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Abstract

Purpose To provide updated information on trends and
determinants of underweight, overweight, and obesity in
Italian adults.

Methods We considered data from 5 surveys conducted
annually between 2006 and 2010, on a total of 14,135
subjects aged 18 years or more (6,834 men and 7,301
women), representative of the Italian adult population,
including self-reported information on height and weight.
Results  Overall, 3.1 % of the Italian adult population was
underweight (body mass index, BMI, <18.5 kg/mz; 0.8 %
men, 5.3 % women), 31.8 % overweight (25< BMI
<30 kg/mz; 39.8 % men, 24.4 % women), and 8.9 % obese
(BMI =>30 kg/mz; 85 % men, 94 % women). We
observed no specific pattern of overweight/obesity across
calendar years in men (multivariate prevalence ratios, PR,
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for 2010 vs 2006: 0.95; p for trend: 0.980) and a non-
significant decreased trend in women (PR: 0.92; p for
trend: 0.051). Prevalence of overweight/obesity signifi-
cantly increased with age (PRs for >65 vs 18-24 years:
2.01 in men, 2.65 in women), decreased with education
(PRs for high vs low education: 0.79 in men, 0.54 in
women), and was less frequent in single than in married
adults (PRs: 0.85 in men, 0.78 in women). Overweight/
obesity was significantly more frequent in adults from
southern versus northern Italy (PRs: 1.13 in men, 1.32 in
women) and in former versus never smokers (PRs: 1.23 in
men, 1.19 in women).

Conclusions In Italy, we did not find unfavorable trends
in overweight and obesity prevalence across calendar
years. However, there are specific subgroups of the popu-
lation with elevated prevalence of overweight and obesity,
mainly adults from southern Italy and less educated ones.
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Introduction

Over the last few decades, overweight and obesity
increased worldwide and became a major public health
challenge not only in high-income countries but also in
middle- and low-income ones [1-6].

In the USA, the 2007-2008 prevalence of overweight
and obesity (body mass index, BMI, >25 kg/mz) was
68.0 % overall, 72.3 % among men, and 64.1 % among
women [2], with a significant increasing trend over the
last decade in men (odds ratio for 2007-2008 vs
1999-2000:1.32), and no particular pattern in women [2].
The rate of obesity has more than doubled over the past
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30 years in most countries of northern Europe, including
the UK and Scandinavian countries, as well as selected
southern European countries [6, 7]. More recent data
showed that, globally, 15.5 % of European adult popula-
tion in 2008 was obese [7].

Among FEuropean countries, Italy had relatively
favorable obesity prevalence and trends in adults [1, 8].
The prevalence of overweight and obesity modestly
increased between the early 1980s (27 % of adult popu-
lation was overweight and 7 % obese in 1983) and the late
1990s and levelled off thereafter (31-34 % overweight
and 8-9 % obese between 1999 and 2004) [6, 8]. Sub-
sequent studies based on national representative data
showed that the age-standardized prevalence of over-
weight/obesity slightly increased from 52.0 to 55.3 % in
men between 2001 and 2008 and from 33.6 to 34.5 % in
women [9]. Italy is now among the European countries
with the lowest adult obesity prevalence [1, 6, 7]. How-
ever, within Italy, differences in BMI have been reported
according to geographic area, the prevalence of obesity
being approximately two-fold higher in southern Italy
than in northern Italy [8].

Moreover, scanty information is available in Italy, as in
Europe, on underweight prevalence in adult populations,
and no data are available on moderate to severe thinness
[6].

In order to monitor underweight, overweight, and
obesity in Italy and identify their determinants, we ana-
lyzed data from surveys conducted annually on represen-
tative samples of Italian adults between 2006 and 2010.

