
OR IG INA L  AR T I C L ES

Epidemiology Biostatistics and Public Health - 2014, Volume 11, Number 4

PREVALENCE Of dIABETES IN ITALy

Prevalence and determinants of diabetes 
mellitus in a representative sample of 
italian adults

Rosario Asciutto(1), Alessandra Lugo(2), Silvano Gallus(3), 
Maria Carla Roncaglioni(4), Carlo La Vecchia(2), Cristina Bosetti(3)

Background: There is a dramatic epidemic of diabetes mellitus worldwide. This study provides an 
updated estimate of its prevalence and determinants among Italian adults.
MeThods: data were derived from a face-to-face survey conducted in 2013 on 2901 individuals (1391 
men, 1510 women) aged 18 years or more, representative of the general adult Italian population. odds 
ratios (or) for diabetes versus non diabetes by selected risk factors were derived using multiple 
logistic regression models. 
resulTs: overall, 135 out of 2901 adults (4.7%) reported a diagnosis of diabetes, with similar 
prevalence in men (4.8%) and women (4.5%). diabetes increased with increasing age (0.6% at age 
18-44, 5.1% at age 45-64, and 11.3% at age ≥65 years; p-trend <0.001) and decreased with increasing 
level of education (12.8% for low, 7.8% for middle, and 1.4% for high education; p-trend <0.001). 
Prevalence of diabetes was higher among obese subjects (10.8%) compared to normal weight subjects 
(3.1%; or=2.46; p-trend=0.001), among individuals reporting less than 30 minutes of walk per day 
(5.6%) compared to those reporting more than 60 minutes of walk/day (3.8%; or=1.43), and among 
ex-smokers (11.6%) compared to never smokers (4.2%; or=2.51). Moreover, diabetes prevalence 
was lower among moderate drinkers (3.1%) than among abstainers (6.1%; or=0.57; p-trend=0.016). 
Prevalence of diabetes was 16.1% in individuals with a diagnosis of hypertension (or=4.66), 15.2% in 
those with high cholesterol (or=3.84), and 21.6% among aspirin users (or=4.46).
conclusIons: although diabetes prevalence in Italy is still comparatively low on an european and 
worldwide scale, effective preventive intervention strategies – focused on major risk behaviours – 
should be implemented to control the diffusion of this condition. 
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InTroducTIon

There is a dramatic epidemic of diabetes 
mellitus – in particular type 2 –worldwide, with 
more than 380 million adults (8.3%) affected by 
this condition in 2013 [1]. The number of people 
with type 2 diabetes has been increasing in 
most countries over the last few decades [2, 3], 
alongside social and cultural changes, such as 
population ageing, dietary changes, increasing 
obesity, and reduced physical activity [2, 4]. In 
Europe, the estimated prevalence of diabetes in 
2013 was 6.8%, ranging from 4.9% in the UK to 
14.9% in Turkey [1].

In Italy, diabetes affects more than 3 million 
individuals and an almost 30% increase in its 
prevalence was observed over the last decade 
(from 3.9% in 2001 to 5% in 2012) [5]. These 
data are provided by regular annual surveys 
historically conducted by the National Institute 
of Statistic [6] and, over the last years, by the 
PASSI project supported by the National Institute 
of Health [7]. Data from these surveys constitute 
a valid mean of monitoring the condition, but 
they are limited by not being easily available 
in scientific literature databases. A few surveys 
available in the international literature are quite 
outdated or based on selected subgroups, not 
representative of the Italian population [8-11]. 
Moreover, those investigations did not analyze 
the determinants of diabetes in detail, such as 
socio-demographic factors, lifestyle habits, and 
concomitant conditions, which play a decisive 
role in the prevention and control of this 
chronic disease.

The aim of this study is to provide an 
updated estimate of diabetes mellitus prevalence 
and determinants in a representative sample of 
Italian adults.

MeThods

Data were derived from a survey conducted 
between March and April 2013 by DOXA – the 
Italian branch of the Worldwide Independent 
Network/Gallup International Association – 
on a sample of 3000 individuals aged 15 
years or over, to investigate tobacco smoking 
habits in the Italian population [12]. The 
sample was representative of the general 
Italian population aged 15 years or more 
in terms of sex, age, geographic area, and 
socio-economic characteristics. Individuals 

were selected through a multistage sampling 
process from 116 municipalities (the smallest 
Italian administrative divisions) in the 20 Italian 
regions (the largest Italian administrative 
divisions). In the municipalities considered, 
individuals were randomly sampled from 
electoral rolls, within strata defined by sex and 
age. Unavailable individuals were replaced by 
their neighbours within the same sex and age 
group. Statistical weights were used to assure 
the representativeness of the Italian population. 
For the present analyses, we considered only 
2901 individuals aged 18 years or more (1391 
men, 1510 women).

