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Abstract
Introduction: Using data from the TackSHS survey, we aim 
to provide updated estimates on the prevalence and deter-
minants of overweight and obesity in Europe. Methods: A 
face-to-face survey was conducted in 2017–2018 in 12 Euro-
pean countries (Bulgaria, England, France, Germany, Greece, 
Ireland, Italy, Latvia, Poland, Portugal, Romania, and Spain). 
Overall, 10,810 participants, representative in each country 
of the general adult population, provided information on 
self-reported height and weight. Results: Almost half of par-

ticipants (48.1%; 95% confidence interval, CI: 47.2–49.1) re-
ported to be overweight or obese (54.1% in men and 42.5% 
in women) and 12.6% (95% CI: 12.0–13.2) obese (11.3% in 
men and 13.8% in women). Obesity prevalence was lowest 
in Italy (7.5%) and France (8.8%) and highest in Greece 
(19.7%) and Romania (21.1%). Multilevel logistic random-ef-
fects analyses showed that prevalence of obesity was related 
with higher age and lower level of education and socioeco-
nomic status. As compared to northern European countries, 
Western and Southern European ones showed a significant-
ly lower obesity prevalence. When compared to a compan-
ion study conducted in 2010, Eastern and Northern Europe-
an countries showed an increased trend in obesity preva-
lence. Conversely, countries with the lowest obesity 
prevalence (less than 10%), such as Italy and France, showed 
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a decreased trend. Conclusions: Despite a large heterogene-
ity across countries, overweight and obesity prevalence es-
timates in Europe are alarming, with most of the countries 
reporting obesity prevalence approaching 20% or more, par-
ticularly in Eastern and Northern Europe. Since 2010, obesity 
prevalence increased in most of these countries.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Obesity is one of the major public health concerns of 
the 21st century and its prevalence has tripled in many 
high-income countries, including most of the World 
Health Organization (WHO) European Region, since the 
1980s [1]. Today approximately 40% of the global adult 
population is considered as overweight or obese [2, 3]. 
This high prevalence is of concern, because obesity is a 
chronic complex multifactorial disease that affects nearly 
all physiological functions of the human body, increasing 
the risk of depression and other mental health conditions 
and being a preventable risk factor for several non-com-
municable diseases, including type 2 diabetes, dyslipidae-
mia, cardiovascular diseases, several types of cancers, and 
musculoskeletal disorders [4, 5]. A meta-analysis based 
on 239 prospective studies showed that, all-cause mortal-
ity substantially increased with increasing body mass in-
dex (BMI): compared with normal weight, the hazard ra-
tios were 1.11 (95% confidence interval, CI: 1.10–1.11) for 
overweight and 1.64 (95% CI: 1.61–1.67) for obesity [6].

It has been observed that the number of global deaths 
and disability-adjusted life years attributable to high BMI 
has substantially increased between 1990 and 2017 [5]. In 
addition, the direct cost of treatment of obesity-induced 
diseases in adults in Europe has been estimated at above 
7% of total healthcare costs, comparable to the costs as-
sociated with the treatment of neoplastic diseases [3].

Recent forecasts have estimated that obesity preva-
lence is expected to grow globally reaching maximum lev-
els between 2026 and 2054, with highest levels in the 
United States of America (USA) and the United Kingdom 
(UK), followed by other European countries [7, 8]. An-
other forecast showed that the prevalence of obesity 
across Europe is expected to continue rising up to 2025 
[8]. These projections indicate that Member States in the 
WHO European Region are unlikely to meet the global 
obesity target to halt obesity at 2010 levels by 2025, pre-
fixed during the World Health Assembly in 2013 [8–10].

Many European countries periodically monitor the 
prevalence of obesity and overweight through local and 

national surveys. However, the different methodologies 
can lead to biased comparisons [8, 11]. In Europe, it has 
been assessed that even within specific countries, obesity 
estimates can vary by as much as 8% according to the sur-
vey method used [8, 11, 12]. Due to this considerable dis-
parity, rigorous pan-European studies should be con-
ducted to assure the reliability of comparisons and pro-
vide up-to-date information about levels and trends in 
overweight and obesity prevalence. These surveys repre-
sent an essential instrument to monitor the relentless in-
crease in the obesity trend [7, 10, 13] and quantify the 
effects of primary prevention programmes using a popu-
lation approach, aimed not only at protecting susceptible 
individuals but, more importantly, at identifying the un-
derlying determinants of obesity incidence [14]. In order 
to perform a comprehensive assessment of prevalence of 
overweight and obesity in Europe, we used data from the 
TackSHS survey, conducted on nationally representative 
samples of the adult population from 12 European coun-
tries with identical protocol and comparable sampling 
methodology conducted in the same calendar period 
(2017–2018).

Methods

Within the TackSHS project (Tackling second-hand tobacco 
smoke and electronic cigarette emissions: exposure assessment, 
novel interventions, impact on lung diseases, and economic bur-
den in diverse European populations) [15], a pan-European survey 
was conducted in 12 selected countries (Bulgaria, England, France, 
Germany, Greece, Ireland, Italy, Latvia, Poland, Portugal, Roma-
nia, and Spain), representative of the variability in geography, leg-
islation, and culture across the European Union (EU) and covering 
approximately the 80% of the whole EU-28 population (at the time 
of the survey). The fieldwork was conducted by DOXA, the Italian 
branch of the Worldwide Independent Network/Gallup Interna-
tional Association, and its European partners [16]. This study fol-
lowed the STROBE checklist for cross-sectional studies [17].