Subjects and methods

Since 2001, the Italian Institute of Health (Istituto Supe-
riore di Sanita, ISS) has commissioned DOXA, the Italian
branch of the Gallup International Association, to conduct
annual surveys [8]. Each survey was based on about 3,000
individuals representative of the general Italian population
aged 15 or over (about 52 million inhabitants) in terms of
age, sex, geographic area, and socio-economic character-
istics. The overall sample of the surveys conducted
between 2006 and 2010 included 14,810 subjects (7,110
men and 7,700 women) aged 18 years or over. Of them,
675 subjects (4.6 %) did not report information on height
or weight. Therefore, for the present analysis, we consid-
ered data collected in 5 consecutive surveys between 2006
and 2010 on a total sample of 14,135 adults (6,834 men and
7,301 women), aged 18 or over, with available information
on height and weight. For the analysis of trends over
time, we also considered data from a survey conducted in
2004 [8], also including information on anthropometric
measures.
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In each survey, the sample was defined through a rep-
resentative multistage sampling of adults from 122
municipalities (the smallest Italian administrative divi-
sions) in the 20 Italian regions (the largest Italian admin-
istrative divisions), identified in order to be representative
of the geographic areas sampled. Individuals were ran-
domly selected from electoral lists, within strata of sex and
age group, in order to be representative of the demographic
structure of the adult population. Statistical weights were
used to assure the representativeness of each sample.

Data were collected by ad hoc trained interviewers, using a
structured questionnaire in the context of a computer-assisted
personal in-house interview (CAPI). Besides general infor-
mation on socio-demographic characteristics, subjects were
asked to report their height (cm) and weight (kg). From height
and weight, we computed BMI as the ratio between weight (in
kg) and height (in m?). BMI was then categorized in four
levels, according to the standard classification by the World
Health Organization [5], that is, underweight (BMI <18.5 kg/
m?), normal weight (BMI between 18.5 and 24.9 kg/m?),
overweight (BMI between 25.0 and 29.9 kg/m?), and obesity
(BMI >30.0 kg/m?). Moderately to severely thin subjects
were defined as individuals with a BMI <17.0 kg/m?. We
further categorized obesity in 3 levels, according to its severity
(I class obesity: BMI between 30.0 and 34.9 kg/m?; II class
obesity: BMI between 35.0 and 39.9 kg/m?; III class obesity:
BMI >40.0 kg/m?). Education was categorized in three lev-
els: low (up to primary school diploma), intermediate (up to
high school diploma), and high (university diploma). Area of
residence (urban/rural) was classified according to the fact the
municipality of residence was a provincial capital or not.

We computed, separately for men and women, the
prevalence rate (%) of BMI categories overall and in strata
of survey year, age group, level of education, income
(based on self report or estimate by the interviewer),
marital status, geographic area, area of residence, tobacco
smoking, and alcohol drinking. For education, marital
status, tobacco smoking, and alcohol drinking, age-stan-
dardized prevalence was provided, using the direct method
separately for men and women. p-values for comparisons
were derived using t-test for continuous variables and
test for categorical ones. Prevalence ratios (PR) and cor-
responding 95 % confidence intervals (CI) were derived
using multiplicative generalized linear models (log-bino-
mial model) [10, 11], after adjustment for calendar year,
age, education, marital status, geographic area, area of
residence, tobacco smoking, and alcohol drinking.

Results

Table 1 shows the distribution of 14,135 Italian adults,
according to selected self-reported anthropometric
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Table 1 Mean values for
weight, height, and body mass
index (BMI) for 14,135 adults

aged 18 years or over, and
percent distribution according to
levels of BMI, overall and by
sex. Italy 20062010

Total Sex
Males Females

Number of subjects 14,135 6,834 7,301
Mean height [cm]; mean + SD 168.8 £ 9.0 1747 £ 7.1* 163.2 £+ 6.4*
Mean weight [kg]; mean &+ SD 702 £ 134 773 £ 11.5% 63.6 £ 11.5%
Mean BMI [kg/m2]; mean £+ SD 24.6 + 4.1 25.3 £ 3.5% 239 + 4.4*
BMI [kg/m?];% (95 % CI)
Underweight (BMI <18.5) 3.1 (2.8-3.4) 0.8 (0.6-1.0) 5.3 (4.8-5.8)

Normal weight (18.5< BMI <25.0)

Overweight (25.0< BMI <30.0)
Obesity (BMI >30.0)
I class (30.0< BMI <35.0)
1I class (35.0< BMI <40.0)
IIII class (BMI >40.0)

