
Eur J Nutr 41 : 183–185 (2002)
DOI 10.1007/s00394-002-0371-5

Received: 1 March 2002
Accepted: 13 June 2002

A. Brunani · L. Vallone · E. Barantani · 
A. Liuzzi
Department of Endocrinology 
and Metabolic Diseases
Ospedale San Giuseppe, IRCCS
Istituto Auxologico Italiano
Piancavallo (Verbania), Italy

D. Palli · Simonetta Salvini (�) · G. Masala
Molecular and Nutritional Epidemiology
Unit
Centro per lo Studio e la Prevenzione 
Oncologica (CSPO)
Scientific Institute of Tuscany
Via di San Salvi 12
50135 Florence, Italy
Tel.: +39-0 55/6 26 34 78
Fax: +39-0 55/67 99 54
E-Mail: s.salvini@cspo.it

■ Summary Background Morbid
obesity has been associated with
increased mortality. Aim of the
study We evaluated the risk of
short- (2 years) and long-term (10
years) mortality in two consecutive
series of Italian morbidly obese pa-
tients hospitalized in a Metabolic
Unit. Methods The vital status of
569 patients (435 females and 134
males, BMI 44.4 kg/m2, age 46.1
years), first admitted for clinical
treatment in two separate periods
(1988 and 1996), was ascertained in
1999. Results Twenty-seven deaths
were identified and compared with
expected deaths according to mor-
tality rates in the Italian popula-
tion, to estimate the standardized
mortality ratio (SMR). In the first
two years after admission only 3
deaths were observed and the SMR
tended to be reduced (SMR = 0.5,

95 % CI 0.1–1.5). In contrast, the
long-term follow-up showed a sig-
nificantly elevated risk of death
(SMR = 1.6, 95 % CI 1.1–2.4). Con-
clusions The follow-up of this Ital-
ian prevalent cohort confirm that
morbid obesity is associated with
increased mortality. The observed
SMR might have been attenuated
by inclusion in our study of sub-
jects with relatively good health
conditions, who are possibly more
representative of the general obese
population than subjects affected
by important obesity-related com-
plications, observed in other stud-
ies. The excess risk was not evident
in the first two years after clinical
treatment.
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Introduction

Prospective studies have shown a positive relationship
between obesity, measured as body mass index (BMI),
and mortality from different causes, especially cardio-
vascular diseases (CVD) and cancer [1–3]. The effects of
race, sex, age, and smoking habits are not completely
clear [4, 5]. Data on Mediterranean populations includ-
ing Italian subjects are scarce. Recently, the RIFLE pro-
ject, based on the pooling of nine different large-scale
studies in Italy, reported the lowest mortality rate for
subjects included in a category of BMI (between 27 and
30) usually considered overweight and already at risk [6].

A small prospective study in a rural area of southern Italy,
with 8 years of follow-up,showed a significantly elevated
risk of death for subjects with BMI levels above 30 [7].

In the largest prospective study of morbidly obese
patients conducted so far, risk ratios for patients with
BMI ≥40 were 3.05 in men and 2.31 in women [8]. Little
data are available on the Italian population [9, 10], and
the results do not give a clear answer on this important
topic.

We had the opportunity to assess the vital status of a
prevalent cohort of 569 severely obese patients who had
been treated in a Metabolic Unit in Northern Italy with
a clinical program. Both short- and long-term mortality
was evaluated.
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Research methods and procedures

All patients admitted for the first time to the Metabolic
Unit of a specialized hospital (Ospedale San Giuseppe,
Istituto Auxologico Italiano,Piancavallo, Italy) from Jan-
uary to December 1988 and in the second half of 1996
were included in the study. Patients suffering from obe-
sity related to endocrine diseases (e. g., Cushing disease,
hypothyroidism, etc.) were excluded; the distribution of
co-morbidity, similar in the two groups, is 47 % cardio-
vascular diseases, 14 % diabetes, 3 % respiratory prob-
lems, 26 % orthopedic affections.Vital status of subjects
admitted in 1988 was individually ascertained through
municipal registries of residents. Those admitted in
1996 were contacted and interviewed by telephone, to
gather additional data for a specific study: the vital sta-
tus of non-responders (18 subjects among 290) was as-
certained with the same procedure used for the 1988
subjects. For all deceased subjects, the cause of death
was provided by the local health authorities, and coded
according to the International Classification of Diseases,
Ninth Revision (ICD–9).