In each country, a sample of around 1,000 individuals aged 15 
years and more (in England ≥16 years and in Ireland ≥18 years) 
was interviewed; each sample was representative of the general 
population in terms of age, sex, area of residence, and – in most 
of the countries – socioeconomic characteristics. Sampling meth-
odology differed by country: in Bulgaria, Greece, Italy, Latvia, and 
Romania, a multi-stage sampling was applied with participants 
randomly selected to be representative of their population in 
terms of sex, age, and geographic area (in Italy also by socioeco-
nomic status); in Germany, Ireland, Poland, Portugal, and Spain, 
stratified random sampling was applied, using also quotas on sex 
and age (in Ireland also social class); in England, cluster sampling 
was used with quotas on age, sex, socioeconomic status, region, 
urban/rural dwelling; in France, quotas on age, sex, region, and 
city size were applied. Further survey details are reported else-
where [16].
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Overall, participation rate was on average 57%, ranging be-
tween 38% (in Greece) and 80% (in Spain) and the final sample 
included 11,902 subjects, representative of the 342 million people 
aged 15 years or more of the 12 countries. Overall, 6% did not pro-
vide information on weight (from 0% in Italy to 24% in Ireland) 
and 3% on height (from 0% in Bulgaria, Italy, and Portugal to 20% 
in Ireland). 10,810 subjects aged ≥18 years with available informa-
tion on self-reported height and weight were considered in the 
present investigation.

Trained interviewers conducted the survey with a computer-
assisted personal interviewing method in the 12 countries. The pi-
lot fieldwork was conducted on 1,059 participants in November 
2016 in Italy. In the other 11 countries, data were collected between 
June 2017 (in Romania) and October 2018 (in Latvia).

Study approval was obtained in every country from a local Eth-
ics Committee. The interviewers provided details of the survey to 
all participants and all participants provided informed consent. 
The study protocol was registered at ClinicalTrials.gov (ID: 
NCT02928536).

Dependent Variables
Participants were asked to report their height and weight at the 

moment of the interview. BMI was computed as the ratio between 
self-reported weight (kg) and height (m2). BMI was categorized 
into four groups, according to the standard classification by the 
WHO [18], i.e., underweight (BMI <18.5 kg/m2), normal weight 
(BMI between 18.5 and 24.9 kg/m2), overweight (BMI between 
25.0 and 29.9 kg/m2), and obesity (BMI ≥30.0 kg/m2). We then 
categorized obesity into three classes, according to its severity (I 
class obesity: BMI between 30.0 and 34.9 kg/m2; II class obesity: 
BMI between 35.0 and 39.9 kg/m2; and III class obesity: BMI ≥40.0 
kg/m2).

Independent Variables
The questionnaire included information on demographic (e.g., 

sex and age), socioeconomic characteristics, e.g., level of education 
and self-assessment of household family economic status. The lat-
ter question was relative to the country-specific population (“Much 
higher than average in your country”; “Quite higher than average 
in your country”; “As the average”; “Quite lower than average”; 
“Much lower than average”). Another section referred to smoking 
status: never smokers were defined as participants who had never 
smoked or had smoked less than 100 cigarettes in their lifetime. 
Ever smokers were the participants who reported smoking at least 
100 cigarettes (including hand-rolled cigarettes) during their life-
time. Among them, current smokers were subjects who reported 
smoking at the time of the survey, while ex-smokers were those 
who had quit by the time of the interview. Countries were catego-
rized by geographic area according to the classification by the 
United Nations into Northern (England, Ireland, and Latvia), 
Western (France and Germany), Southern (Italy, Greece, Portugal, 
and Spain), and Eastern regions (Bulgaria, Poland, and Romania) 
[19].

Statistical Analysis
With a sample size of 1,000 subjects (i.e., approximately the 

sample size of each country), assuming a prevalence of obesity of 
16% [7, 10, 13], we obtain estimates with a standard error of 1.16%. 
When considering the overall sample size of the 12 countries com-
bined, the standard error reduces to 0.35%.

In each country, statistical weights were applied. DOXA and its 
European partners used these “individual weights” as an integral 
part of the process of the sampling methodology to assure that the 
sample distribution reflected the distribution of the adult popula-
tion of each country in terms of age, sex, and geographic area. Data 
from the corresponding National Institute of Statistics were used 
as the standard. Estimates for the entire sample were assessed using 
“country weights,” combining “individual weights” with an added 
weighting factor, each country contributing in proportion to its 
population aged 15 years or over, in agreement with Eurostat 2018 
[20]. In a sensitivity analysis, the prevalence rates of overweight 
and obesity were further standardised by age, using the direct 
method using the EU-28 population as reference.

χ2 tests were used to compare non-continuous variables. To 
take into account the heterogeneity among the 12 selected coun-
tries, odds ratios (ORs) and their 95% CI for obesity versus non-
obesity were calculated with multilevel logistic random-effects 
models. The study country effects were considered as random in-
tercepts, whereas sex, age, level of education, and smoking status 
were considered as variables for adjustment. Country weights were 
used in all logistic regression models.

In order to derive trends in obesity prevalence, we compared 
our estimates with those from a companion study conducted with-
in the PPACTE project in 2010 in 16 European countries, using the 
same methodology as the TackSHS survey [11]. Trends in obesity 
prevalence were obtained from the 9 common countries with the 
TackSHS survey: Bulgaria, England, France, Ireland, Italy, Latvia, 
Poland, Romania, and Spain [11]. Prevalence estimates for the 
overall population were computed weighting each country in pro-
portion to the country-specific adult population. The same overall 
and country-specific obesity trend analyses were repeated for cur-
rent smokers and non-smokers. All the analyses were performed 
using SAS 9.4 (SAS Institute, Cary, NC, USA).

