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Incidence of IDDM
in the Campania
Region, Italy

Studies on the incidence of IDDM in
Italian regions have already been
published in this journal (1-4).

Interest in the Italian population has risen
because of the remarkable genetic and
lifestyle differences between northern and
southern Italy, the consequence of differ-
ent historical patterns of conquest and col-
onization. Populations of northern Italy
are, in fact, genetically closer to Central
Europe than to southern Italy However,
these differences have weakened over the
last century from migration patterns (5).
Moreover, by virtue of its geographical
location, Italy presents remarkable cli-
matic differences, from the continental cli-
mate of the north to the temperate
Mediterranean climate of the south.

We measured the incidence of IDDM
in children 0-14 years of age in the Cam-
pania region during 1989-1995. This has
been the longest ongoing study to date.

Situated on the southwestern coast of
the Italian peninsula, the Campania region
covers 13,595 km2 and has a temperate cli-
mate. Since Greek colonization, its coastal
position has favored a racial mixture mainly
with other Mediterranean countries.

The 1991 estimates of the Italian Cen-
tral Institute for Statistics provided informa-
tion regarding the population of the region.
The total population was 5,630,280 with
616,670 boys and 594,467 girls between 0
and 14 years of age (6).

Clinical records were provided by
regional hospitals (including pediatrics
and endocrinology divisions, university
departments, and diabetic centers for
adult patients). To be considered, records
had to contain name, date of birth, sex,
address at the time of diagnosis, family
history of diabetes (IDDM or NIDDM) or
other endocrine diseases, intercurrent
infection or stress in the months before
diagnosis, date of first insulin administra-
tion, and symptoms and laboratory data
on admission (including ketosis and blood
glucose concentration at diagnosis).

Completeness of hospital records was
validated by the local district centers of the
zystem, where syringes, blood glucose
monitoring strips, and insulin are distrib-
uted free of charge.

Criteria for the cases of IDDM respond-
ing to the study are as follows: J) newly
diagnosed IDDM, 2) 0-14 years of age, 3)
permanent residence in the studied area at
the time of diagnosis, and 4) diagnosis
between 1 January 1989 and 31 December
1995. The date of diagnosis was equated
with the date of the first insulin injection
according to international criteria (7).

A total of 515 cases of IDDM were iden-
tified over the 7-year period: 75 cases from
1989 (6.19/100,000; 95% CI 4.87-7.67),
70 cases from 1990 (5.78/100,000; 95% CI
4.51-7.30), 82 cases from 1991
(6.77/100,000; 95% CI 5.38-8.40), 74
cases from 1992 (6.11/100,000; 95% CI
4.80-7.61), 82 cases from 1993
(6.77/100,000; 95% CI 5.38-8.40), 63
cases from 1994 (5.20/ 100,000; 95% CI
4.00-6.66), and 69 cases from 1995
(5.70/100,000; 95% CI 4.43-7.21). The
average annual incidence rate was
6.07/100,000 (95% CI 5.50- 6.56). Corn-

Table 1—Incidence rates of IDDM in Italy

pleteness of ascertainment, estimated by the
capture-recapture method (8), is 96.3%.
The highest incidence rate
(6.98/100,000/year) was seen for the 5- to
9-year-old group. For the 0- to 4-year-old
group the rate was 4.57/100,000/year, and
for the 10- to 14-year-old group the rate was
6.57/100,000/year. A slight and statistically
insignificant difference between sexes was
noted, with a male-to-female ratio of 1.26.