SD standard deviation,
CI confidence interval

# Comparison between sexes:

56.1 (55.3-56.9)
31.8 (31.0-32.6)

50.9 (49.7-52.1)
39.8 (38.6-41.0)

60.9 (59.8-62.0)
24.4 (23.4-25.4)

8.9 (8.4-9.4) 8.5 (7.8-9.2) 9.4 (8.7-10.1)
7.4 (7.0-7.8) 7.3 (6.7-7.9) 7.5 (6.9-8.1)
1.2 (1.0-1.4) 0.8 (0.6-1.0) 1.6 (1.3-1.9)
0.3 (0.2-0.4) 0.3 (0.2-0.4) 0.3 (0.2-0.4)

p < 0.001

characteristics. Mean height was 168.8 cm, mean weight
was 70.2 kg, and mean BMI was 24.6 kg/m? (25.3 in men,
23.9 in women). Overall, 3.1 % of the Italian adult popu-
lation were underweight (0.8 % of men, 5.3 % of women),
56.1 % were normal weight (50.9 % of men, 60.9 % of
women), 31.8 % were overweight (39.8 % of men, 24.4 %
of women), and 8.9 % were obese (8.5 % of men, 9.4 % of
women). Prevalence of moderate to severe thinness was
0.2 % (16 subjects) among men and 0.8 % (60 subjects)
among women. Overall, 7.4 % of the Italian adult popu-
lation had a I class obesity, 1.2 % a Il class, and 0.3 % a III
class obesity.

Figure 1 shows the prevalence distribution of over-
weight and obesity by sex according to six DOXA surveys
conducted between 2004 and 2010. For men, mean BMI
was 25.5 in 2006, 25.1 in 2007, 25.2 in 2008, 25.5 in 2009,
and 25.3 kg/m” in 2010, corresponding to a linear trend of
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Fig. 1 Sex-specific prevalence (%) of self-reported overweight and
overweight/obesity” among males and females aged 18 years or over,
according to 6 DOXA surveys®. Italy, 2004-2010. *Overweight: body
mass index, BMI 25.0-29.9 kg/mz; overweight/obesity: BMI
>25.0 kg/m?. *Data from the 2004 survey were obtained by Gallus
et al., 2006 [8]

+0.004 kg/m? per year (p = 0.898). Mean BMI for women
was 24.1 in 2006, 24.0 in 2007, 23.8 in 2008, 23.8 in 2009,
and 23.9 kg/m? in 2010, corresponding to a linear trend of
—0.068 kg/m? per year (p = 0.067).

Figure 2 shows the prevalence distribution of men and
women across levels of BMI in strata of age. Younger
adults (aged 18-24 years) were more frequently under-
weight than older adults (aged >25 years) (2.8 vs 0.6 %,
p-value <0.001, in men and 12.8 vs 4.5 %, p-value <0.001,
in women). Adults reporting a BMI <17 kg/m* were more
prevalent among the young as compared to older popula-
tions (1.0 vs 0.1 %; p < 0.001, in men, 2.0 vs 0.7 %;
p = 0.001, in women). Overweight/obesity (BMI >25.0
kg/m?) was reported by 17.0 % of adults aged 18-24 years
(22.6 % of men and 11.1 % of women). The highest
prevalence of overweight/obesity was observed in the
elderly, both in men (61.3 % at >65 years vs 45.2 % at
<65 years, p-value <0.001) and in women (54.6 % at >65
vs 26.8 % at <65 years, p-value <0.001).