Results

Table  1 shows the distribution of 10,810 European 
adults in the 12 countries in 2017–2018, according to se-
lected self-reported anthropometric characteristics. The 
mean height was 170.4 cm (176.7 cm in men, 164.6 cm in 
women), mean weight was 73.7 kg (80.3 kg in men, 67.5 
kg in women), and mean BMI was 25.3 kg/m2 (25.7 kg/m2 
in men, 25.0 kg/m2 in women). Overall, 2.9% (95% CI: 
2.6–3.2) of the European adult population was under-
weight (1.4%, 95% CI: 1.1–1.7 of men, 4.4%, 95% CI: 3.8–
4.9 of women), 49.0% (95% CI: 48.0–49.9) had normal 
weight (44.5%, 95% CI: 43.2–45.8 of men, 53.1%, 95% CI: 
51.8–54.4 of women), 35.6% (95% CI: 34.7–36.5) was 
overweight (42.8%, 95% CI: 41.5–44.2 of men, 28.8%, 95% 
CI: 27.6–29.9 of women), and 12.6% (95% CI: 12.0–13.2) 
was obese (11.3%, 95% CI: 10.5–12.2 of men, 13.8%, 95% 
CI: 12.9–14.7 of women). In general, 9.5% (95% CI: 9.0–
10.1) of the European adult population had I class obesity, 
2.2% (95% CI: 2.0–2.5) had II class, and 0.8% (95% CI: 
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0.7–1.0) had III class obesity. Overweight (excluding obe-
sity) was more prevalent among men than women (p < 
0.001) and obesity among women than men (p < 0.001).

Figure 1 shows the percent prevalence distribution of 
overweight and obesity in the 12 European countries. 
Highest prevalence of overweight and obesity was ob-

served in Romania (58.8%, 95% CI: 55.6–61.9), Latvia 
(57.3%, 95% CI: 54.1–60.6), and Bulgaria (56.9%, 95% CI: 
53.8–59.9) and lowest one in France (37.3%, 95% CI: 
34.3–40.3), Portugal (43.3%, 95% CI: 40.1–46.4), and Ita-
ly (44.0%, 95% CI: 40.9–47.0). Highest prevalence of obe-
sity was found in Romania (21.1%, 95% CI: 18.5–23.7), 

Table 1. Mean values for weight, height, and BMI for 10,810 European subjects aged 18 years or more and percent 
prevalence according to levels of BMI and corresponding 95% CI, overall and by sexa – The TackSHS survey, 2017–
2018

Characteristics Total Sex

men women

Subjectsb, n 10,810 5,163 5,647
Height, mean ± SD, cm 170.4±9.3 176.7±7.4* 164.6±6.7*
Weight, mean ± SD, kg 73.7±15.1 80.3±13.5* 67.5±13.8*
BMI, mean ± SD, kg/m2 25.3±4.9 25.7±4.5* 25.0±5.2*
BMI, % (95% CI)

Underweight (BMI <18.5) 2.9 (2.6–3.2) 1.4 (1.1–1.7) 4.4 (3.8–4.9)
Normal weight (18.5 ≤ BMI <25.0) 49.0 (48.0–49.9) 44.5 (43.2–45.8) 53.1 (51.8–54.4)
Overweight (25.0 ≤ BMI <30.0) 35.6 (34.7–36.5) 42.8 (41.5–44.2) 28.8 (27.6–29.9)
Obesity (BMI ≥30.0) 12.6 (12.0–13.2) 11.3 (10.5–12.2) 13.8 (12.9–14.7)

I class (30.0 ≤ BMI <35.0) 9.5 (9.0–10.1) 9.0 (8.2–9.8) 10.0 (9.2–10.8)
II class (35.0 ≤ BMI <40.0) 2.2 (2.0–2.5) 1.8 (1.4–2.1) 2.7 (2.2–3.1)
III class (BMI ≥40.0) 0.8 (0.7–1.0) 0.5 (0.3–0.7) 1.1 (0.9–1.4)

CI, confidence interval; SD, standard deviation. *Comparison between sexes: p < 0.001. a Country weights were 
used, combining individual weights with an additional weighting factor, with each country contributing in 
proportion to its population aged 15 years or over (from Eurostat) [19]. b Raw numbers.

Fig. 1. Percent prevalence of overweight 
(OW; body mass index, BMI, between 25.0 
and 29.9 kg/m2) and obesity (OB; BMI ≥30 
kg/m2) among adults from 12 European 
countries. Countries are coloured accord-
ing to obesity prevalence (light grey means 
relatively low prevalence; dark grey means 
relatively high prevalence). The TackSHS 
survey, 2017–2018.
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Greece (19.7%, 95% CI: 17.1–22.3), and Bulgaria (19.5%, 
95% CI: 17.1–22.0) and the lowest in Italy (7.5%, 95% CI: 
5.9–9.1), France (8.8%, 95% CI: 7.0–10.6), and Germany 
(9.0%, 95% CI: 7.1–10.9).

Figure 2 shows the percent prevalence and 95% CI of 
overweight/obesity and obesity by sex, overall and in 

each country. Table 2 further shows the age-standard-
ized prevalence estimates of overweight/obesity and 
obesity. For both sexes, the standardization did not sub-
stantially change our results except in case of Greece, 
where both overweight/obesity and obesity rates esti-
mated differed more: from 62.6% (95% CI: 58.1–67.0) 

Fig. 2. Percent prevalence and 95% confidence interval (CI) of overweight/obesity (body mass index, BMI ≥25 
kg/m2) and obesity (BMI ≥30 kg/m2), overall and by country, in men (M) and women (W) from 12 European 
countries. Prevalence estimates for the overall population were computed weighting each country in proportion 
to the country-specific adult population. The TackSHS survey, 2017–2018.
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to 51.9% (95% CI: 47.3–56.5) in men and from 42.7% 
(95% CI: 38.1–47.3) to 36.1% (95% CI: 31.6–40.6) in 
women for obesity/overweight; from 19.2% (95% CI: 
15.5–22.8) to 16.8% (95% CI: 13.4–20.2) in men and 
from 20.3% (95% CI: 16.6–24.1) to 17.2% (95% CI: 
13.7–20.7) in women for obesity.