The total mortality observed in our series was com-
pared with the general mortality expected on the basis
of 5-year age group-, sex- and calendar-time specific
mortality rates in the Italian population. The degree to
which general mortality in this series of patients differs
from that of the general population was measured by the
ratio of observed-to-expected cases. This ratio is known
as the standardized mortality ratio (SMR), a reliable es-
timate of the relative risk of dying of these patients in
comparison with the general population; the 95 % con-
fidence intervals (95 % CIs) were calculated assuming
that the observed deaths follow a Poisson distribution
[11]. SMRs for the first two years of follow-up (short
term) were computed on the whole cohort,while the risk
of long-term mortality (not less than 10 years) was eval-
uated only on the cohort of patients first admitted in
1988.

Results

Overall 569 patients (279 admitted in 1988 and 290 in
1996) were identified and followed up from the date of

admission to our clinic, until death or until December
31, 1999. Only six patients (1 %) were lost to follow-up.

Characteristics of the subjects, overall and according
to year of admission, are reported in Table 1. The whole
cohort provided information for the 2-year follow-up,
for which approximately 1,100 person-years at risk were
available: three deaths were recorded in comparison
with 5.8 expected (SMR = 0.52; 95 % CI 0.1–1.5). The 279
subjects recruited in 1988 provided 3,004 person-years
for the long-term analysis (average follow-up = 10.8
years). Twenty-five deaths were observed (one in the
first 2 years, 24 in the following period), with 15.5 deaths
expected, suggesting a significantly increased general
mortality risk at 10 years (SMR = 1.61; 95 % CI 1.1–2.4).
We registered 8 deaths for cardiovascular diseases, 7 for
metabolic diseases, 5 for cancer, 3 for respiratory dis-
eases, 1 for gastric bleeding, and 1 for accidental intoxi-
cation; for 2 deaths the cause was not available.

Discussion

It is currently estimated that the prevalence of severe
obesity (BMI ≥40 kg/m2) is about 1.8 % in men and 3.8 %
in women in the United States [12], with a tendency to
increase, as confirmed by recent results of the CARDIA
study [13]. In Italy, in a representative sample of the
population of Florence (age 40–64 years), the percent of
subjects with a BMI of 40 or more kg/m2 was 1.1 in both
sexes [14]. In the present study, a 61 % increased risk of
dying over at 10-year period is shown in a prevalent
cohort of morbidly obese patients, as compared to the
general Italian population.

Increased mortality related to overweight has been
shown in several prospective studies, although direct
comparisons of results are often difficult. To date, the
largest cohort of obese subjects (n = 6,193), recruited
from 1961 to 1994 in Germany, was described by Bender
et al. [8]. In that study SMRs, referred to the general
German population, appeared higher (SMR = 3.05, 95 %
CI 2.47–3.73 in males and SMR = 2.31, 95 % CI 2.04–2.60
in females) than those found when we compared our
subjects to the general Italian population. However, as
commented by the authors, this large sample of obese
patients cannot be considered representative of the

1988 1996 Total

Number of patients (Females/Males) 218/61 217/73 435/134
Age in years, mean (std*) 42.3 (14.1) 49.7 (14.9) 46.1 (15.0)
Length of hospitalization in days, mean (std) 46.7 (17.1) 29.4 (7.1) 37.9 (15.6)
Baseline body mass index (BMI) in kg/m2, mean (std) 46.2 (5.4) 42.6 (6.9) 44.4 (6.5)
Discharge body mass index (BMI), kg/m2, mean (std) 40.9 (5.1) 39.8 (6.4) 40.3 (5.8)
Weight loss kg/week, mean (std) 2.2 (1.3) 1.8 (0.9) 2.0 (1.1)

* Std standard deviation

Table 1 Characteristics of the 569 obese patients
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obese population in Germany, since these subjects were
likely to have more symptoms associated to obesity than
the remaining obese population living in the same area.

An Italian series of 264 obese subjects (mean age =
41.1 years and mean BMI = 47.2 kg/m2) [9] showed an
increased mortality when compared to the general pop-
ulation. The SMRs were 6.9 in women of 25–54 years of
age and 3.5 in women aged 55–72 years, while SMRs
were slightly lower in men (4.3 and 1.6, respectively).
The study was based on obese patients referred to the
Metabolic Unit of a general hospital from 1972 to 1985.
The increased mortality reported by the authors was
probably due to the inclusion of severely ill patients, a
hypothesis supported by the excess CVD deaths. Due to
the relatively small sample size of our study, we did not
compute cause specific mortality rates. Patients referred
to our hospital, which specifically treats obese patients,
can not be considered representative of the Italian obese
population. The clinical protocol includes diet-therapy,
physical training and, since 1996, psychological tests: it
is unlikely that severely ill patients would seek admis-
sion to our facility. In addition, hospitalization for a long
period is usually requested: this selection could con-
tribute to an underestimation of risk in our study. Find-
ings from the American Cancer Society cohort [15] sug-
gested a risk reduction in women that intentionally lost

weight during the follow-up period: this effect could
also help attenuating mortality rates.