Individuals were interviewed by ad 
hoc trained interviewers using a structured 
questionnaire in the context of a computer-
assisted personal in-house interview (CAPI). 
Besides general information on demographic 
and socio-economic characteristics, the 
questionnaire included information on tobacco 
smoking (including smoking status), alcohol 
drinking (weekly frequency of intake), 
physical activity (daily minutes of walking), 
anthropometric measures (height and weight), 
self-reported diagnosis of hypertension, high 
cholesterol (>200 mg/dl), and use of aspirin 
for the prevention of cardiovascular diseases. 
Moreover, individuals were asked if they ever 
had a diagnosis of diabetes, and the age at 
diagnosis. Body mass index (BMI, kg/m2) was 
calculated from self-reported weight and height. 

data analysis

We computed the percent prevalence, 
and the corresponding 95% confidence 
intervals (CI), of diabetes mellitus in the 
overall population and across strata of selected 
characteristics. Odds ratios (OR), and the 
corresponding 95% CIs, for diabetes versus 
non diabetes by age and selected risk factors 
were derived using unconditional multiple 
logistic regression models including terms 
for sex, age, level of education, geographic 
area, smoking status, alcohol consumption, 
BMI, and physical activity [13]. Tests for trend 
were based on the difference of the likelihood 
ratio test between models with and without a 
linear term for the variable considered. All the 
analyses were performed with SAS version 9.2 
(SAS Institute).
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resulTs

Table 1 shows the percent prevalence of 
diabetes in the Italian adult population by age 
and selected socio-demographic characteristics. 
Overall, 135 out of 2901 adults (4.7%, 95% 
CI 3.9-5.4) reported a diagnosis of diabetes 
mellitus. Of these, 13% were diagnosed before 
the age 40 and 87% after that age (data not 
shown). Prevalence of diabetes was similar in 
men (4.8%, 95% CI 3.7-6.0) and women (4.5%, 
95% CI 3.5-5.6; Table 1). Diabetes prevalence 
substantially increased with age, being 0.6% 
in individuals aged 18-44, 5.1% in those aged 
45-64, and 11.3% in those aged ≥65 years 
(OR=6.08 and 8.51, respectively for age 45-64 
and ≥65 compared to age 18-44 years; p for 
trend <0.001). Prevalence of diabetes decreased 
with increasing level of education, being 12.8% 
in individuals with no/elementary school, 7.8% 
in those with middle school, and 1.4% in those 
with high school or university (OR=3.76 for 

no/elementary and 3.77 for middle school 
compared to high school/university; p for trend 
<0.001). Moreover, a geographic gradient was 
reported, the prevalence of diabetes being 3.2% 
in northern and 5.9% in central/southern Italy 
(OR=1.99). Prevalence of diabetes by socio-
demographic characteristics was consistent in 
the two sexes. 

Prevalence of diabetes was higher in 
overweight (4.9%) and obese (10.8%) individuals 
compared to underweight/normal weight 
individuals (3.1%), but the multivariate OR was 
only significantly increased in obese adults 
(OR=2.46, Table 2). Diabetes was more frequent 
among individuals reporting less physical activity 
(5.6% for <30 and 4.1% for 30-60 minutes of 
walk/day) than among those reporting a higher 
physical activity (3.8% for >60 minutes of walk/
day), although the corresponding ORs (1.43 and 
1.25, respectively) and the trend in risk (p=0.204) 
were not significant. Prevalence of diabetes was 
more frequent among ex-smokers (11.6%) than 

Socio-demographic 
characteriSticS

men Women total

n. n. diabeticS 
(%) n. n. diabeticS 

(%) n.
n. 

diabeticS 
(%)

or for diabeteS 
vS non 

diabeteS
(95% ci)a

Total 1391 67 (4.8) 1510 68 (4.5) 2901 135 (4.7)

age group (yearS)

18-44 628 4 (0.7) 616 3 (0.5) 1244 7 (0.6) 1b

45-64 464 26 (5.6) 484 22 (4.6) 948 48 (5.1) 6.08 (2.68-13.79)