Table 3 shows the ORs for obesity versus non-obesity 
according to selected individual-level characteristics and 
geographic area. Women were more likely to be obese 
than men (OR = 1.23; 95% CI: 1.09–1.39). Obesity prev-
alence increased with older age (p for trend < 0.001) and 
with lower level of education (p for trend < 0.001) and 
socioeconomic status (p for trend = 0.002). When com-
pared to never smokers, current smokers were less fre-
quently obese (OR = 0.85; 95% CI: 0.73–0.99) whereas 
ex-smokers were more frequently obese (OR = 1.41; 95% 
CI: 1.22–1.64). Compared to adults from Northern Eu-
rope, people from Western Europe (OR = 0.39, 95% CI: 
0.24–0.62) and Southern Europe (OR = 0.51, 95% CI: 
0.31–0.82) were significantly less obese. The OR esti-
mates for most determinants were rather consistent in 
both men and women. Obesity was more frequently re-
ported with increasing age in both men and women  
(p for trend < 0.001). An increase in obesity was observed 
with decreasing level of education (p for trend = 0.001) 
and socioeconomic status in females (p for trend = 0.001) 
but not in males. Considering smoking status, male cur-
rent smokers (OR = 0.76; 95% CI 0.61–0.95), but not fe-
male current smokers, were less likely to be obese com-
pared to never smokers. Ex-smokers were more fre-
quently obese compared to never smokers both in males 
(OR = 1.39; 95% CI: 1.12–1.71) and in females (OR = 
1.40; 95% CI: 1.14–1.73).

When we compared our estimates of obesity and 
overweight/obesity prevalence with those from 2010, 
we found an overall decrease of 0.3% in overweight 
prevalence, an overall increase of 2.3% in obesity prev-
alence with the majority of countries showing an in-
crease in obesity prevalence. The rise in obesity preva-
lence was observed in six out of nine countries, with 
highest values in Bulgaria (+57.5), in Ireland (+50.3%), 
and Poland (+35.2%). Countries with lowest obesity 
prevalence (less than 10%), such as Italy and France, 
showed a decreased trend (Table 4). Online supplemen-
tary Table 1 (for all online suppl. material, see www.
karger.com/doi/10.1159/000525792) shows the coun-
try-specific obesity trend analyses for current smokers 
and non-smokers. Trend estimates revealed a system-
atic more marked increase in obesity prevalence among 
current smokers. Ta

b
le

 2
. C

ru
de

 a
nd

 a
ge

-s
ta

nd
ar

di
ze

d 
p

er
ce

nt
 p

re
va

le
nc

ea  a
nd

 9
5%

 C
I o

f o
ve

rw
ei

gh
t/

ob
es

ity
 (B

M
I ≥

25
 k

g/
m

2 ) a
nd

 o
b

es
ity

 (B
M

I ≥
30

 k
g/

m
2 ), 

ov
er

al
l a

nd
 b

y 
co

un
tr

y 
– 

Th
e 

Ta
ck

SH
S 

su
rv

ey
, 2

01
7–

20
18

C
ou

nt
ry

Sa
m

p
le

 c
ha

ra
ct

er
is

tic
s

Pr
ev

al
en

ce
 (%

) o
f o

ve
rw

ei
gh

t/
ob

es
ity

 (9
5%

 C
I)

Pr
ev

al
en

ce
 (%

) o
f o

b
es

ity
 (9

5%
 C

I)

ag
e 

ra
ng

e,
 

ye
ar

s

m
ea

n 
ag

e,
 

ye
ar

s

N
c

m
en

w
om

en
m

en
w

om
en

m
en

w
om

en
cr

ud
e

ag
e-

st
an

da
rd

iz
ed

cr
ud

e
ag

e-
st

an
da

rd
iz

ed
cr

ud
e

ag
e-

st
an

da
rd

iz
ed

cr
ud

e
ag

e-
st

an
da

rd
iz

ed

A
llb

≥
18

47
5,

16
3

5,
64

7
54

.1
 (5

2.
8–

55
.5

)
53

.8
 (5

2.
4–

55
.2

)
42

.5
 (4

1.
2–

43
.8

)
43

.0
 (4

1.
7–

44
.3

)
11

.3
 (1

0.
5–

12
.2

)
11

.2
 (1

0.
3–

12
.1

)
13

.8
 (1

2.
9–

14
.7

)
13

.8
 (1

2.
9–

14
.7

)
Bu

lg
ar

ia
≥

18
49

47
6

52
4

63
.9

 (5
9.

6–
68

.2
)

61
.3

 (5
6.

9–
65

.7
)

50
.4

 (4
6.

2–
54

.7
)

46
.9

 (4
2.

6–
51

.2
)

21
.3

 (1
7.

7–
25

.0
)

20
.1

 (1
6.

5–
23

.7
)

17
.9

 (1
4.

6–
21

.2
)

16
.6

 (1
3.

4–
19

.8
)

En
gl

an
d

≥
18

43
43

7
54

5
50

.6
 (4

5.
9–

55
.3

)
51

.5
 (4

6.
8–

56
.2

)
47

.3
 (4

3.
2–

51
.5

)
46

.8
 (4

2.
6–

51
.0

)
15

.1
 (1

1.
8–

18
.5

)
14

.3
 (1

1.
0–

17
.6

)
22

.2
 (1

8.
7–

25
.7

)
22

.6
 (1

9.
1–

26
.1

)
Fr

an
ce

≥
18

47
46

0
50

8
39

.6
 (3

5.
1–

44
.0

)
40

.4
 (3

5.
9–

44
.9

)
35

.2
 (3

1.
1–

39
.4

)
36

.0
 (3

1.
8–

40
.2

)
8.

0 
(5

.6
–1

0.
5)

8.
3 

(5
.8

–1
0.

8)
9.

5 
(6

.9
–1

2.
0)

10
.1

 (7
.5

–1
2.

7)
G

er
m

an
y

≥
18

50
42

6
44

8
65

.4
 (6

1.
0–

69
.8

)
64

.3
 (5

9.
8–

68
.8

)
40

.8
 (3

6.
1–

45
.6

)
38

.6
 (3

4.
1–

43
.1

)
9.

