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PURPOSE: To provide national, population-based estimates of the prevalence of overweight and obesity
in the Italian population.
METHODS: Prevalence estimates of overweight and obesity were calculated in seven waves (2001–2008)
of the cross-sectional Multipurpose Household Survey organized by the Italian National Institute of Statis-
tics, which are representative of the general adult Italian population. Sampling weights were used to esti-
mate prevalence figures as well as their standard errors. Mean-difference plot was used to evaluate changes
in the distribution of body mass index across sex and age categories.
RESULTS: Almost half of Italian men and about 1 of 3 Italian women are overweight or obese. Between
2001 and 2008 the age-standardized prevalence of overweight (obesity) increased 1.4% (1.9%) in men and
0.4% (0.5%) in women. Mean-difference plots showed an upward shift for body mass index distribution
with an increasing skewness.
CONCLUSIONS: The obesity epidemic is one of the major issues in United States and other developed
countries. However, if for ‘‘epidemic’’ we mean that in Italy obesity is steadily increasing, then our data give
little support to this interpretation. In fact, trends observed between 1983 and 2008 suggest that the rates of
changes in the prevalence of overweight and/or obesity are not increasing.
Ann Epidemiol 2010;20:258–264. � 2010 Elsevier Inc. All rights reserved.
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INTRODUCTION

Overweight and obesity are well-known causes of
morbidity and mortality (1, 2) and may lessen life expec-
tancy, especially in younger people (3). Between 1980 and
2002 the prevalence of overweight and obesity increased
in the United States in subjects aged 20 years and older
(4, 5). More recently, data from the National Health
and Nutrition Examination Survey conducted in 2003 -
2004 showed that the prevalence of overweight among
children and adolescents and that of obesity in men
have continued to increase significantly, whereas the
prevalence of obesity among women leveled off (6). In
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recent years, the prevalence of overweight and obesity
has increased in almost all developed countries (7).
However, the prevalence of obesity seems to be lower in
European Countries than in the United States, and
more importantly the rates of changes seem to show little
or no increase in Europe (7, 8). The aim of the present
study is to provide national, population-based estimates
of the prevalence of overweight and obesity with the
use of data from seven Italian National Surveys conducted
between 2001 and 2008.
MATERIALS AND METHODS

Prevalence estimates of overweight and obesity were
calculated with the use of data from the Multipurpose
Household Survey (MHS), an integrated system of cross-
sectional social surveys conducted by the Italian National
Institute of Statistics, which aimed to collect information
about health and lifestyle habits from a representative
sample of the adult civilian, noninstitutionalized Italian
population. For each survey an independent sample was
selected, and final sample units (households) were drawn
by the use of a two-stage stratified sample design (9, 10).
Strata were represented by geographical areas (Italian
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Selected Abbreviations and Acronyms

MHS Z Multipurpose Household Survey
BMI Z body mass index

regions) and municipalities. The latter were sampled ac-
cording to a ‘‘probability proportional to size’’ sample design,
where the size variable was the number of inhabitants of the
municipalities. All the individuals of the selected house-
holds were interviewed. All interviews were conducted
face-to-face by civil servants in the houses of the families
selected. Nonresponse rate accounted for 17% of the total
sample size. It was mostly attributable to refusal (approxi-
mately 9% of the total sample size), whereas the list error
had a percentage of 5% and nonresponse as the result of
other reasons counted for 3% of the sampled households
(10). The present report is based on data from the last seven
MHS waves: 287,336 subjects aged 20 to 99 years (137,234
men, 150,102 women).

From the MHS questionnaire, information on sex and
age was obtained. The questionnaire included (for every
household member aged 20 and older) self-reported anthro-
pometric data such as height and weight. Body mass index
(BMI) was calculated as weight in kilograms divided by
the square of height in meters. Participants were classified
as overweight if their BMI was between 25.0 and 29.9 kg/
m2 and as obese if their BMI was 30.0 kg/m2 or greater. These
definitions are consistent with those of the World Health
Organization.