≥65 299 37 (12.4) 410 43 (10.4) 709 80 (11.3) 8.51 (3.66-19.79)

p for trend <0.001

education

No/elementary school 162 21 (13.1) 270 34 (12.6) 432 55 (12.8) 3.76 (2.13-6.64)

Middle school 351 30 (8.6) 368 26 (7.0) 718 56 (7.8) 3.77 (2.25-6.32)

High school/university 878 16 (1.8) 872 8 (1.0) 1750 24 (1.4) 1b

p for trend <0.001

geographic area

Northern Italy 644 20 (3.2) 695 22 (3.2) 1339 43 (3.2) 1b

Central/southern Italy 747 47 (6.3) 815 46 (5.6) 1562 92 (5.9) 1.99 (1.34-2.96)

CI, confidence interval.
aORs were estimated using unconditional multiple logistic regression models including terms for sex, age, education, geographic 
area, smoking status, alcohol consumption, body mass index, and physical activity. bReference category.

table 1

Sex-Specific and overall percent prevalence of diabeteS mellituS among 2901 italian adultS 
(1391 men, 1510 Women) by Socio-demographic characteriSticS, and correSponding oddS ratioS 

(or) for diabeteS verSuS non diabeteS. italy, 2013
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in never smokers (4.2%, OR=2.51) and was 
lower among individuals consuming alcohol 
(3.1% for <7 and 4.7% for ≥7 drinks/week) 
than among abstainers (6.1%), the OR being 
0.57 for both categories of intake compared to 
abstainers (p for trend=0.016). The difference in 
the prevalence of diabetes between ex-smokers 
and never smokers was evident in men (15.1% 
and 2.7%, respectively), but not in women (4.9% 
and 5.2%, respectively), while similar patterns in 
diabetes prevalence were observed in the two 
sexes according to other lifestyle habits.

The prevalence of diabetes was 16.1% in 
individuals with a diagnosis of hypertension and 
1.7% in those without hypertension (OR=4.66), 
15.2% in those with high cholesterol and 
2.1% in those with normal cholesterol levels 
(OR=3.84), and 21.6% among aspirin users and 

2.5% among non aspirin users (OR=4.46, Table 
3). Similar diabetes prevalence was found in 
men and women.

dIscussIon

In our study, the estimated prevalence 
of diabetes in the Italian adult population is 
4.7%, with similar figures in men (4.8%) and 
women (4.5%). Our results are consistent with 
data from the PASSI national survey, conducted 
in 2009-2012 on Italian adults, reporting a 
prevalence of diabetes around 4.5% [7]. A few 
previous Italian studies reported a prevalence 
of 3.8% (in 2000) in an area of northwestern 
Italy [8], 4.2% (in 2007) in Lombardy region 
[9], 4.8% (in 2003) in the population of Turin 

lifeStyle habitS

men Women total

n.
n. 

diabeticS 
(%)

n.
n. 

diabeticS 
(%)

n.
n. 

diabeticS 
(%)

or for diabeteS 
vS non diabeteS

(95% ci)a

body maSS index

Under/Normal weight 720 21 (3.0) 923 29 (3.2) 1643 51 (3.1) 1b

Overweight 485 21 (4.4) 387 22 (5.6) 873 43 (4.9) 0.96 (0.62-1.48)

Obese 185 25 (13.3) 200 17 (8.5) 386 42 (10.8) 2.46 (1.56-3.90)

p for trend 0.001

phySical activity (minuteS of Walk/day)

<30 511 29 (5.7) 691 39 (5.6) 1203 68 (5.6) 1.43 (0.82-2.47)

30-60 594 25 (4.2) 564 22 (4.0) 1157 47 (4.1) 1.25 (0.71-2.20)

>60 286 14 (4.8) 255 7 (2.6) 541 20 (3.8) 1b

p for trend 0.204

Smoking StatuS

Never smokers 755 20 (2.7) 1142 59 (5.2) 1897 79 (4.2) 1b

Ex-smokers 260 39 (15.1) 133 6 (4.9) 392 46 (11.6) 2.51 (1.61-3.93)

Current smokers 376 8 (2.1) 236 3 (1.2) 612 11 (1.7) 0.53 (0.27-1.05)

alcohol conSumption

Non drinker 284 19 (6.7) 786 46 (5.9) 1070 65 (6.1) 1b

<7 drinks/week 505 18 (3.5) 508 13 (2.7) 1013 31 (3.1) 0.57 (0.35-0.92)