3(
6.

6–
12

.0
)

9.
0 

(6
.3

–1
1.

7)
8.

7 
(5

.9
–1

1.
4)

8.
4 

(5
.8

–1
1.

0)
G

re
ec

e
18

–6
4

41
45

4
43

8
62

.6
 (5

8.
1–

67
.0

)
51

.9
 (4

7.
3–

56
.5

)
42

.7
 (3

8.
1–

47
.3

)
36

.1
 (3

1.
6–

40
.6

)
19

.2
 (1

5.
5–

22
.8

)
16

.8
 (1

3.
4–

20
.2

)
20

.3
 (1

6.
6–

24
.1

)
17

.2
 (1

3.
7–

20
.7

)
Ir

el
an

d
≥

18
46

34
7

34
3

62
.2

 (5
7.

0–
67

.4
)

62
.4

 (5
7.

3–
67

.5
)

43
.8

 (3
8.

5–
49

.2
)

44
.3

 (3
9.

0–
49

.6
)

21
.1

 (1
6.

7–
25

.5
)

21
.4

 (1
7.

1–
25

.7
)

15
.6

 (1
1.

7–
19

.5
)

15
.8

 (1
1.

9–
19

.7
)

It
al

y
≥

18
50

48
2

51
3

50
.1

 (4
5.

6–
54

.5
)

47
.9

 (4
3.

4–
52

.4
)

38
.4

 (3
4.

3–
42

.5
)

37
.0

 (3
2.

8–
41

.2
)

6.
8 

(4
.6

–9
.1

)
6.

4 
(4

.2
–8

.6
)

8.
1 

(5
.8

–1
0.

4)
7.

7 
(5

.4
–1

0.
0)

La
tv

ia
18

–7
4

46
45

4
43

3
62

.2
 (5

7.
6–

66
.8

)
61

.7
 (5

7.
2–

66
.2

)
53

.0
 (4

8.
5–

57
.5

)
56

.3
 (5

1.
6–

61
.0

)
17

.2
 (1

3.
5–

20
.8

)
16

.8
 (1

3.
4–

20
.2

)
21

.0
 (1

7.
3–

24
.7

)
21

.7
 (1

7.
8–

25
.6

)
Po

la
nd

≥
18

45
26

8
38

4
52

.4
 (4

6.
9–

58
.0

)
52

.5
 (4

6.
5–

58
.5

)
42

.2
 (3

6.
9–

47
.5

)
45

.6
 (4

0.
6–

50
.6

)
11

.0
 (7

.6
–1

4.
5)

11
.9

 (8
.0

–1
5.

8)
16

.6
 (1

2.
6–

20
.6

)
18

.0
 (1

4.
2–

21
.8

)
Po

rt
ug

al
≥

18
49

45
0

50
7

47
.3

 (4
2.

7–
52

.0
)

46
.0

 (4
1.

4–
50

.6
)

39
.6

 (3
5.

4–
43

.9
)

40
.5

 (3
6.

2–
44

.8
)

9.
6 

(6
.8

–1
2.

3)
9.

4 
(6

.7
–1

2.
1)

14
.4

 (1
1.

3–
17

.5
)

14
.2

 (1
1.

2–
17

.2
)

Ro
m

an
ia

≥
18

48
43

9
51

7
66

.4
 (6

2.
1–

70
.7

)
63

.4
 (5

8.
9–

67
.9

)
51

.4
 (4

7.
0–

55
.9

)
50

.3
 (4

6.
0–

54
.6

)
21

.1
 (1

7.
4–

24
.8

)
20

.1
 (1

6.
4–

23
.8

)
21

.0
 (1

7.
4–

24
.7

)
20

.1
 (1

6.
6–

23
.6

)
Sp

ai
n

≥
18

48
47

0
48

7
57

.2
 (5

2.
7–

61
.7

)
56

.5
 (5

2.
0–

61
.0

)
50

.5
 (4

6.
1–

55
.0

)
50

.8
 (4

6.
4–

55
.2

)
13

.3
 (1

0.
2–

16
.4

)
13

.1
 (1

0.
0–

16
.2

)
16

.8
 (1

3.
4–

20
.1

)
17

.1
 (1

3.
8–

20
.4

)

a 
Es

tim
at

es
 a

re
 s

ta
nd

ar
di

ze
d 

b
y 

ag
e,

 u
si

ng
 th

e 
di

re
ct

 m
et

ho
d 

w
ith

 th
e 

p
op

ul
at

io
n 

of
 th

e 
EU

-2
8 

as
 th

e 
re

fe
re

nc
e 

p
op

ul
at

io
n.

 b 
Pr

ev
al

en
ce

 e
st

im
at

es
 fo

r t
he

 o
ve

ra
ll 

p
op

ul
at

io
n 

w
er

e 
co

m
p

ut
ed

 w
ei

gh
tin

g 
ea

ch
 c

ou
nt

ry
 

in
 p

ro
p

or
tio

n 
to

 th
e 

co
un

tr
y-

sp
ec

ifi
c 

ad
ul

t p
op

ul
at

io
n.

 c 
Ra

w
 n

um
b

er
s.