For all surveys, sampling weights were made available
by the Italian National Institute of Statistics to take into
account the different probabilities of selection resulting
from the sample design. These were always considered
when calculating prevalence figures. Given the complex
sampling design, the Taylor series linearization method
was adopted to obtain correct estimates of variance
(11). Prevalence figures were directly standardized to
the general age structure of the overall data set. Trends
across age groups and survey years were evaluated by
means of weighted regression analysis that used as
weights the reciprocal of the variances of the prevalence
figures. Linear, quadratic, and cubic terms were consid-
ered both for age groups and for survey years as well as
their interactions. A significance level of 0.05 was always
adopted.

To evaluate changes in the distribution of BMI across
sex and age categories the Tukey mean-difference plot
was employed (12). This is a graphical method for
comparing distributions that investigates shifts by
comparing corresponding quantiles. The points on the
plot represent the differences between two distributions
at a given quantile level against the means of the same
quantile level from the two distributions. If the two
distributions are the same, the quantiles would be equal
and the differences would all be zero. The location of
the points on the y-axis shows the direction and the
magnitude of any shift between the distributions. The
shape of the line formed by the points suggests the nature
of the shift. Weighted percentiles were calculated using
the sampling weights. Statistical analyses were performed
with R for Windows (13).
RESULTS

Tables 1 and 2 show, for men and women, respectively,
both the age-specific and the age-standardized preva-
lence of overweight and of obesity in Italy for each of
the seven surveys. In men, the age-standardized preva-
lence of overweight (obesity) shows an increase of
1.4% (1.9%) between 2001 and 2008 (Table 1). In
women, overweight prevalence increased 0.4% and
obesity 0.5% (Table 2).

Age-specific prevalences reported in Tables 1 and 2
suggest that trends may potentially differ by sex, age group,
and overweight outcome. To assess whether temporal
trends are statistically significant and/or whether they
differ across demographic groups, four separate regression
analyses (according to sex and overweight outcome)
were performed.

As expected, age always showed the most significant
effects. In all the analyses the regression coefficients for
the linear, the quadratic, and the cubic terms were highly
significant (with p values always below 10�6). The
quadratic term modeled the pattern of the prevalence of
overweight outcome (always lower at extreme age groups),
whereas the cubic term allowed for asymmetry in the
pattern. In all the analyses the linear trend for survey
year was significant (p ! .01) but not the quadratic or
the cubic terms (p values ranging between .209 and
.571), nor their interactions with age (p values ranging
between .178 and .929). In addition, when considering
the prevalence of overweight, a significant interaction
between survey year and the quadratic term of age was
found (p Z .045 in men and p Z .008 in women).

According to the coefficients of the pertinent model
(not shown), the estimated yearly increase in the preva-
lence of obesity was 0.28% in men and 0.14% in
women. However, trends for prevalence of overweight
were age dependent. Both in men and in women the
predicted yearly increase was more pronounced after 60
years; at 70 years, it was 0.38% in men and 0.12% in
women.

Figure 1 shows the mean-difference plots comparing
the distribution of BMI in 2007 and 2008 MHSs with
that of 2001 and 2002. Each point on the plot represents



TABLE 1. Prevalence estimates (%) of overweight and obesity in Italian adult men by age and survey year from Multipurpose
Household Surveys

