
S H O R T R E P O R T

Relationship Between Dairy
Product Consumption and
Incidence of IDDM in
Childhood in Italy
DANILA FAVA, BSC

R. DAVID G. LESLIE, MD

PAOLO POZZILLI, MD

OBJECTIVE — To test the hypothesis that the consumption of dairy products,
including fluid cows' milk and cheese, is related to the incidence of insulin-dependent
diabetes mellitus (IDDM), we correlated incidence rates in children 0-14 years of age
with cows' milk and cheese consumption in nine regions of a single country, Italy.

RESEARCH DESIGN AND METHODS— Data on the incidence of IDDM
were derived from the only nine Italian regions where primary and secondary sources
of ascertainment were available for 1991. Data on fluid cows' milk and cheese con-
sumption in the corresponding year in each region were obtained from the National
Institute of Statistics.

RESULTS— The correlation between fluid milk consumption and incidence of
IDDM in Italy was 0.84 (P < 0.004, Poisson regression analysis). Cheese consumption
was not related to IDDM incidence.

CONCLUSIONS — The results indicate that there is a relationship, even in a single
country, between dairy product consumption and the incidence of IDDM that is
confined to fluid milk consumption. Cows' milk may contain a triggering factor for the
development of diabetes, but the high incidence of IDDM in Sardinia and in other
countries worldwide cannot be explained simply by the quantity of fluid cows' milk
consumed.

Insulin-dependent diabetes mellitus
(IDDM) is caused by destruction of the
insulin-secreting islet cells, possibly

mediated by an immune process (1). This
immune process is thought to be induced
by the interaction of genetic and environ-
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mental factors (2). The nature of the en-
vironmental factors is unclear, but recent
evidence indicates that early exposure to
dairy products may be important (3). The
hypothesis that exposure to dairy prod-
ucts may cause IDDM derives from epide-
miological studies, supported by evi-
dence from animal models of diabetes,
which have implicated both bovine albu-
min and casein (4,5). Recent meta-analy-
sis of case-control studies indicated that
the incidence of IDDM could be reduced
by 40% if cows' milk was eliminated from
the diets of children during their first 3
months of life (6). There is a strong linear
correlation between the incidence of
IDDM in different populations worldwide
and their fluid cows' milk consumption
(7). To define the relationship between
consumption of dairy products, includ-
ing the quantity of fluid cows' milk and
cheese, and the incidence of IDDM, we
studied their correlation in nine regions
of a single country, Italy.

RESEARCH DESIGN AND
METHODS — We considered data for
1991 on the incidence of IDDM in chil-
dren 0-14 years of age and on cows' milk
and cheese consumption in families in
nine regions of Italy. Data on incidence of
IDDM were obtained from registries of all
new cases diagnosed in those <15 years
of age. Nine Italian regions were chosen
because they were the only regions where
data on IDDM incidence had primary and
secondary sources of ascertainment.
These 9 of the 20 Italian regions cover the
north, center, and south of Italy and its
islands. Incidence data for IDDM in chil-
dren 0-14 years of age in four regions
(Lombardy, Lazio, Sardinia, and Sicily)
were derived from EURODIAB Subarea A
study (8). Data from the regions Marche
(9), Liguria (10), Abruzzo (11), and Cam-
pania (12) were previously published and
vary between 5.3 • 100,000"1 • year"1

for Campania (lowest incidence) and
30.2 • 100,000"1 - year"1 for Sardinia
(highest incidence). Finally, data from
Piedmont were kindly given by Dr. Bruno
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Figure 1—The correlation between IDDM inci-

dence (children 0-14 years of age) and fluid cows'

milk consumption in nine Italian regions (P <

0.004, Poisson regression analysis).

and colleagues and collected using the
same sources of ascertainment described
elsewhere (13). Data on fluid cows' milk
and cheese consumption per person in
the corresponding year for each region
were derived from 1STAT (National Insti-
tute of Statistics, Italy) (14). These data
were collected by means of diet histories
using standardized interviews taken from
34,000 families in each region.

RESULTS — Figure 1 shows the asso-
ciation between cows' milk consumption
per person and the incidence of IDDM in
children 0-14 years of age in 1991 in nine
different regions in Italy. The correlation
between milk consumption and the inci-
dence of IDDM was statistically signifi-
cant (correlation coefficient, 0.84; P <
0.004, Poisson regression analysis). The
incidence of IDDM in Sardinia was sub-
stantially higher than that in other Italian
regions. Cheese consumption in the nine
regions did not correlate with either milk
consumption or with the incidence of
IDDM.

CONCLUSIONS— Epidemiological
studies relating disease incidence with
environmental factors may be biased as
a result of genetic and environmental

differences between populations (2). In
addition, methods for estimating both
disease incidence and exposure to envi-
ronmental factors may differ among dif-
ferent populations. To limit these biases
and to further define the proposed rela-
tionship between the consumption of
dairy products and the incidence of
IDDM, we studied these factors in a single
population. Our results from the Italian
population confirm a strong relationship
between fluid cows' milk consumption
and IDDM incidence. This correlation in
a single country (Italy) is consistent with a
linear regression model previously de-
scribed and based on worldwide inci-
dence data (7). That model was derived
from a number of countries worldwide,
but Italy was not included. However, it
should be pointed out that Sardinia has
an incidence rate of 30 • 100,000"1

• year"1, which is similar to that in Fin-
land, but the milk consumption in Sardi-
nia (94.8 1 • person"1 • year"1) is sub-
stantially lower than that in Finland
(>200 1 • person"1 • year"1) (15). Thus,
the relationship between the quantity of
cows' milk consumption and IDDM inci-
dence is not a simple one and probably
involves other factors. To further define
this relationship, we compared, for the
first time, the disease incidence with a
dairy product other than fluid cows' milk,
namely, cheese. We found no relation-
ship between cheese consumption and
IDDM incidence.

We conclude that the relationship
between dairy products and IDDM inci-
dence is confined to the quantity of fluid
cows' milk consumed and can be detected
even within a single population.
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