Overweight and Obesity in 12 EU 
Countries in 2017–2018

661Obes Facts 2022;15:655–665
DOI: 10.1159/000525792

Ta
b

le
 3

. P
er

ce
nt

 p
re

va
le

nc
ea  o

f o
b

es
ity

 (B
M

I ≥
30

 k
g/

m
2 ) a

nd
 o

dd
s 

ra
tio

s 
(O

R)
b
 fo

r o
b

es
ity

 (B
M

I ≥
30

 k
g/

m
2 ) v

er
su

s 
no

n-
ob

es
ity

 (B
M

I <
30

 k
g/

m
2 ) w

ith
 c

or
re

sp
on

di
ng

 9
5%

 C
I 

ac
co

rd
in

g 
to

 s
el

ec
te

d 
in

di
vi

du
al

-le
ve

l c
ha

ra
ct

er
is

tic
s 

an
d 

ge
og

ra
p

hi
c 

ar
ea

, o
ve

ra
ll 

an
d 

b
y 

se
x 

– 
Th

e 
Ta

ck
SH

S 
su

rv
ey

, 2
01

7–
20

18

C
ha

ra
ct

er
is

tic
s

To
ta

l
M

en
W

om
en

N
c

ob
es

ity
 

p
re

va
le

nc
e,

 %
O

R 
(9

5%
 C

I)
N

c
ob

es
ity

 
p

re
va

le
nc

e,
 %

O
R 

(9
5%

 C
I)

N
c

ob
es

ity
 

p
re

va
le

nc
e,

 %
O

R 
(9

5%
 C

I)

To
ta

l
10

,8
10

12
.6

–
5,

16
3

11
.3

–
5,

64
7

13
.8

–
Se

x
M

en
5,

16
3

11
.3

1d
–

–
–

–
–

–
W

om
en

5,
64

7
13

.8
1.

23
 (1

.0
9–

1.
39

)
–

–
–

–
–

–
A

ge
, y

ea
rs

<
25

1,
00

1
5.

1
1d

53
6

4.
9

1d
46

5
5.

3
1d

25
–4

4
3,

85
1

10
.3

2.
02

 (1
.5

1–
2.

70
)

1,
83

5
8.

1
1.

64
 (1

.0
9–

2.
47

)
2,

01
6

12
.3

2.
41

 (1
.5

9–
3.

64
)

45
–6

4
4,

04
2

14
.9

3.
10

 (2
.3

3–
4.

13
)

1,
85

6
14

.5
3.

11
 (2

.0
8–

4.
64

)
2,

18
6

15
.3

3.
14

 (2
.0

8–
4.

73
)

≥
65

1,
91

6
16

.4
3.

41
 (2

.5
2–

4.
62

)
93

6
15

.2
3.

14
 (2

.0
5–

4.
83

)
98

0
17

.4
3.

66
 (2

.3
8–

5.
63

)
p 

fo
r t

re
nd

<
0.

00
1

<
0.

00
1

<
0.

00
1

Le
ve

l o
f e

du
ca

tio
ne

H
ig

h
3,

06
3

11
.2

1d
1,

38
2

10
.0

1d
1,

68
1

12
.3

1d

In
te

rm
ed

ia
te

3,
81

3
10

.3
0.

97
 (0

.8
2–

1.
14

)
1,

86
4

9.
9

1.
05

 (0
.8

3–
1.

34
)

1,
94

9
10

.7
0.

91
 (0

.7
3–

1.
13

)
Lo

w
3,

93
3

15
.7

1.
31

 (1
.1

3–
1.

53
)

1,
91

6
13

.6
1.

23
 (0

.9
8–

1.
54

)
2,

01
7

17
.5

1.
38

 (1
.1

2–
1.

70
)

p 
fo

r t
re

nd
<

0.
00

1
0.

06
9

0.
00

1
So

ci
oe

co
no

m
ic

 s
ta

tu
sf

H
ig

h
1,

45
9

11
.0

1d
74

6
10

.2
1d

71
3

11
.9

1d

A
ve

ra
ge

5,
66

7
12

.9
1.

23
 (1

.0
2–

1.
49

)
2,

69
5

11
.9

1.
20

 (0
.9

0–
1.

59
)

2,
97

2
13

.9
1.

24
 (0

.9
5–

1.
62

)
Lo

w
2,

72
7

16
.0

1.
42

 (1
.1

4–
1.

76
)

1,
24

6
13

.0
1.

21
 (0

.8
7–

1.
69

)
1,

48
1

18
.4

1.
57

 (1
.1

7–
2.

10
)

p 
fo

r t
re

nd
0.

00
2

0.
30

7
0.

00
1

Sm
ok

in
g 

st
at

us
N

ev
er

 s
m

ok
er

5,
72

6
12

.1
1d

2,
27

2
10

.6
1d

3,
45

4
13

.1
1d

C
ur

re
nt

 s
m

ok
er

3,
14

6
10

.2
0.

85
 (0

.7
3–

0.
99

)
1,

74
3

8.
5

0.
76

 (0
.6

1–
0.

95
)

1,
40

3
12

.4
0.

93
 (0

.7
6–

1.
14

)
Ex

-s
m

ok
er

1,
93

8
17

.9
1.

41
 (1

.2
2–

1.
64

)
1,

14
8

17
.2

1.
39

 (1
.1

2–
1.

71
)

79
0

18
.9

1.
40

 (1
.1

4–
1.

73
)

G
eo

gr
ap

hi
c 

ar
ea

g

N
or

th
er

n 
Eu

ro
p

e
2,

55
9

19
.0

1d
1,

23
8

15
.5

1d
1,

32
1

21
.8

1d

W
es

te
rn

 E
ur

op
e

1,
84

2
8.

9
0.

39
 (0

.2
4–

0.
62

)
88

6
8.

8
0.

48
 (0

.2
8–

0.
81

)
95

6
9.

0
0.

34
 (0

.2
1–

0.
53

)
So

ut
he

rn
 E

ur
op

e
3,

80
1

11
.5

0.
51

 (0
.3

1–
0.

82
)

1,
85

6
10

.4
0.

56
 (0

.3
3–

0.
96

)
1,

94
5

12
.6

0.
48

 (0
.3

0–
0.

77
)

Ea
st

er
n 

Eu
ro

p
e

2,
60

8
16

.8
0.

80
 (0

.4
8–

1.
35

)
1,

18
3

15
.4

0.
88

 (0
.4

9–
1.

59
)

1,
42

5
18

.1
0.