Overweight Obese

Age, years Survey year n Prevalence 95% CI Prevalence 95% CI

20–29 2001 3401 23.9 21.9 25.8 2.5 1.8 3.3

2002 3565 24.3 22.5 26.2 2.3 1.6 3.0

2003 3385 22.5 20.6 24.3 2.6 1.9 3.4

2005 2944 24.5 22.4 26.7 3.5 2.6 4.4

2006 2745 22.5 20.4 24.5 3.7 2.7 4.6

2007 2661 24.0 21.9 26.1 3.5 2.5 4.4

2008 2621 26.9 24.7 29.1 3.8 2.8 4.7

30–39 2001 4123 38.2 36.2 40.2 6.4 5.5 7.4

2002 4193 38.6 36.7 40.6 5.1 4.2 5.9

2003 4102 36.7 34.8 38.7 6.0 5.1 6.9

2005 3700 38.6 36.5 40.8 7.2 6.1 8.3

2006 3639 39.9 37.7 42.1 6.4 5.4 7.4

2007 3447 40.0 37.8 42.2 7.3 6.2 8.4

2008 3457 40.1 37.9 42.2 7.8 6.7 8.9

40–49 2001 3764 48.6 46.2 51.0 9.7 8.5 11.0

2002 3917 45.2 43.0 47.5 10.8 9.6 12.1

2003 3842 48.0 45.7 50.4 10.0 8.8 11.2

2005 3647 48.3 45.8 50.8 10.0 8.7 11.3

2006 3692 48.6 46.2 51.0 11.3 10.0 12.6

2007 3740 47.1 44.8 49.5 11.7 10.4 13.0

2008 3796 47.5 45.2 49.8 10.3 9.1 11.5

50–59 2001 3353 50.8 48.2 53.5 12.5 11.0 14.0

2002 3581 51.8 49.2 54.4 12.8 11.3 14.3

2003 3597 51.0 48.3 53.6 13.3 11.8 14.8

2005 3248 54.7 51.8 57.6 14.4 12.8 16.1

2006 3192 51.2 48.4 54.0 14.9 13.2 16.5

2007 3124 52.4 49.6 55.2 14.9 13.3 16.6

2008 3092 51.7 48.9 54.4 15.2 13.6 16.8

60–69 2001 2813 52.0 49.0 55.1 12.7 11.0 14.4

2002 3155 51.3 48.6 54.1 13.7 12.1 15.3

2003 2936 52.8 49.8 55.7 14.5 12.8 16.2

2005 2688 52.4 49.3 55.5 15.3 13.4 17.1

2006 2731 51.8 48.7 54.9 15.4 13.6 17.2

2007 2817 52.7 49.7 55.7 16.0 14.2 17.8

2008 2797 52.7 49.8 55.7 15.3 13.5 17.0

70–99 2001 2743 46.9 44.0 49.8 10.1 8.6 11.7

2002 2843 46.5 43.7 49.3 10.3 8.8 11.8

2003 2764 45.7 42.9 48.6 12.5 10.8 14.1

2005 2614 46.5 43.5 49.4 12.6 10.9 14.3

2006 2877 48.9 46.0 51.8 12.7 11.1 14.4

2007 2909 50.5 47.5 53.4 11.2 9.6 12.7

2008 2979 50.5 47.7 53.4 13.4 11.8 15.0

20–99 2001 20197 43.2 42.2 44.2 8.8 8.3 9.4

2002 21254 42.7 41.7 43.7 8.9 8.4 9.4

2003 20626 42.5 41.5 43.5 9.5 9.0 10.0

2005 18841 43.9 42.9 45.0 10.2 9.6 10.8

2006 18876 43.6 42.6 44.7 10.4 9.9 11.0

2007 18698 44.1 43.1 45.2 10.6 10.0 11.1

2008 18742 44.6 43.5 45.6 10.7 10.1 11.2

Prevalences for 20- to 99-year age group were directly standardized to the general age structure of the overall data set. Figures were calculated taking into account the probabilities
of selection resulting from the survey sample design.
95% CI Z 95% confidence intervals.
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the mean (on the x-axis) and the difference (on the y-
axis) for an even percentile (from the 2nd up to the
98th). The details differ between sex-age groups. In men
the 2007 and 2008 distribution appears generally shifted
upward; moreover, the difference between percentiles
appears greater in the upper portion of the distribution,



TABLE 2. Prevalence estimates (%) of overweight and obesity in Italian adult women by age and survey year from Multipurpose
Household Surveys