Table 2 shows the sex-specific distribution of BMI
levels according to selected individual characteristics.
Underweight was more frequent among adults with the
highest level of education (1.4 % in men, 6.4 % in
women), widowed men (4.2 %), and single women
(7.6 %), adults from northern Italy (1.1 % in men, 6.3 %
in women), male ex-smokers (1.5 %), and female current
smokers (9.1 %). Obesity was more frequent among
adults with lower level of education (11.6 % in men,
12.7 % in women), adults with lower income (11.3 % in
men, 14.4 % in women), adults from southern Italy
(9.7 % in men, 11.8 % in women) and from rural areas of
residence (9.4 % in men, 10.2 % in women), divorced/
separated men (10.4 %) and widowed women (17.2 %),
ex-smokers (11.7 % in men, 11.9 % in women), and
never alcohol drinkers (11.9 % in men, 10.9 % in
women).
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Fig. 2 Sex-specific prevalence 70.0
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Table 3 shows the sex-specific PRs of overweight/
obesity versus normal weight according to selected
characteristics. No particular pattern was evident
according to calendar year for men (compared to 2006,
multivariate PRs were 0.93 in 2007, 0.92 in 2008, 1.02 in
2009, and 0.95 in 2010; p = 0.980), while a borderline
significant inverse trend was shown for women (PRs were
0.93 in 2007, 0.92 in 2008, 0.91 in 2009, and 0.92 in
2010; p = 0.051). The inverse trend in women was
observed in southern Italy (PR for 2010 vs 2006 was
0.82), whereas no difference was evident in northern (PR
was 1.01), or in central Italy (PR was 1.00). When con-
sidering pattern according to calendar year among the
young (1,383 subjects aged 18-24 years), no significant
difference was shown both in men (compared to 2006,
PRs were 0.97 in 2007, 0.76 in 2008, 0.98 in 2009, and
1.08 in 2010) and women (PRs were 0.97 in 2007, 0.55 in
2008, 1.29 in 2009, and 1.08 in 2010). Multivariate
analysis confirmed that overweight prevalence increases
with increasing of age (compared to <25 years, PR for
25-44 was 1.57 in men and 1.31 in women, for 45—64 was
2.08 in men and 2.34 in women, for >65 years was 2.01
in men and 2.65 in women). Higher educated subjects had
significantly lower prevalence of overweight (compared
with lower educated individuals, PRs were 0.94 and 0.67
for intermediate and high level of education in men, and
0.79 and 0.54 in women, respectively). This was consis-
tent according to geographic area (PRs for high vs low
education were 0.82 in northern, 0.70 in central, and 0.81
in southern Italy in men, and PRs were 0.45 in northern,
0.50 in central, and 0.64 in southern Italy in women).
After further allowance for income, PR estimates for
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education did not substantially change (PRs were 0.96 and
0.82 for intermediate and high level of education in men,
and 0.68 and 0.56 in women, respectively). As compared
to subjects with low income, those with high income were
less frequently overweight/obese (PRs were 0.91 in men
and 0.89 in women). With reference to marital status,
single adults and divorced/separated women had signifi-
cantly lower overweight/obesity rates (PR was 0.85 in
men and 0.78 in women for single vs married individuals,
and PR was 0.79 for divorced/separated vs married
women). As compared to northern Italy, higher over-
weight/obesity rates were observed in women (PR was
1.16) but not in men from central Italy, and both in men
and women from southern Italy (PR was 1.13 in men and
1.32 in women). Men living in rural areas had higher
overweight/obesity rates as compared to urban areas (PR
was 1.07), but no significant difference was observed in
women. As compared to never smokers, male current
smokers (PR was 1.08) and ex-smokers (PRs were 1.23
and 1.19 in men and women, respectively) had higher
overweight/obesity rates. In women, alcohol drinkers
showed lower overweight/obesity rates (compared to
never drinkers, PRs were 0.90 and 0.91 for <6 and >6
drinks per week, respectively). No significant difference
across alcohol drinking was observed in men.

Discussion
Our data confirm that in the Italian population the preva-

lence of obesity is persistently low as compared to other
populations from high-income countries [1, 2, 6, 7, 9].
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Table 2 Prevalence (%) of underweight, normal weight, overweight and obesity among adults aged 18 years or over according to selected

individual characteristics®. Italy, 20062010

Number of subjects

Underweight (%)

Normal weight (%) Overweight (%) Obesity (%)