76
 (0

.4
6–

1.
26

)

a 
Pr

ev
al

en
ce

 e
st

im
at

es
 w

er
e 

co
m

pu
te

d 
w

ei
gh

tin
g 

ea
ch

 c
ou

nt
ry

 in
 p

ro
po

rt
io

n 
to

 t
he

 c
ou

nt
ry

-s
pe

ci
fic

 a
du

lt 
po

pu
la

tio
n.

 b 
O

Rs
 w

er
e 

es
tim

at
ed

 u
si

ng
 m

ul
til

ev
el

 lo
gi

st
ic

 r
eg

re
ss

io
n 

m
od

el
s 

af
te

r 
ad

ju
st

m
en

t f
or

 a
ge

, l
ev

el
 o

f e
du

ca
tio

n,
 a

nd
 sm

ok
in

g 
st

at
us

 a
nd

 w
ith

 c
ou

nt
ry

 a
s r

an
do

m
 e

ffe
ct

; O
Rs

 fo
r t

he
 to

ta
l p

op
ul

at
io

n 
w

er
e 

fu
rt

he
r a

dj
us

te
d 

fo
r s

ex
. E

st
im

at
es

 w
er

e 
w

ei
gh

te
d 

fo
r s

ta
tis

tic
al

 w
ei

gh
ts

 
th

at
 c

on
si

de
r c

ou
nt

ry
-s

pe
ci

fic
 a

du
lt 

po
pu

la
tio

n.
 F

ig
ur

es
 in

 b
ol

d 
ty

pe
 a

re
 si

gn
ifi

ca
nt

 a
t 0

.0
5.

 c 
Ra

w
 n

um
be

rs
. d 

Re
fe

re
nc

e 
ca

te
go

ry
. e 

Th
e 

su
m

 d
oe

s n
ot

 a
dd

 u
p 

to
 th

e 
to

ta
l b

ec
au

se
 o

f a
 fe

w
 m

is
si

ng
 v

al
ue

s.
 

f 
Se

lf-
as

se
ss

m
en

t 
of

 h
ou

se
ho

ld
 (f

am
ily

) e
co

no
m

ic
 s

ta
tu

s 
re

la
tiv

e 
to

 t
he

 c
ou

nt
ry

-s
pe

ci
fic

 p
op

ul
at

io
n.

 T
hi

s 
in

fo
rm

at
io

n 
w

as
 m

is
si

ng
 f

or
 G

er
m

an
y.

 g 
C

ou
nt

rie
s 

w
er

e 
ca

te
go

riz
ed

 b
y 

ge
og

ra
ph

ic
 a

re
a 

ac
co

rd
in

g 
to

 th
e 

cl
as

si
fic

at
io

n 
by

 th
e 

U
ni

te
d 

N
at

io
ns

 in
to

 N
or

th
er

n 
(E

ng
la

nd
, I

re
la

nd
, a

nd
 L

at
vi

a)
, W

es
te

rn
 (F

ra
nc

e 
an

d 
G

er
m

an
y)

, S
ou

th
er

n 
(It

al
y,

 G
re

ec
e,

 P
or

tu
ga

l, 
an

d 
Sp

ai
n)

, a
nd

 E
as

te
rn

 re
gi

on
s 

(B
ul

ga
ria

, P
ol

an
d,

 a
nd

 R
om

an
ia

) [
18

].



Stival et al.Obes Facts 2022;15:655–665662
DOI: 10.1159/000525792

Discussion

In this comprehensive evaluation of overweight and 
obesity among European adults, obesity prevalence was 
13% in 2017–2018, with higher rates in women, older 
adults, and those with a lower socioeconomic status. We 
also observed a large variability across countries, with 
obesity prevalence ranging between 8% in Italy and 21% 
in Romania. Overall, approximately half of the adult Eu-
ropean population was overweight or obese.

Our results are in line with recent European estimates, 
showing that approximately 53% of the adult population 
is overweight or obese [10, 13]. We found that Eastern 
and Northern European countries showed higher obesity 
rates in comparison with other countries. This is in line 
with previous data from other multi-country surveys 
from Europe conducted between 2010 and 2019 [3, 11, 13, 
21]. Among the possible reasons why Eastern Europe 
presents higher prevalence of obesity rates, there is the 
lower economic growth level, and consequent lower so-
cioeconomic status and level of education, compared to 
more developed countries with higher per capita incomes 
[22, 23]. In our study, low socioeconomic status and poor 
level of education are significantly related to higher over-
weight and obesity prevalence. Household and individu-
al-level low income, in fact, leads to greater difficulties in 
providing proper access to healthy food (particularly with 
regular intake of fresh and seasonable vegetables and 
fruit) and active and healthy lifestyle. Moreover, people 
with low income, health literacy, and health education 

have limited access to sports facilities, possibly living in 
areas where non-occupational physical activity is hardly 
promoted [3].

The relatively low obesity prevalence observed in West-
ern/Southern Europe, in particular in Italy and France, 
might be explained by the distinctive dietary habits of 
their population and the adherence to the Mediterranean 
diet [11, 12, 24, 25] that has been proved to be effective in 
obesity control [26]. In general, the Mediterranean diet 
refers to some common dietary characteristics including 
seasonal vegetables and fruits, unrefined cereals, nuts, 
seeds, legumes, and extra virgin olive oil as primary source 
of added fat. Furthermore, this pattern implies a moderate 
intake of fish, dairy products, and a lower to mild con-
sumption of meat, eggs, fermented beverages (mostly red 
wine), and sweets [27]. Although belonging to the Medi-
terranean basin, Spain and Greece showed higher values 
of obesity prevalence as compared to Italy and France, as 
already observed in other surveys [11]. This is likely due 
to a shift from Mediterranean-type diets to Western-type 
diets – characterised by a relatively high consumption of 
meat and dairy products – which has been observed spe-
cifically in Spain and Greece [11, 28].

