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In the last 10 years, there has been a larg e
i n c rease in the number of registries mon-
itoring the incidence of IDDM in childre n

and adolescents worldwide (1–3). These
registries have allowed us to identify varia-
tions across geographical areas and to mon-
itor changes over time. More o v e r, the data
comparing diff e rent ethnic populations liv-
ing in the same place have shown that the
incidence of the disease varies between
races (4–10). These data are import a n t
because they may provide clues into the eti-
ological factors that lead to the development

of the disease. In the U.S., several studies
using standardized criteria have consistently
found a higher incidence of IDDM in whites
when compared with blacks (6–10) (Ta b l e
1). Most of these studies have examined a
limited time period, usually 5 or 10 years.
The Allegheny County, Pennsylvania,
IDDM incidence re g i s t ry includes all
patients newly diagnosed since 1965, mak-
ing it the largest and longest ongoing re g-
i s t ry in the U.S. (10). This re g i s t ry has
consistently shown in all previous re p o rt s
(to 1989) a higher incidence of the disord e r

in whites when compared with nonwhites.
R e c e n t l y, we updated the Allegheny

County IDDM re g i s t ry for the period fro m
1 January 1990 to 31 December 1994. The
purposes of this update were 1) to deter-
mine the incidence of IDDM in childre n
aged 20 years at diagnosis for the period
1990–1994 in Allegheny County and 2) to
c o m p a re the incidence between whites and
nonwhites in the same area and for the
same time period. A striking rise among
African-American children was found.

RESEARCH DESIGN AND
M E T H O D S — The Allegheny County
IDDM Registry is a population-based re g-
i s t ry that includes all children diagnosed
with IDDM since 1965 with age at onset

20 years and with residence in Allegheny
C o u n t y, Pennsylvania, at diagnosis. This
re g i s t ry is updated approximately every 5
years (11–13).

For this update, all new IDDM patients
diagnosed between 1 January 1990 and 31
December 1994 were included. Case fin d-
ing was accomplished by re t ro s p e c t i v e
review of discharge indexes of 20 hospitals
in the county and 3 hospitals from adjacent
counties (Beaver and Butler) that are likely
to see IDDM patients living in Allegheny
C o u n t y. Once the eligible patients were
i d e n t i fied, the medical re c o rds were
reviewed. Review of medical re c o rds was
chosen as a primary source of identifying
patients, since almost all patients are still
hospitalized when the diagnosis is made or
a re hospitalized right afterw a rd. The crite-
ria for inclusion were the same as those
used for the World Health Org a n i z a t i o n
(WHO) DiaMond Project worldwide (1).

To verify the completeness of the hos-
pitals, pediatricians and diabetologists fro m
A l l e g h e n y, Beaver, and Butler Counties were
contacted and asked to re p o rt patients
whom they had seen diagnosed with child-
hood diabetes. Information was obtained
f rom 65% of the physicians. Once all the
i n f o rmation was collected, the capture -
re c a p t u re method was used to determ i n e
the completeness of ascertainment (14).

The denominator data used to calcu-
late the incidence rates were obtained fro m
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Was There an Epidemic of Diabetes in
Nonwhite Adolescents in Allegheny
C o u n t y, Pennsylvania?

O R I G I N A L  A R T I C L E

O B J E C T I V E — To determine the incidence of IDDM in children aged 20 years at diagno-
sis in Allegheny County, Pennsylvania, for the period from 1 January 1990 to 31 December
1994 and to compare the incidence between whites and nonwhites in the same area and for
the same time period.

RESEARCH DESIGN AND METHODS — All new patients diagnosed between Janu-
a ry 1990 and December 1994 who were aged 20 years, on insulin, and residents of Allegheny
County at diagnosis were identified from medical re c o rds of 23 hospitals in the Allegheny
County area. To verify the completeness of the hospitals using the capture - re c a p t u re method,
pediatricians and diabetologists were used as a secondary sourc e .

R E S U LT S — A total number of 257 patients were identified. The overall age-standard i z e d
incidence rate was 16.7/100,000. Nonwhites had a slightly higher incidence (17.6/100,000)
than whites (16.5/100,000). In the 15–19 years age-group, the incidence in nonwhites
(30.4/100,000) was almost three times higher than that in whites (11.2/100,000) and more than
two times higher than that in the previous period (from 1985 to 1989) (13.8/100,000).