Males Females Males Females  Males Females Males Females Males Females

Mean age (years) 38.1 37.7 42.4 45.1 50.1 56.3 54.3 59.6
Education®

Low 2,553 3,262 0.9 4.0 46.2 53.3 41.3 30.0 11.6 12.7

Intermediate 3,254 3,004 0.8 5.7 51.3 67.7 41.1 21.1 6.9 5.5

High 1,027 1,035 1.4 6.4 61.0 72.1 31.8 17.6 5.7 39
Income

Low 1,849 2,290 1.4 5.4 44.4 52.1 429 28.2 11.3 14.4

Intermediate 2,168 2,275 0.6 5.3 50.3 59.7 40.6 25.5 8.5 9.5

High 2,818 2,737 0.7 5.2 55.7 69.3 37.1 20.4 6.6 5.1
Marital status®

Single 2,236 1,725 2.7 7.6 49.6 66.1 38.0 18.8 9.7 7.5

Married 4,114 4,202 0.4 4.2 46.7 60.0 44.3 26.3 8.6 9.4

Widowed 225 992 42 2.8 422 39.3 44.7 40.8 8.9 17.2

Divorced/separated 259 382 0.3 5.1 54.6 66.7 34.7 20.8 10.4 6.1
Geographic area

Northern Italy 3,159 3,374 1.1 6.3 534 64.3 38.0 22.1 7.5 74

Central Italy 1,317 1,443 0.6 52 52.1 61.0 38.8 24.0 8.6 9.8

Southern Italy and islands 2,358 2,484 0.7 4.0 47.0 56.4 42.6 27.8 9.7 11.8
Area of residence

Urban 2,341 2,518 0.8 53 53.7 63.5 38.8 234 6.8 7.7

Rural 4,493 4,783 0.9 53 49.5 59.6 40.3 24.9 9.4 10.2
Tobacco smokingb

Never smoker 3415 4915 0.9 4.5 54.8 61.6 374 24.6 6.9 9.3

Current smoker 1,908 1,493 0.6 9.1 50.5 62.2 40.9 223 8.0 6.4

Ex-smoker 1,511 893 1.5 32 433 59.6 43.6 253 11.7 11.9
Alcohol drinking™®

Never drinker 1,326 3,823 1.1 5.0 50.9 58.1 36.1 26.0 11.9 10.9

<6 drinks/week 2,104 2,217 0.7 5.1 49.2 63.9 41.6 21.8 8.5 9.2

>6 drinks/week 3,403 1,261 0.7 6.3 51.7 64.7 40.3 23.8 7.2 5.2

? The distribution of BMI categories in strata of various covariates considered were all heterogeneous (p < 0.001)

" Age-standardized prevalence (%) on the total sample of males or females

¢ The sum does not add up to the total because of a few missing values

In a recent report, Italy was considered among the
countries with the most virtuous trends in terms of BMI for
both sexes, with an estimated increase in BMI by
0.3-0.4 kg/m® per decade for men and decrease by
0.1-0.2 kg/m? per decade for women between 1980 and
2008 [1]. We found a further improvement in these
favorable trends over more recent calendar years, the BMI
being stable in men and slightly decreasing in women,
despite the continuous aging of the Italian population. The
slight decrease of overweight/obesity in women is limited
to southern Italy. This likely reflects a reduced social
acceptability of overweight/obesity in southern Italy, an
area with a relatively high obesity prevalence. A favorable

pattern in BMI has also been shown in selected eastern
European countries, including Romania, Bulgaria, Lithua-
nia, and Slovakia [6]. Conversely, several other European
countries have recently showed a substantial BMI increase
[1, 6]. In the UK—the European country with the highest
levels of BMI—obesity rates rose from 10 % in 1987 to
19 % in 1998, up to 25 % in 2008 [7, 12]. Similarly, in
Finland obesity increased from 11.3 to 20.7 % in men and
from 17.9 to 24.1 % in women, between the late 1970s and
the early 2000s [13].