Our European obesity estimates are 3 times lower than 
those observed in 2017–2018 in the USA (43% obesity 
prevalence in USA vs. 13% in Europe; 43% vs. 11% in men 
and 42% vs. 14% in women) [29]. Even the highest obe-
sity rates we observed (21% in Bulgarian, Romanian, and 
Irish men and 22% in English women) are substantially 
lower than those from the USA [29].

Table 4. Percent prevalence of overweight/obesity (BMI ≥25 kg/m2) and obesity (BMI ≥30 kg/m2), by country, in 2010 (PPACTE study) and 
2017–2018 (TackSHS survey)

Country Overweight/obesity Obesity

2010 PPACTE 2017–18 TackSHS Δ, % 2010 PPACTE 2017–18 TackSHS Δ, %

Bulgaria 48.4 56.9 +17.5 12.4 19.5 +57.5
England 56.0 48.8 −12.9 20.1 19.0 −5.3
France 41.7 37.3 −10.6 12.2 8.8 −28.0
Ireland 46.9 53.0 +13.0 12.2 18.3 +50.3
Italy 38.5 44.0 +14.3 7.6 7.5 −1.4
Latvia 51.6 57.3 +11.0 16.2 19.2 +18.5
Poland 47.8 47.1 −1.4 10.3 13.9 +35.2
Romania 48.8 58.8 +20.5 16.0 21.1 +31.6
Spain 53.2 53.8 +1.1 14.0 15.1 +7.6

Total 47.0 46.8 −0.3 13.0 13.3 +2.3

Prevalence estimates for the overall population were computed weighting each country in proportion to the country-specific adult 
population.
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In order to derive trends in obesity prevalence, we 
compared our estimates with those from a companion 
study conducted in 2010 in 9 common countries with the 
TackSHS survey [11]. Obesity prevalence increased in the 
majority of the countries, particularly in Eastern and 
Northern Europe. In contrast, England showed a slight 
decrease in obesity prevalence since 2010 [11]. However, 
UK estimates remain alarming. In fact, recent projection 
data forecasted that obesity rates are going to increase by 
2025, the UK becoming the second large country (after 
US) with the highest obesity prevalence [7]. We also ob-
served a large decrease in obesity prevalence in France. 
Other studies report a slight increase or a stabilization in 
obesity prevalence [30]. Due to the known impact of 
smoking on BMI [31, 32], we also analysed the obesity 
trends separately in smokers and non-smokers. The ob-
served increases in obesity prevalence appeared to be lim-
ited to current smokers.

Our estimates confirm data from other studies showing 
higher prevalence of obesity in women compared to men 
[3, 33]; however, a significantly higher prevalence of over-
weight has been observed in males, in line with current lit-
erature from Europe [13]. A higher prevalence of obesity 
was observed among older compared to younger adults [11, 
34]. The rise in life expectancy leads in fact to additional 
years of vulnerability to chronic conditions, many of them 
related to obesity. In fact, it has been estimated that age-
specific rates of high-BMI-related deaths and disability-ad-
justed life years increase with increasing age [35].

In Europe, ex-smokers represent another subgroup of 
population more susceptible to obesity [11, 36]. Even if 
health benefits of smoking cessation outweigh any ad-
verse effects of post-smoking cessation weight gain [31, 
32], programs and policies aimed at helping smokers in 
quitting should consider, develop, and evaluate new strat-
egies to avoid this subsequent side effect. Pharmacologi-
cal support to limit possible post-abstinence overweight, 
monitoring caloric intake, and increasing caloric expen-
diture are among the possible strategies recommended by 
international guidelines to manage weight gain [37].

Among the limitations of our study, there is the use of 
self-reported information on height and weight, which like-
ly resulted in an underestimation of BMI and therefore of 
the prevalence of overweight and obesity [38, 39]. However, 
it has been assessed that, particularly in large surveys cover-
ing many countries, self-reported height and weight, al-
though varying by sex and country, still represent a valid 
and economic method to monitor obesity prevalence [40]. 
Other limitations include those inherent to the cross-sec-
tional study design, which does not allow to assess any caus-

al associations. In addition, that information on height and 
weight was not available for the entire sample of adults, par-
ticularly in Ireland, where a relevant proportion of partici-
pants had missing information in these values, and there-
fore had to be excluded from the analyses, causing a de-
crease in the available country sample size, and therefore 
producing less certain results. When comparing baseline 
characteristics, such as sex, age, level of education, and 
smoking status, subjects not reporting BMI were signifi-
cantly different from those reporting BMI data: those not 
providing data on BMI were more frequently women and 
middle aged (45–64 years). In addition, despite the overall 
response rate was relatively high, possible differences oc-
curred between responders and non-responders. Finally, 
the relatively limited sample size does not allow us to obtain 
robust estimates when analysing the prevalence of obesity 
in strata of single countries.

Among the strengths of our study, there is the repre-
sentativeness of adult population and the possibility to 
make reliable comparisons across countries, taking ad-
vantage of the homogeneity of the methodology used. 
Moreover, the use of a computer-assisted personal inter-
viewing survey managed by qualified interviewers al-
lowed us to obtain consistent and reliable data [39]. The 
indirect standardization we applied also creates compa-
rable estimates of results by country and with others.

In conclusion, obesity patterns in Europe, even if sub-
stantially more favourable than those in the USA, show 
that half of the European adult population is overweight 
and almost one in every eight are obese. Overall, when 
compared to 2010 data [11], obesity prevalence in Europe 
has mainly increased in most of the countries. Converse-
ly, only a few countries, with less than 10% of self-report-
ed obesity, including Italy and France, even showed a de-
creased trend in obesity prevalence since 2010.

Planning and implementing preventive intervention 
using a population approach, focusing on main causes of 
incidence of overweight and obesity, is a fundamental in-
strument to face and halt the ongoing obesity pandemic. 
Continuous monitoring of prevalence data represents an 
efficient instrument to measure and quantify impacts of 
such interventions in experimental but most importantly 
operational and real-life settings.

The TackSHS Project Investigators
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