≥7 drinks/week 602 30 (5.1) 216 8 (3.8) 818 39 (4.7) 0.57 (0.35-0.92)

p for trend 0.016

CI, confidence interval.
aORs were estimated using unconditional multiple logistic regression models including terms for sex, age, level of education, 
geographic area, smoking status, alcohol consumption, body mass index, and physical activity. bReference category. 

table 2

Sex-Specific and overall percent prevalence of diabeteS mellituS among 2901 
italian adultS (1391 men, 1510 Women) by lifeStyle habitS and correSponding 

oddS ratioS (or) for diabeteS verSuS non diabeteS. italy, 2013
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[10], and 8.3% (in 2008) in a sample of the 
population from Rome [11]. Such figures are 
not directly comparable with ours, since they 
refer to selected populations not representative 
of the general Italian population and different 
calendar years. On a comparative scale, Italy 
has a prevalence similar to that observed in 
France (4.6% in 2006-2007) [14], but lower 
than those reported in Spain (7.8% in 2009-
10) [15] and Portugal (6.6% in 2009) [16]. The 
International Diabetes Federation report on the 
global prevalence of diabetes confirms that in 
2013 Italy had a relatively low rate of diabetes 
compared to other major European countries [1]. 
Italy has also been shown to have a relatively 
low and fairly stable prevalence of obesity over 
the last decade (around 8-9%) [17].This may be 
explained by the relatively favourable dietary 
and lifestyle habits (including a relatively high 
adherence to the Mediterranean diet) of the 
Italian population compared to other European 
countries [18]. 

In our survey, we confirm that the 
prevalence of diabetes significantly increases 
with age [6, 7, 14-16]. Older adults indeed tend 
to be more frequently overweight and obese, 
possibly due to reduced physical activity, and 
consequently increased insulin resistance and 
impaired pancreatic isle function [19, 20].

Our findings show that the prevalence of 

diabetes is related to the education level, adults 
with lower education having an almost 4-fold 
increased risk of diabetes compared to those 
with higher levels of education. This result is 
consistent with those from previous studies, 
including a recent case-cohort study nested 
within the European Prospective Investigation 
into Cancer and Nutrition (EPIC) [21], another 
large European study [22], and two Italian 
studies [10, 11], which indicated that there are 
socio-economic inequalities in the prevalence 
of diabetes. The positive association with 
education – and socio-economic status in 
general – is likely mediated by other factors: 
individuals with a higher level of education 
generally belong to younger generations and 
have healthier behaviours, including better 
dietary habits, more frequent physical activity 
(with consequently lower BMI), and less 
frequent tobacco use [23]. Moreover, they may 
be more receptive to prevention messages 
and prone to use the health care systems 
better. However, in our study the association 
with education was significant even after 
adjustment for age, obesity, and other selected 
characteristics. The relation between diabetes 
and low education/socioeconomic level has 
important public health implications, because it 
indicates that any health care program should 
consider this specific frail population subgroup 

clinical hiStory

men Women total

n.
n. 

diabeticS 
(%)

n.
n. 

diabeticS 
(%)

n.
n. 

diabeticS 
(%)

or for diabeteS 
vS. non diabeteS

(95% ci)a

hypertenSion diagnoSiS

No 1113 26 (2.3) 1192 14 (1.2) 2305 39 (1.7) 1b

Yes 278 42 (15.0) 319 54 (17.0) 596 96 (16.1) 4.66 (3.03-7.16)

high choleSterol

No 1121 29 (2.6) 1217 21 (1.7) 2338 50 (2.1) 1b

Yes 269 38 (14.2) 294 47 (16.0) 563 85 (15.2) 3.84 (2.56-5.75)

uSe of aSpirin

No 1229 28 (2.3) 1347 37 (2.7) 2576 65 (2.5) 1b

Yes 162 39 (24.1) 164 31 (19.1) 325 70 (21.6) 4.46 (2.97-6.70)

CI, confidence interval.
aORs were estimated using unconditional multiple logistic regression models including terms for sex, age, level of education, 
geographic area, smoking status, alcohol consumption, body mass index, and physical activity. bReference category.

table 3

Sex-Specific and overall percent prevalence (%) of diabeteS mellituS among 2901 
italianS (1391 men and 1510 Women) by clinical hiStory, and correSponding oddS ratioS (or) 

for diabeteS verSuS non diabeteS. italy, 2013
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in order to tackle the diabetes epidemic.
As in previous Italian surveys [6, 7], 

we report a North to South gradient in the 
prevalence of diabetes. Such a gradient could 
be partially explained by the lower education 
and socioeconomic level in adults from the 
central/southern regions than those from 
northern Italy, and the higher prevalence of 
overweight/obesity [17], although the OR for 
geographic area remained significantly higher 
in central/southern compared to northern 
Italy even after adjusting for education and 
BMI. The improved prevention programs and 
management of diabetes in northern Italy could 
also have had a role in the differences observed 
in diabetes prevalence across geographic areas.