Stratified analysis allowed to identify subgroups of
Italian population at higher prevalence of both overweight
and obesity, as well as underweight. The elderly appeared
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Table 3 Prevalence ratio (PR)*
of overweight/obesity versus
normal weight®, and
corresponding 95 % confidence
interval (CI) according to
calendar year of the survey and
selected characteristics, by sex.
Italy 2006-2010

* PRs were derived from
multiplicative generalized linear
models (log-binomial model),
after adjustment for survey year,
age, education, geographic area,
area of residence, marital status,
tobacco smoking, and alcohol
drinking

® Normal weight: body mass
index, BMI, 18.5-24.9 kg/m?;
overweight/obesity: BMI

>25.0 kg/m?. Underweight
adults (BMI <18.5 kg/m?) were
excluded from the present
analysis

¢ Reference category

4 Median consumption: 6
drinks/week

to be at higher risk of overweight and obesity in both sexes.
On the contrary, only a small proportion of young adults
were obese. Among women, but not among men, we found
a considerably high prevalence of underweight, underlying

@ Springer

PR (95 % CI)

Males Females
Survey year
2006 1€ 1°
2007 0.93 (0.87-1.00) 0.93 (0.86-1.02)
2008 0.92 (0.86-0.99) 0.92 (0.85-1.00)
2009 1.02 (0.96-1.09) 0.91 (0.84-0.99)
2010 0.95 (0.89-1.02) 0.92 (0.84-1.00)
p for trend 0.980 0.051
Age (years)
18-24 1€ 1°
25-44 1.57 (1.35-1.82) 1.31 (1.03-1.65)
45-64 2.08 (1.77-2.43) 2.34 (1.84-2.96)
>65 2.01 (1.71-2.37) 2.65 (2.08-3.36)
p for trend <0.001 <0.001
Education
Low 1€ 1°
Intermediate 0.94 (0.89-0.99) 0.67 (0.62-0.72)
High 0.79 (0.73-0.87) 0.54 (0.46-0.62)
p for trend <0.001 <0.001
Income
Low 1° 1°
Intermediate 0.94 (0.89-1.00) 0.99 (0.93-1.06)
High 0.91 (0.86-0.97) 0.89 (0.82-0.97)
p for trend 0.005 0.011
Marital status
Married 1€ 1°
Single 0.85 (0.78-0.92) 0.78 (0.69-0.88)
Widowed 0.91 (0.80-1.02) 1.01 (0.94-1.09)

Divorced/separated

Geographic area
Northern Italy
Central Italy

Southern Italy and islands

Area of residence
Urban
Rural

Tobacco smoking
Never smoker
Current smoker
Ex-smoker

Alcohol drinking
Never drinker
<median®

>median?

0.96 (0.85-1.08)

IC
1.01 (0.95-1.08)
1.13 (1.07-1.19)

lC
1.07 (1.01-1.12)

lC
1.08 (1.02-1.15)
1.23 (1.17-1.30)

lC
1.04 (0.97-1.11)
1.00 (0.94-1.07)

0.79 (0.67-0.92)

1C
1.16 (1.07-1.26)
1.32 (1.24-1.41)

10
0.98 (0.92-1.04)

10
0.93 (0.85-1.02)
1.19 (1.10-1.28)

lC
0.90 (0.84-0.96)
0.91 (0.84-0.99)

previously reported discrepancies in underweight rate by
sex in young adults in Italy [14] and Switzerland [15]. Our
study provides the first Italian—and one of the first Euro-
pean [6]—estimate on prevalence of subjects with BMI
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<17 kg/m?. These data suggest that prevalence of moder-
ate to severe thinness in young girls should be monitored.

Socio-economic characteristics are important determi-
nants of overweight and obesity. Thus, less educated men
and women have considerably higher levels of BMI, con-
firming findings from other investigations conducted in
high-income European countries [16], the USA [17], and
also in selected low- and middle-income countries [18]. A
recent study combining data from 19 European countries
showed that this is a generalized phenomenon of the
European populations, particularly in women. However, in
men from middle-income countries, including the Baltic
and eastern European countries, weak positive associations
between education and overweight were observed [16].
Accordingly, subjects with higher income were more fre-
quently overweight/obese as compared to individuals with
lower income.

In Italy, less privileged areas (southern Italy) showed
higher levels of BMI compared to more affluent areas
(northern Italy), confirming results from previous studies
on Italian adults [8]. Differences in obesity prevalence
according to geographic areas might be due to different
socio-economical status, lifestyle, and dietary habits.

