 29.6 1113 31.89 38.42
Mexico 203 237 116.7 26.46 34.84 28.9 326 112.8 35.47 43.79
South-East Asia, including: 2.1 3.2 152.4 4.47 10.33 4.4 6.0 136.4 7.59 13.67
Bangladesh 1.4 22 1571 3.17 7.86 3.1 4.6 148.4 6.27 13.62
India 1.8 2.7 150.0 3.72 8.28 3.6 49 136.1 6.19 1.1
Indonesia 3.1 4.9 158.1 6.73 19.12 6.5 9.0 1385 12.41 26.92
Nepal 1.7 25 147.1 2.07 2.87 35 4.8 1371 5.54 9.16
Thailand 4.6 7.5 163.0 10.61 26.67 9.9 13.8 139.4 17.35 31.63
Eastern Mediterranean, including: 1.7 14.9 127.4 17.81 27.82 20.7 243 117.4 27.24 36.26
Egypt 17.7 22.0 1243 24.60 36.56 35.2 40.0 1136 41.41 52.29
United Arab Emirates 19.5 26.7 136.9 34.06 44.29 31.0 38.8 125.2 42.44 69.40
Pakistan 3.8 5.5 144.7 8.40 13.20 7.6 10.1 1329 8.40 13.20
Kuwait 28.8 33.0 114.6 34.89 40.10 40.5 439 108.4 46.53 51.04
Saudi Arabia 259 31.0 119.7 3343 44.93 359 41.2 114.8 44.85 52.72
Western Pacific, including: 4.2 6.3 150.0 8.68 19.31 53 7.2 135.8 9.08 16.21
Australia 26.7 30.7 114.9 33.86 43.26 26.8 30.1 1123 32.65 39.99
Japan 34 4.6 1353 5.78 10.24 3.6 4.1 113.9 4.49 5.65
Republic of Korea 3.7 4.6 1243 539 8.02 4.6 53 115.2 5.86 7.52
Singapore 5.2 6.2 119.2 7.03 9.64 6.4 7.0 109.4 745 8.71
China 4.0 6.2 155.0 8.81 21.18 5.1 7.1 139.2 9.14 17.21
Europe 19.8 234 118.2 26.37 35.54 24.5 27.1 110.6 29.07 34.65
Global 9.0 1.1 1233 12.93 18.94 13.1 15.3 116.8 17.09 22.52

Source: Own elaboration based on the WHO Global InfoBase (www.who.int, retrierved 10.06.2018).
WHO method of estimation: Worldwide trends in body-mass index, underweight, overweight, and obesity 1975 — 2016: pooled analysis of 2,416 population-based measurement studies with

128.9 million participants. Lancet 2017. DOI: http://dx.doi.org/10.1016/50140-6736(17)32129-3.

*Single-base index number shows percentage of increase/decrease rate (over or below 100), compared to base year (2010). Highest single-base indexes highlighted. Percentages indicators over

30% for 2020 forecast and over 40% for 2030 are highlighted.

Table 4. Linear regression analysis for changes in obese percentages
according to year among men and women in EU countries

Predictor b 95% Cl t(613) p

Year 0.07 [0.07-0.08] 37.17 <0.001
Women -0.10 [-0.12-0.07] -7.32 <0.001
Men 0.08 [0.06-0.11] 6.45 <0.001

With the growth rate remaining at the estimated level,
the percentage of obese people above 30% (1 in 3 people)
may be achieved in 2020 among the male populations of
Bulgaria, the Czech Republic, Ireland, Spain, and the UK,
and up to 33.3% in Hungary and Malta. For women, it would
be attained in Croatia, the Czech Republic, Greece, Ireland,

Table 5. Linear regression analysis for changes in obese percentages
according to year in men compared to women in regions, according to
WHO classification

Predictor b 98% Cl t(116) P

Intercept 25.11 [17.14.33.07] 6.24 <0.001
Year 0.45 [-0.02.0.91] 1.92 0.058
Gender: Male -5.50 [-8.27.-2.72] -3.92 <0.001
Region: Africa -14.74 [-23.08.-6.40] -3.50 0.001
Region: Americas 3.91 [-4.43.12.25] 0.93 0.355
Region: E. Mediterranean 1.70 [-6.64.10.05] 0.40 0.686
Region: SE Asia -19.04 [-27.38.-10.70] -4.52 <0.001
Region: W Pacific -14.60 [-22.94.-6.26] -3.47 0.001
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Figure 2. Overall mean values in individual regions with 95% confidence interval. * regions which statistically significantly differ from Europe.

Source: Own elaboration based on data presented in Table 3.

Lithuania, and Malta, reaching up to 33.1% in the UK, that is
in 7 of the 28 EU countries. In 2030, these values will exceed
40% (nearly 1 in 2 people) for men in 6 countries: Bulgaria,
Ireland, Malta, Romania, and the UK, reaching up to 43.6%
in Hungary; and for women, in 2 countries: the UK and
Ireland reaching up to 42.0%.