Overweight Obese

Age, years Survey year n Prevalence 95% CI Prevalence 95% CI

20–29 2001 3456 8.0 6.7 9.2 1.5 0.9 2.1

2002 3529 8.1 6.9 9.3 1.4 0.9 2.0

2003 3398 8.3 7.1 9.5 1.4 0.8 1.9

2005 2970 9.3 7.9 10.8 1.3 0.7 2.0

2006 2770 9.2 7.7 10.6 2.1 1.3 2.8

2007 2591 10.2 8.7 11.8 2.5 1.6 3.3

2008 2529 10.8 9.3 12.4 2.3 1.5 3.1

30–39 2001 4297 14.1 12.8 15.5 3.1 2.4 3.8

2002 4354 13.2 12.0 14.5 3.4 2.7 4.1

2003 4104 15.4 14.1 16.8 3.5 2.8 4.3

2005 3838 15.5 14.0 16.9 4.0 3.1 4.8

2006 3696 16.5 15.0 18.0 4.4 3.5 5.3

2007 3613 16.4 14.9 17.9 4.4 3.6 5.3

2008 3665 15.2 13.8 16.7 4.1 3.3 5.0

40–49 2001 3926 22.6 20.8 24.4 6.8 5.7 7.9

2002 4064 22.1 20.4 23.8 6.4 5.4 7.4

2003 4118 21.0 19.3 22.6 7.4 6.3 8.4

2005 3840 22.8 21.0 24.6 8.5 7.3 9.7

2006 3783 21.1 19.4 22.8 7.7 6.6 8.8

2007 3774 21.7 20.0 23.4 8.0 6.9 9.1

2008 3930 21.2 19.6 22.9 6.9 5.9 8.0

50–59 2001 3480 33.2 30.9 35.4 13.8 12.3 15.4

2002 3687 31.6 29.6 33.7 13.0 11.6 14.4

2003 3635 31.2 29.1 33.3 13.8 12.3 15.2

2005 3318 30.8 28.6 33.0 14.6 13.0 16.3

2006 3386 31.5 29.3 33.6 15.4 13.8 17.0

2007 3306 32.1 29.9 34.3 12.7 11.2 14.2

2008 3311 31.4 29.3 33.6 12.5 11.1 14.0

60–69 2001 3167 39.6 37.1 42.1 14.8 13.1 16.4

2002 3283 37.7 35.3 40.0 13.9 12.3 15.5

2003 3148 35.5 33.1 37.9 16.2 14.5 17.9

2005 2871 35.0 32.5 37.4 18.0 16.2 19.9

2006 2920 36.0 33.4 38.5 18.3 16.4 20.2

2007 2961 38.2 35.7 40.6 14.2 12.5 15.8

2008 3002 37.0 34.5 39.4 14.8 13.1 16.4

70–99 2001 3886 33.9 31.9 35.9 11.9 10.6 13.2

2002 4218 35.1 33.2 37.1 13.1 11.8 14.3

2003 4138 36.5 34.5 38.5 12.2 10.9 13.5

2005 3807 36.5 34.4 38.7 12.9 11.5 14.2

2006 4126 36.7 34.6 38.8 12.8 11.4 14.1

2007 4055 39.1 37.0 41.2 13.4 12.1 14.8

2008 4152 37.4 35.4 39.4 13.6 12.3 14.9

20–99 2001 22212 25.1 24.4 25.9 8.5 8.0 9.0

2002 23135 24.6 23.9 25.4 8.5 8.0 9.0

2003 22541 24.7 24.0 25.5 9.0 8.5 9.4

2005 20644 25.1 24.3 25.9 9.8 9.2 10.3

2006 20681 25.3 24.5 26.0 10.0 9.4 10.5

2007 20300 26.4 25.6 27.2 9.2 8.7 9.7

2008 20589 25.5 24.8 26.3 9.0 8.5 9.5

Prevalences for 20- to 99-years age group were directly standardized to the general age structure of the overall data set. Figures were calculated taking into account the prob-
abilities of selection resulting from the survey sample design.
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showing an increased skewness. For women the pattern is
different. For the age range 50 to 69 years, the difference
between the percentiles is close to zero. An increased
skewness is evident between 20 and 39 years. An upward
shift appears for women older than 69 years. Although the
magnitude of the differences varies from group to group,
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FIGURE 1. Mean�difference plots for the distribution of body mass index from 2001�2002 and from 2007�2008 Italian Multipurpose
Household Surveys for adults aged 20�99 years, by sex and age group.
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the largest differences are generally below 1 BMI unit and
are observed at the highest percentiles of the distribution.
DISCUSSION