The mean incidence of diabetes in
Campania is similar to the incidence in
Lombardy, a region in northern Italy. This,
together with the incidences found in other
Italian regions (Table 1), shows the absence
of a north to south gradient in our country

The high incidence found in Sardinia
(34.4/100,000) is probably due to the fact
that Sardinians are a genetically distinct
population.
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Glycosylated
Hemoglobin in
Pregnancy

Glycosylated hemoglobin (HbAi) con-
centrations may be affected by preg-
nancy, but reports on the direction of

the change have not been consistent
(1-5). A group of 167 normoglycemic
Pima Indian women, aged 15-44 years,
were each seen three times over a median
of 2.7 years (25th, 75th centiles 1.6 and
3.4 years, respectively) to assess differ-
ences in HbAi and 2-h postload plasma
glucose (2HPG) measured when the
women were and were not pregnant.
Changes in HbAL and 2HPG from a non-
pregnant examination to the next preg-
nant (3rd trimester) examination and from
a pregnant examination to the next non-
pregnant examination were evaluated. On
average, HbAj was significantly (P <
0.001) lower during pregnancy by 0.5%,
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Figure 1—HbAj in Pima Indian women when they were pregnant (P) and when they were not (N).

regardless of the order of measurement
(Fig. 1). 2HPG was also lower during
pregnancy by 0.14 mmol/1, but the differ-
ence was not significant (P = 0.34), and
HbAi remained significantly (P < 0.001)
lower during pregnancy even when con-
trolled for 2HPG. The correlation between
HbAi and 2HPG was 0.67 (P < 0.001)
when the women were pregnant and 0.78
(P < 0.001) when they were not.

These findings show that HbAj con-
centrations are lower when a woman is
pregnant than when she is not despite the
fact that the plasma glucose concentration
is not significantly different. Regardless of
the reasons for the reduction in HbAi dur-
ing pregnancy, normality in pregnancy can-
not be judged by nonpregnant standards.

K.M. VENKAT NARAYAN, MD
DAVID J. PETTITT, MD

From the Diabetes and Arthritis Epidemiology Sec-
tion, Phoenix Epidemiology and Clinical Research
Branch, National Institute of Diabetes and Digestive
and Kidney Diseases, Phoenix, Arizona.

Address correspondence to K.M. Venkat Narayan,
MD, NCCDPHP, CDC, 4770 Buford Hwy. NE,
Mailstop K-10, Atlanta, GA 30341. E-mail:
kav4@ccdddtl .em.cdc.gov.

References
1. Schwartz HC, King KC, Schwartz AL:

Effects of pregnancy on hemoglobin Ale
in normal, gestational diabetic, and dia-
betic women. Diabetes 25:1118-1122,
1976

2. O'Shaughnessy R, Russ J, Zuspan FP: Gly-
cosylated hemoglobins and diabetes melli-
tus in pregnancy. Am J Obstet Gynecol

135:783-790, 1979
3. Fadel HE, Hammond SD, Huff TA, Harp

RJ: Glycosylated hemoglobins in normal
pregnancy and gestational diabetes melli-
tus. Obstet Gynecol 54:322-326, 1979

4. Miller JM, Crenshaw MC, Selman I, Welt
SI: Hemoglobin Alc in normal and diabetic
pregnancy. JAMA 242:2785-2787, 1979

5. Lind T, Cheyne GA: Effect of normal preg-
nancy upon the glycosylated haemoglo-
bins. Br J Obstet Gynaecol 86:210-213,
1979

Subcliniccal Brain
Dysfunction in
Patients With
Diabetic Ketoacidosis

Subclinical brain dysfunction has been
reported to occur in most conscious
adults during therapy for diabetic

ketoacidosis (1). It may be an unpre-
dictable but potentially deleterious compli-
cation of diabetic ketoacidosis in neurolog-
ically symptom-free or mildly symptomatic
patients (2-5). Cranial computed tomogra-
phy scans, measurement of cerebrospinal
fluid pressure, and echoencephalography
have shown a high frequency of alteration
in brain volume, compatible with mild
brain swelling during diabetic ketoacidosis
(3-5). We evaluated the diagnostic value of
sensory evoked potentials (SEPs) in the
detection of subclinical brain dysfunction
during diabetic ketoacidosis.

Five patients (1 male and 4 female
patients aged 20-66 years) with diabetic
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