C O N C L U S I O N S — For the first time in the Allegheny County re g i s t ry, and in any other re g-
i s t ry, nonwhites showed a higher incidence of IDDM than whites. The high incidence in the
15–19 years age-group was responsible for this phenomenon. This epidemic of diabetes in ado-
lescent nonwhites may be the result of a rising incidence of classical IDDM or another type of
diabetes. Further studies using population-based registries are needed to determine whether
this increase is being seen in other areas and other ethnic groups and to clarify the reasons for
the increase in IDDM among blacks.
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the 1990 Census and the Pennsylvania
D e p a rtment of Health (with extrapolations
done for the following years). The total
population for the county in 1990 was
1,336,449, with 24% (318,744) being

20 years of age. Nonwhites comprised
11% of the total population and 16% of the
population 20 years of age.

Statistical analysis
Incidence rates were calculated and 95%
CIs around these rates were determ i n e d
using the Poisson distribution. To be able to
c o m p a re the data and get age-adjusted
rates, the incidence rates were standard i z e d
using the direct method, according to the
0–19 years age distribution of the 1990
world population. Diff e rences between
incidence rates were tested using the 2 s t a-
tistic. A test for seasonal trends was com-
puted using the method described by
Roger (15).

R E S U LT S — The total number of
patients identified as diagnosed with IDDM
for the period 1990 through 1994 was 257.
The degree of ascertainment for the pri-
m a ry source (hospitals) was 97.3%; for the
s e c o n d a ry source, 12.5%; and for the com-
bined sources, 97.7%. These fig u res are
v e ry similar to the ones re p o rted for the last
update of the re g i s t ry, in 1989 (10). The
a s c e rtainment by race was 100% for blacks
and 97% for whites.

Table 2 presents the number of patients
by age, race, and sex. Of these patients,
82% were white and 18% were nonwhite.
Of the nonwhite patients, 95% were
African-Americans. Of the patients identi-
fied, 55% were male and 45% were female.
Not unexpectedly, the largest percentage of
patients were diagnosed in the 10–14 years
a g e - g roup (36%), followed by the 5–9 years
a g e - g roup (30%), the 15–19 years age-
g roup (20%), and the 0–4 years age-gro u p
(14%). The number of patients incre a s e d
f rom 1990 (n = 43) to 1993 (n = 60), with

a decrease in 1994 (n = 56); none of these
changes were statistically signific a n t .

The overall age-standardized incidence
rate was 16.7/100,000 (95% CI 14.7–18.8),
which was similar to the incidence in the
p revious period studied (17.1/100,000).
T h e re was no statistically significant year- t o -
year variation (13.4/100,000 [9.7–18.1] in
1990 to 18.5/100,000 [14.2–23.9] in
1993). The incidence rate was higher in
males than in females (17.2/100,000 vs.
14.4/100,000, respectively) (NS). The
IDDM incidence rates (per 100,000) by
race and age-group are presented in Table 3.
S u r p r i s i n g l y, for the first time since the start
of the re g i s t ry (Fig. 1), nonwhites had a
slightly higher incidence (17.6/100,000
[12.8–23.5]) than whites (16.5/100,000
[14.3–18.8]). This was seen both in male
and female patients.

Whites had a higher incidence than
nonwhites in the younger age-gro u p s
(0–14 years old), but in the older age-
g roup (15–19 years), the incidence was
almost three times higher in nonwhites
than in whites (Table 3), which was statis-
tically significant (P = 0.001). This higher
incidence was seen both in male and
female patients. This has not been re p o rt e d
p reviously in other studies, and it is also
d i ff e rent from what has been pre v i o u s l y
re p o rted in Allegheny County (Fig. 2),

w h e re in age-group 15–19 years, for the
last 20 years, whites had a higher incidence
of diabetes than nonwhites (10). The inci-
dence in the nonwhites aged 15–19 years
in the 1990–1994 period (30.4/100,000
[18.3–47.4]) was more than two times
higher than in 1985–1989 (13.8/100,000
[6.7–25.7]) and more than three times
higher than in 1980–1984 (7.6/100,000
[3.5–16.6]) (Fig. 2).