The present study provides the most recent prevalence
estimates of overweight and obesity in Italy. Overweight
is much more common in adult men than in adult women,
as well as obesity, even if at a lesser degree. In the 7-year
period considered, overweight (obesity) increased 1.4%
(1.9%) in men and 0.4% (0.5%) in women. Similar anal-
yses were performed in Italy with the use of data from the
Italian National Health Surveys (14, 15). Between 1983
and 1994, the proportion of overweight subjects increased
from 34.1% to 39.6% in men and from 21.3% to 25.0% in
women, whereas a moderate decrease both in men (from
7.1% to 6.5%) and in women (from 7.6% to 6.3%) was
observed for obesity (14). In the 2000 survey the preva-
lence of overweight (obesity) was 40.6% (8.3%) in men
and 24.6% (8.1%) in women (15). Therefore during
a 25-year period (from 1983 to 2008) the prevalence of
overweight increased 10.5% in men (0.42%/year) and
4.2% in women (0.168%/year); the prevalence of obesity
increased 3.6% in men (0.144%/year) and 1.4% in women
(0.056%/year).

Although these findings, based on large samples repre-
sentative of the general adult Italian population, show
that overweight and obesity are a major health issue in Italy,
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the prevalence of both overweight and obesity appears still
much lower in Italy than in the United States (4, 5). In
fact the most recent prevalence estimates of overweight
and obesity in the United States show that more than
60% of men and women are overweight or obese, and of
these, more than 30% are obese (6). More importantly,
a significant increasing trend in the prevalence of over-
weight and obesity was reported (5, 6), suggesting an even
greater epidemic of obesity.

We also investigated changes in the distribution of BMI
showing qualitative differences broadly similar to those
found in United States by Flegal and Troiano (16).
However, quantitatively, these authors found approxi-
mately 3 to 4 BMI units’ differences, whereas in the present
study they were generally below 1 BMI unit.

Several reasons may explain differences in overweight
outcome between Italy and the United States. It is possible
that some factors are affecting the entire distribution of BMI
and that the search for causes will need to consider the
broader socioenvironmental context. Factors such as diet,
food composition, food availability, portion sizes, fast food
consumption, increasingly sedentary behavior, opportuni-
ties for physical activity, and increased use of labor-saving
devices should be taken into account (16–19) as well as
transportation and land use policies, zoning regulations,
and even political philosophies (20). It is possible to specu-
late that the ‘‘Mediterranean dietary style’’ (21), together
with the absence of a systematic increase in portion size
(22), may have been important factors that contributed to
counteract epidemic of obesity in Italy. In fact adherence
to the Mediterranean diet is associated with lower preva-
lence of obesity (23). Furthermore, the increased skewness
in BMI distribution observed both in Italy and in the United
States could suggest that environmental factors have
a stronger effect on the upper portion of the distribution;
there may be a subgroup of the population that is more
susceptible to these influences suggesting a gene-environ-
ment interaction effect (16).

Among the strengths of this study there are the large
sample size (representative of the general adult Italian pop-
ulation) and the high response rate (thus, selection bias is
unlikely to be present). Our findings also complement and
expand previous reports (14, 15, 24).

Some limitations should be recognized. It has been shown
that self-reported weight and height data underestimate the
prevalence of overweight and obesity (25–27), which can be
dependent by several factors (27, 28). However, when
nationwide proportions of overweight and obesity are of
interest, self-reported measurements of weight and height
have been in general accepted (4, 29), and compared with
telephone surveys, household face-to-face interviews
produced more accurate results (30). Actually, it is unlikely
that the lower prevalence of overweight and obesity
observed in our study compared with that of the United
States may be totally attributable to underreporting. More
importantly, even if self-reported height and weight data
may contain considerable errors, perhaps they could be
considered adequate at least for tracking trends because of
the consistency in the sample design of the MHSs; it is
unlikely that errors in self-reported height and weight would
flatten trends in a 25- year period in the presence of a rising
obesity epidemic.

In conclusion, in Italy, data from surveys representative
of the general adult population show that moderate trends
in overweight outcome are present, more evident in men
than in women. More than 50% of Italian adult men and
about 1 of 3 women are overweight or obese. Obesity
epidemic is one of the major issues in the United States
and other developed countries with significant health and
economic implications. However, if by ‘‘epidemic’’ we
mean that in Italy obesity is steadily increasing, then our
results give little support to this interpretation. In fact,
trends observed in a 25-year period suggest that the rates
of changes in the prevalence of overweight and/or obesity
are not increasing.
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