Worldwide in 2020, the percentage of obese men above

30% will be found in Canada, Argentina, Kuwait, Saudi
Arabia, United Arab Emirates and Australia, and reaching
39.9% in the USA. Among women, it will be above 30% in
Canada, Argentina, Mexico, and Australia, and will exceed
40% in South Africa, the USA, Egypt, Kuwait, Saudi Arabia,
and the United Arab Emirates. In 2030, the percentage of
obese men above 40% will be exceeded in Canada, Kuwait,
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Figure 3. Trends in obesity prevalence among men and women in EU countries.
The own elaboration based on the data presented in Table 2.

Saudi Arabia, United Arab Emirates, Australia, and the USA
(49.7%). Among women, it will be above 40% in the USA,
Canada, Mexico, and South Africa, and will exceed 50% in
Egypt, Kuwait and Saudi Arabia, with the highest prevalence
forecast for the United Arab Emirates at 69.4%.

DISCUSSION

There are few countries in the world that do not have eating-
related problems. In the EU, the food situation is exceedingly
good. The decrease in 18 countries, or rather, the stabilization
of food production in the EU is certainly a desired effect
of the commitment to reduce food surpluses, making
the production more green, placing more importance on
environmental protection, as well as of market organization,
opening possibilities for rapid production compensation in
the case of natural disasters or crop failures [14]. In 2013,
a relatively new phenomenon related to malnutrition, i.e.
overweight and obesity, according to the FAO [15] was
present in 73 countries worldwide, 58 of which were in
Europe. The presented results clearly indicate that one in 4
Europeans suffers from obesity and - as shown in the forecast
analysis - the problem is bound to become more severe. This
corroborates the conclusions by James [16] and Blanca et al.
[13] who claimed that the obesity prevalence in Europe was
10-25% for men and 10-30% of women. Differences between
countries are small. In 2013, European countries made up
two-thirds of the world’s countries with obesity [17]. EU
countries, meanwhile, made up as much as 83.3% of all
European countries coping with the problem and more than
a half (55.6%) of world’s countries [17]. It can be concluded,
that Europe, and the European Union specifically, are regions
of abundance and satisfaction, which frequently leads to
health problems for its population and losses for its economy.
The changes taking place may be seen as consequences of
social and economic changes, the effect of progressing
urbanization, modernization, and globalization, also on

food markets, and intense development of the services sector,
technical and technological development, and primarily
changes in socio-economic status. The rapid growth of less
affluent EU countries, Slovakia, Bulgaria, Romania, Hungary,
Croatia, Lithuania, Estonia, Latvia, and Poland, contributes
to a surge of obesity prevalence, particularly among men.
The nutrition level of the population in these countries,
evaluated according to the degree of satisfaction of daily
energy requirements, improved. Compared to 1990-1992,
the nutritional situation improved the most in Lithuania,
Romania, and Estonia; however, the situation at the household
level was somewhat different. It must be stressed that as
many as 20% of households in the ‘new’ EU Member States
had difficulties in providing balanced meals to all family
members, compared to less than 6% in the ‘old” EU Member
States [17]. Daily full-value meals were the most unavailable
to households in Bulgaria (43.2% of all households), Hungary
(27.6%), Latvia (26.8%), Lithuania (23.2%), Slovakia (23.0%),
and Romania (21.3%) [17]. Overconsumption of energy found
(FAO, 2013) amounting to at least 142% of the minimum
daily energy requirement established in 2006-2008 in these
countries is frequently associated with a low-quality diet
promoting overweight and obesity.

As early as 2008, Berghofer et al. [18] noted that Central
and Eastern European countries had higher obesity rates
than in Western or Northern Europe. This was mainly
associated with greater difficulties in providing a steady
access to food quantities sufficient for an active and healthy
lifestyle, arising from lower economic growth levels in these
countries compared to highly developed countries with
higher per capita incomes. In 2012, Dinsa et al. [19] showed
in their systemic review that within low-income countries,
obesity is more prevalent among the higher-SES groups
than in the lower-SES, and the pattern of socio-economic
inequalities in obesity is far more mixed in middle-income
countries, particularly among men. Only in Romania, obesity
is less prevalent among men, as noted also by Jarosz et al.
[20]; this country, however, also has a high growth rate of
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the analyzed prevalence in the study group. People with
low income usually have limited access to sports facilities
or fitness clubs, and the areas they live in rarely promote
physical activity. In Poland, however, major changes are
observed in this respect, particularly in large cities where
there are more and more outdoor gyms, bike paths and
playgrounds promoting physical activity.

Lower income, however, significantly affects the choice
of diet. A reasonable diet, such as eating fruit instead of
high-energy and high-sugar products, is several times more
expensive in the great majority of EU countries. In France, for
instance, a portion of fruit and vegetables providing 100 kcal
has approximately a 5 times higher nutritional value than
another food with equivalent energy content, but it is also 5
times more expensive [5].