M o re of the patients were diagnosed
during the colder months (57%) than in the
w a rmer months (43%), which is consistent
with observations from other studies world-
wide (16). No significant trend was seen for
seasonality at time of diagnosis for the total
IDDM population diagnosed during the
1990–1994 period (R = 1.36, P 0.05) or
for each year studied separately. Also, there
w e re no significant diff e rences when ana-
lyzed by subgroups of race and sex.

C O N C L U S I O N S — S u r p r i s i n g l y, for
the first time in the Allegheny County re g-
i s t ry or other registries, nonwhites had a
higher incidence of IDDM than whites. Pre-
vious studies in Allegheny County (10–13),
as well as in other areas of the U.S. (6–9),
had always shown a higher incidence in the
white population. The high incidence
found in the nonwhites, both males and
females, 15–19 years of age was re s p o n s i b l e
for this phenomenon. Most studies in the
U.S. include children diagnosed before age
15 years or before age 18 years (6–9), so
they do not include the age-group where
the increase in incidence was seen.

The current results cannot be explained
by changes in definition or criteria because
all the previous updates of the Allegheny
County re g i s t ry have used the same stan-
d a rdized methodology as described in the
WHO DIAMOND Project (1). More o v e r,
some investigators have suggested that an
i m p o rtant limitation in re s e a rch on minori-

Table 1—IDDM incidence rate per 100,000 people in white and black populations living in
the U.S.

Rate/100,000
Location Whites Blacks Age range (years) Years

Jefferson County, Alabama 15.6 8.1 0–17 1979–1988
Allegheny County, Pennsylvania 14.1 10.3 0–19 1965–1989
Philadelphia, Pennsylvania 13.3 10.9 0–14 1985–1990
U.S. Virgin Islands 28.9 5.9 0–14 1979–1988

Adapted from references 6–10.

Table 2—IDDM patients diagnosed at 20 years of age by race, sex, and age at onset,
Allegheny County, Pennsylvania, 1990–1994

White patients Nonwhite patients
Years Male Female Male Female Total

0–4 15 18 2 2 37 (14.4)
5–9 34 35 6 3 78 (30.4)
10–14 48 30 8 6 92 (35.8)
15–19 19 12 10 9 50 (19.4)
Total 116 (45.1) 95 (37.0) 26 (10.1) 20 (7.8) 257

Data are n or n (%).
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ties is the question of error in the denomi-
nator (4). If there were an undercount of the
nonwhite population in Allegheny County,
the incidence estimate would be art i fic i a l l y
high. The population in this area is re l a t i v e l y
stable compared with other parts of the
c o u n t ry. Even if the number of people
between 15–19 years old has diminished
f rom 1980–1990 according to the census,

blacks still comprised the same perc e n t a g e
(16% in 1990, 15% in 1980). If underc o u n t
w e re the explanation for this increase in
incidence, it would have to be of an enor-
mous magnitude.

This epidemic of diabetes in older non-
whites may be the result of a rising inci-
dence of classical IDDM or of another type
of diabetes. It has been suggested that dia-

betes in black children and adolescents is
m o re diverse in its etiology and pathogen-
esis than in young whites. Apart from the
classical IDDM, other atypical pre s e n t a-
tions have been described. These include a
s y n d rome initially named maturity-onset
diabetes of the young (17), which has an
acute onset, is insulin requiring at diagno-
sis, and displays modest insulinopenia and
episodic ketosis (18). Another form was
initially described in Jamaica (19) and was
characterized by being ketosis-re s i s t a n t ,
displaying phasic insulin dependence, and
being associated with malnutrition. Fur-
t h e rm o re, a more recent study described
the presence of ketosis in black adolescents
diagnosed with NIDDM (20). The incre a s e
in the incidence has to be related to a re c e n t
change in environmental etiological fac-
tors, which may be diff e rent if these
patients truly have IDDM (i.e., brought on
by infectious agents) or some other type of
diabetes syndrome (e.g., brought on by
obesity). Some of these nonwhite adoles-
cents might be gaining weight, incre a s i n g
the demand for insulin and overw o r k i n g
the pancreas, leading to overt disease.

F u rther studies, using population-
based registries, are needed to determ i n e
whether this increase is being seen in other
a reas and other ethnic groups, and to clar-
ify the reasons for it. We are curre n t l y
expanding our re s e a rch (21) to include
onset characteristics, family history, genetic
and autoimmune markers, and clinical
course to clarify the reasons for this epi-
demic of diabetes in nonwhite adolescents.
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