Additional information about possible risk factors
(smoking, waist/hip, body composition, blood pressure,
biochemical indicators, etc.) could be useful in a larger
sample of patients,but were not available for this cohort.
The reduced mortality observed in the short-term fol-
low-up, although not statistically significant, could be
the result of the clinical training. Weight loss obtained
during hospitalization, and probably maintained for a
period after discharge,might have reduced general mor-
bidity, with positive effects also on mortality.

In summary, although probably attenuated by the
self-selection of patients admitted to our hospital, the
present results confirm an increased risk of long-term
mortality related to severe obesity in an Italian prevalent
cohort. Appropriate public health strategies need to be
developed to improve obesity prevention in the general
population and, when needed, greater access of mor-
bidly obese patients to specialized medical care should
be encouraged.

■ Acknowledgments We wish to thank Donata Tanzini and our col-
leagues at the S. Giuseppe Hospital for the follow-up of patients, and
Marco Ceroti for statistical analyses.

References

1. Manson JE, Willett WC, Stampfer MJ,
Colditz GA, Hunter DJ, Hankinson SE,
Hennekens CH, Speizer FE (1995) Body
weight and mortality among women. N
Engl J Med 333:677–685

2. Troiano RP, Frongillo EA, Jr, Sobal J,
Levitsky DA (1996) The relationship be-
tween body weight and mortality: a
quantitative analysis of combined in-
formation from existing studies. Int J
Obesity 20:63–75

3. Stevens J, Cai J, Williamson DF, Thun
MJ,Wood JL (1998) The effect of age on
the association between body-mass in-
dex and mortality.N Engl J Med 338:1–7

4. Willett WC, Dietz WH, Colditz GA
(1999) Guidelines for healthy weight. N
Engl J Med 341:427–434

5. Calle EE, Thun MJ, Petrelli JM, Ro-
driguez C, Heath CW (1999) Body-mass
index and mortality in a prospective co-
hort of U. S. adults. N Engl J Med
341:1097–1141

6. Seccareccia F, Lanti M, Menotti A,
Scanga M, and the RIFLE Research
Group (1998) Role of body mass index
in the prediction of all cause mortality
in over 62 000 men and women. The
Italian RIFLE Pooling Project. J Epi-
demiol Community Health 52:20–26

7. Barbagallo CM, Cavera G, Sapienza M,
Noto D, Cefalu AB, Pagano M, Montalto
G, Notarbartolo A, Averna MR (2001)
Prevalence of overweight and obesity in
a rural southern Italy population and
relationships with total and cardiovas-
cular mortality: the Ventimiglia di Si-
cilia project. Int J Obes Relat Metab Dis-
ord 25:185–190

8. Bender R, Trautner C, Spraul M, Berger
M (1998) Assessment of excess mortal-
ity in obesity. Am J Epidemiol
147:42–48

9. Borrelli R, Isernia C, Di Biase G, Con-
taldo F (1988) Mortality rate, causes
and predictive factors of death in severe
obese patients. Internat J Vit Nutr Re
58:343–350

10. Menotti A, Descovich GC, Lanti M,
Spagnolo A, Dormi A, Seccareccia F
(1993) Indexes of obesity and all-causes
mortality in Italian epidemiological
data. Prev Med 22:293–303

11. Breslow NE, Day NE (eds) (1987) Statis-
tical Methods in Cancer Research.Vol 2.
The Design and Analysis of Cohort
Studies. International Agency for Re-
search on Cancer (IARC scientific pub-
lication no. 82): Lyon

12. Flegal KM, Carroll MD, Kuczmarski RJ,
Johnson CL (1998) Overweight and
obesity in the United States: prevalence
and trends, 1960–1994. Int J Obesity
22:39–47

13. Lewis CE, Jacobs DR, McCreath H, Kiefe
CI,Schreiner PJ,Smith DE,Williams OD
(2000) Weight gain continues in the
1990s: 10-year trend in weight and
overweight from the CARDIA study.
Am J Epidemiol 151:1172–1181

14. Saieva C (2000) Valutazione delle abitu-
dini alimentari e di vita in un campione
rappresentativo di età adulta della
popolazione fiorentina. University of
Florence, Medical School, Doctoral Dis-
sertation in Public Health

15. Williamson DF,Pamuk E,Thun M,Flan-
ders D,Byers T,Heath C (1995) Prospec-
tive study of intentional weight loss and
mortality in never-smoking overweight
US white women aged 40–64 years. Am
J Epidemiol 141:1128–1141