The greatest number of obese people, however, live in
highly developed countries with a higher per capita income -
Austria, Ireland, Luxemburg and the UK. It should be added
that these countries also have the highest surplus of energy
consumed over energy required, much above the minimum
requirement (by 193%, 184%, 185%, 178%, respectively),
and an over-average consumption of protein and fats in the
EU scale [17]. In 2006-2008, the minimum daily energy
requirement in EU countries - as established by FAO - was
between 1,910 kcal/person in Malta to 2,000 kcal/person in
the Netherlands [17]. In 1961, the daily calorie intake per
person in Europe was 2,300. In 1998, it grew to 2,800 [5],
and in 2006-2008, the daily energy intake in EU countries
was 3,460 kcal per capita and was nearly 1/4 higher than the
global average and 2/3 higher than in the least developed
countries [17]. In 2006-2008, the daily protein intake in the
EU was nearly % higher and fat intake over 80% higher than
the global average, and nearly 20 times higher and 4 times
higher (for protein and fats, respectively) than in countries
atalower level economic development [17]. Consumption of
white sugar is also steadily increasing. In early 20th century,
annual consumption in Europe was approximately 5 kg per
person while current statistics show that an average Pole
consumes about 42 kg of white sugar per year, an average
German - 35 kg, Frenchman - 36 kg, and Greek - 30 kg,
whereas the European average is between 40 - 60 kg [21].
Excessive sugar consumption may cause not only tooth
caries, but also obesity, diabetes and increased triglyceride
concentration [22]. In 2003, the WHO announced that sugar-
sweetened beverages increase the risk of overweight [23],
and the over-consumption of energy, of principal nutrients
and simple sugars, made obesity a major problem in terms
of nutrition, public health, and population health in the
countries of the EU.

Changes are also taking place in terms of differences
between genders in highly developed countries with high
per capita income, as confirmed by Dinsa et al. [19] -
this fact deserves attention. These countries have a lower
obesity prevalence among women than men while in the
other countries women significantly outnumber men in
terms of obesity, which leads to the conclusion that obesity
affects more women than men. This cannot be concluded
unequivocally due to large discrepancies between various
countries. Especially because the International Obesity
Task Force (IOTF) also reports that in 14 of 36 countries or
regions for which data for both genders is available, obesity
was more prevalent in men than women while overweight
was more prevalent in men in all 36 countries. The largest

increase in the percentage of obese women was observed in
the Netherlands - by 0.9 pp. Considering the significantly
larger dynamics of obesity epidemics among men than
women, it may be assumed that during the next 10 years
these rates will become equal for both genders.

The growing obesity epidemic is fueled by factors associated
with the progress of civilization: reduced spending of energy
during occupational work and household chores, sedentary
lifestyle, new technologies in food processing (reducing
the time and physical effort of various household chores),
driving cars even for short distances (e.g., to the nearest shop),
increasingly common use of high-fructose corn syrup in the
food industry, buying highly processed foods; and — most
importantly - significant changes in eating habits, such as
eating increasingly large meals, significantly exceeding the
recommended daily intake of energy, protein, and fats, giving
up a diet rich in complex carbohydrates (grains, potatoes),
fruit, vegetables and fish for a diet rich in simple sugars
(confectionery, sweet drinks), animal fats and vegetable oils,
highly processed foods and fast foods [24].

However, analysis of the situation in individual regions
of the world shows that the largest number of obese people,
both men and women, are currently living in South and
North America and the Middle East. The most frequently
listed factors contributing to these high obesity rates include:
socio-economic factors — increases in GDP per capita reflect
improvements in the prosperity of the nation, and directly
relate to an improved individual socio-economic status
(SES). Therefore, the direct function of GDP per capita
has additionally been highlighted as the main underlying
factor for the observed positive association between GDP per
capita and obesity levels [19,25-28], significant reduction of
physical activity resulting from technological development
and from lifestyle (extensive road networks, increased
availability of cars, greater use of mechanized appliances,
widespread use of computers, televisions, and electronic
gaming devices, have encouraged a more sedentary lifestyle)
[27], traditional/cultural restrictions in women’s lifestyle
(South Africa, Gulf countries) [29], a more westernized diet
— eating highly processed, ready meals with high calorific
content, drinking large amounts of sweetened beverages
[30], and widespread use of high-fructose corn syrup in the
food industry [31, 32].

In turn, South-East Asia and the Western Pacific region
with lowest number of obese people are characterized by the
highest growth rate. In India, eating habits changed rapidly
during the ‘Green Revolution’ [33] when the availability
of absorbable carbohydrates (wheat starch) improved over
a short time and fat consumption increased [34]. This
was followed by an increased prevalence of obesity. Asian
countries are affected by the same risk factors as Caucasian
populations, and the distribution of these factors depends
on lifestyle, particularly on eating habits which vary between
countries [34], and is less marked in Japan than in India
or China. In spite of the growing consumption of western
foods, the Japanese still eat a lot of foods which prevent
atherosclerosis, which is the reason for the longevity of the
Japanese population [34].
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CONCLUSIONS

Obesity has become a major epidemiological problem and
an undisputable health problem in European countries and
worldwide, and forecasts for the future are very disturbing.
In terms of population health and public health, preventive
measures are necessary, such as individual treatment
strategies and population-wide measures aimed at preventing
the development of obesity.
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