As expected, a significant trend in diabetes 
prevalence was reported with BMI, obesity 
being the major correlate of type 2 diabetes [24]. 
In our sample, more than 60% of individuals 
with diabetes were overweight or obese. Major 
emphasis should be placed by health providers 
to induce favourable changes in diet. Even 
a modest weight loss (5-10%) in overweight 
individuals can have a beneficial impact on 
glycaemic control [25]. Although we did not 
find a significant association between physical 
activity and diabetes prevalence, the fact that in 
our sample half of the diabetics reported less 
than 30 minutes of walk per day is a reason 
of concern. Conversely, moderate physical 
activity almost daily should be recommended 
for individuals with diabetes; in addition to its 
cardiovascular benefits exercise can improve 
glycaemic control [26, 27].

A significantly higher prevalence of diabetes 
among ex-smokers than among never smokers 
was found in our data. Although there is evidence 
that smoking is a risk factor for diabetes [28], 
the higher prevalence of diabetes in ex- than 
in current smokers likely reflects behavioural 
changes following medical counselling or 
secondary illnesses in diabetics. Health providers 
could have played a key role in motivating 
people with diabetes to quit smoking, but we 
found that only one out of 42 individuals who 
quit smoking in correspondence or shortly after 
the diagnosis of diabetes reported a physician’s 
recommendation as the most important reason 
to quit. Most diabetic ex-smokers quit because 
of health reasons. Furthermore, individuals with 
diabetes who continue to smoke, in fact, have a 
substantial excess risk of health complications, 
including cardiovascular diseases [29]. Stronger 

efforts and commitments to promote smoking 
cessation among people with diabetes are 
needed, as seen in countries such as the USA 
where strategies for smoking cessation have 
been implemented more effectively than in 
Italy [30, 31]. Although smoking cessation is 
associated with weight gain and subsequent risk 
of diabetes, it has been shown that in the long-
term the benefits of smoking cessation outweigh 
the adverse effect of early weight gain [32].

With reference to alcohol consumption, we 
found a lower prevalence of diabetes among 
moderate drinkers compared to abstainers. The 
cross-sectional design of our study precludes 
drawing any casual inferences from this 
association, but it is worth noticing that a large 
body of evidence suggests that moderate alcohol 
intake is associated with a 30-50% reduced 
risk of type 2 diabetes [33, 34]. Moderate 
alcohol consumption, in fact, has been shown 
to improve insulin sensitivity and reduce plasma 
insulin levels [35, 36], probably due to alcohol-
induced increases in adiponectin [37]. 

Diabetes is often associated with other 
diseases and metabolic disorders, such as 
the metabolic syndrome. Thus, in our study 
we found a significantly higher prevalence 
of diabetes in subjects reporting a diagnosis 
of hypertension or hypercholesterolemia, 
as observed in other Italian and European 
surveys [7, 15]. Moreover, we reported a higher 
prevalence of diabetes among users of aspirin 
for cardiovascular prevention, diabetics being 
at a high risk of coronary heart diseases [29, 
38]. However, we also found that almost half 
of the diabetics in our sample (48%) did not 
use aspirin regularly for primary or secondary 
prevention, which instead should be considered 
in individuals with high risk of cardiovascular 
conditions, once benefits exceed harms [39].

Limitations of the present study include 
those inherent to the cross-sectional design. 
Moreover, the diagnosis of diabetes (and other 
co-morbidities) was based on self-reported 
information, although the recall of diabetes has 
been shown to be satisfactorily reproducible 
[40] and our prevalence estimate is in line 
with those from national surveys [6, 7]. We 
also could not distinguish type 1 form type 
2 diabetes mellitus, but 87% of subjects with 
diabetes were diagnosed at 40 years or more, 
and are thus likely to have type 2 diabetes. Our 
survey has the strength of being conducted on 
a representative sample of the general Italian 
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adult population and included information on 
various lifestyle habits.

conclusIon

In conclusion, although diabetes prevalence 
in Italy is still comparatively low on an European 
and worldwide scale, effective preventive 
intervention strategies – focused on major risk 

behaviours – should be implemented in order 
to control the diffusion of this condition.
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