In agreement with our previous study [8], we did not
find any major difference in obesity rates according to
urbanization of the area of residence, these findings being
similar to those from a 16,695-subject study carried out on
10 European countries [19].

With reference to marital status, we found higher rates
of overweight/obesity in married as compared to either
single or divorced/separated adults. Similar results were
reported in national representative surveys conducted in
other Mediterranean areas [20]. These findings are in broad
agreement with those from longitudinal studies observing
that entering marriage is associated with weight gain, while
leaving marriage with weight loss [21, 22]. The relation-
ship between marital status and overweight underlines how
social characteristics can have a great influence on diet,
physical activity, and consequently body weight [22, 23].

Although we found no relation between current smoking
and overweight/obesity among women, our data show that
male current smokers were more frequently overweight
and obese as compared to never smokers. These findings
are in partial disagreement with other data suggesting that
current smokers have lower BMI than never smokers [24—
28]. However, additional data support our findings. In Italy,
it has been reported that while smokers tend to be leaner
than non-smokers, there is no linear trend with number of
cigarettes smoked [27, 29]. A study conducted in Israel
over 29,745 young adults showed that the rate of smoking
was lowest in normal weight subjects, higher in over-
weight, and highest in obese individuals [30]. Moreover,
compared to non-smokers, current smokers have been

reported to have a larger waist circumference, higher waist-
to-hip ratio [26], and among current smokers, cigarette
intensity is associated with increased rates of obesity and
central fat accumulation [31, 32]. With reference to
ex-smokers, we found that they were more frequently
overweight/obese than never smokers, confirming the
overall evidence of substantial weight gain after smoking
cessation [25, 28, 33].

In our population, female alcohol drinkers were less
frequently overweight and/or obese as compared to
abstainers; among men, although abstainers were more
frequently obese than drinkers, no significant difference
was observed among drinkers and non-drinkers in terms of
overweight/obesity. These data are in contrast with short-
term laboratory-based studies on the unfavorable effects of
alcohol on appetite and energy balance, but in broad
agreement with the overall evidence from epidemiological
studies, suggesting that moderate alcohol intake is inver-
sely related with obesity, particularly in women [34, 35].

Potential limitations of our investigation include those
inherent to the cross-sectional study design. An important
weakness of our study is the use of self-reported infor-
mation on height and weight, which complicates the
interpretation of BMI results, and, more importantly, may
lead to an under-estimate of BMI, and consequently of the
prevalence of overweight and obesity. It is well known in
fact that people tend to overestimate height and to under-
estimate weight [36-38]. However, in 3 large surveys
validating self-reported with measured height and weight
in adults [36-38], the over-estimation of height ranged
between +0.38 and +1.23 cm in men, and between +0.40
and +0.68 cm in women, while the under-estimation of
weight ranged between +0.30 and —1.85 kg in men, and
between —0.85 and —1.40 kg in women. In addition,
considering a worst-case analysis, thus subtracting from the
height of our population the highest amount of over-
reporting of height observed among the three studies and
adding up to the weight of our population the highest
amount of under-reporting, the prevalence of obesity would
have increased to 12.3 % in men and 11.9 % in women and
would have still been substantially lower than that
observed in countries from central, eastern, and western
Europe, North America, and Oceania [1]. Most estimates in
those countries, in any case, are based on self-reported
height and weight, too. The strengths of our study include
its large sample size and the representativeness of the
general Italian population. Moreover, the use of a CAPI
survey administered by trained interviewers allowed us to
avoid routing errors and to obtain more valid and reliable
data on height and weight [39].

In conclusion, the present study indicates relatively
favorable patterns and trends in Italy in terms of over-
weight and obesity prevalence compared to most other
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high-income countries. This might be in part due to the
“Mediterranean diet”, still widespread in Italy [40], to cul-
turally driven dietary habits as well as to the absence of a
systematic increase in food portion size. However, there are
specific subgroups of the population with elevated prevalence
of overweight and obesity, mainly populations from southern
Italy and with lower levels of education or income.
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