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OBJECTIVE — To determine the incidence of type I diabetes among individuals
<30 years of age on the island of Barbados in the Caribbean. The population is
predominantly African in origin but exhibits a relatively westernized lifestyle.

RESEARCH DESIGN AND METHODS— Cases occurring during the years
1982-1991 were drawn from records at Queen Elizabeth Hospital and from physicians
treating insulin-dependent diabetes mellitus (IDDM) patients. Patients using insulin
and <30 years of age at onset were included. Ascertainment was estimated at 94%.

RESULTS — The average annual incidence of type I diabetes among Barbadians was
4.1/100,000 when age-adjusted to the world's population. There were 59 incident
cases during this 10-year interval. The risk for males was 4.4 and for females 4.0/
100,000. Among those 0-14 years of age, the risk was 5.0/100,000. Mean age at onset
(± SD) was 14.7 ± 6.9 for males and 12.5 ± 5.7 for females. Males showed marked
seasonal variation in risk and a more than threefold increase in annual incidence
during 1984-1985. In contrast, females exhibited a stable pattern of IDDM risk during
the 10-year interval.

CONCLUSIONS — The incidence rate in Barbados falls near the lower limits of
rates reported for Caribbean populations. There was a marked seasonal effect among
males, even though the climate varies little throughout the year. This observation, and
the incidence peak during 1984-1985, provide support for the role of environmental
factors in the etiology of IDDM.

The establishment of a network of
population-based registries has ad-
vanced the epidemiological knowl-

edge base regarding insulin-dependent
diabetes mellitus (IDDM), showing a 40-
fold gradient of risk across the world
(1,2). Genetic studies demonstrate the
substantial role of variant HLA region
genes in determining IDDM risk (3). Re-
ports from the U.S. indicate a modest re-
duction in risk among African Americans
(5-8, Table 1), but few data exist for pop-
ulations of African origin elsewhere (9).

In addition to genetic susceptibil-
ity, some evidence supports environmen-
tal components in IDDM etiology. Epi-
demics of IDDM have been reported in
association with viral outbreaks, in-
cluding two in North American and
Caribbean black populations (11,12).
However, there are wide geographic dif-
ferences in risk, even among children of
the same ethnic background (2,13). In-
formation from Barbados provides fur-
ther insight into the processes leading to
IDDM.

The island of Barbados is the most
easterly of the Caribbean islands. It was a
British colony from 1627, serving as a
trans-shipment point for the slave trade,
and later became an important agricul-
tural center (10). Consequently, 90% of
the population is of West African origin.
Since independence in 1966, education
has been universally available. Literacy is
high, and health care is provided through
a single government inpatient facility, the
Queen Elizabeth Hospital, a system of
polyclinics, and private practitioners.
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RESEARCH DESIGN AND
METHODS

Case ascertainment and definition
Eligible subjects were identified by review
of medical records at the Queen Elizabeth
Hospital, the major health-care facility on
the island, for the 10-year period 1982-
1991. Records were selected if any diag-
nosis was coded as diabetes (14). Patients
were registered if they were discharged on
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Table 1—IDDM incidence among African-origin groups

Location Rate/100,000
Age range

(years) Years

Allegheny County, PA, U.S. (6)
Philadelphia, PA, U.S. (8)
Chicago, IL, U.S. (19)
Ponce, Puerto Rico (20)
Alabama, U.S. (5)
U.S. Virgin Islands (11)
San Diego, CA, U.S. (7)
Cuba (22)

11.8
10.8
10.4
10.0
8.1
5.6
3.3
2.2

0-14
0-14
0-14
0-14
0-17
0-14
0-19
0-14

1979-85
1985-90
1985-90
1985-89
1979-88
1979-88
1978-81

1988

Table 2—IDDM incidence by age and calendar year, and age-adjusted rates in Barbados, 1982-1991

Rate/100,000 95% CI Denominator

Ages 0-29
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
10-year average

Ages 0-14
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
10-year average

Ages 15-29
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
10-year average

Age-adjusted incidence
0-14
15-29
Total

6
6

13
10
5
3
4
4
5
3

59

5
3
6
7
3
3
2
2
4
2

37

1
3
7
3
2
0
2
2
1
1

22

37
22
59

4.08
4.00
9.01
7.05
3.57
2.18
2.89
2.93
3.78
2.27
4.21

6.74
4.04
8.76

10.63
4.63
4.72
3.16
3.20
6.45
3.23
5.60

1.38
3.95
9.24
3.95
2.66
—

2.66
2.70
1.42
1.42
2.97

4.97
2.96
4.12

1.50-8.89
1.47-8.72
4.79-15.41
3.38-12.97
1.16-8.32
0.45-6.37
0.79-7.40
0.80-7.50
1.22-8.81
0.47-6.63
3.23-5.47

2.18-15.70
0.83-11.80
3.21-19.10
4.26-21.89
0.95-13.52
0.97-13.78
0.38-11.41
0.39-11.55
1.75-16.51
0.39-11.66
3.95-7.73

0.03-7.69
0.81-11.53
3.71-19.03
0.81-11.53
0.32-9.60

0.32-9.60
0.33-9.75
0.04-7.91
0.04-7.91
1.86-4.48

3.50-6.85
1.86-4.47
3.16-5.35

146,929
150,145
144,268
141,749
139,991
137,908
138,548
136,742
132,447
132,447

insulin, <30 years of age, and with onset
of disease during 1982-1991. Patients
were excluded if their clinical course fit
the atypical diabetic syndromes described
in the Caribbean by Morrison (15) and
others. Aside from the age limits, these
criteria are identical to those used in the
World Health Organization's multina-
tional study (1), which allows direct com-
parisons with registries located else-
where.

An additional ascertainment strat-
egy was to contact 176 practicing physi-
cians and inquire about potentially eligi-
ble patients. This method assumed that
most IDDM patients were hospitalized at
onset or were treated regularly as outpa-
tients. Access to care is readily available,
and supplies are provided without
charge. Contact with health-care sources
is frequent, making it unlikely that pa-
tients were missed. Using capture/recap-
ture methods (16), ascertainment from
the Queen Elizabeth Hospital's records
was estimated at 94%, and overall com-
pleteness was also 94%. Private physi-
cians and polyclinics reported 14 cases.

Data analysis
Age- and sex-specific rates were calcu-
lated using population estimates by the
island demographer from the 1980 and
1990 censuses. Confidence intervals on
incidence rates were determined using
the Poisson distribution, and seasonality
was tested using a log-linear Poisson
model (17). Incidence rates were directly
age-adjusted to the 1991 world popula-
tion (18).

3-month moving average

Age-adjusted incidence is adjusted to the world population, 1991 (18).
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Figure 1—Month of onset by sex. n = 57.
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IDDM in Barbados

Table 3—Incidence of IDDM by sex and calendar year, ages 0-29 in Barbados

Year

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1982-1991

n

3
2

10
7
2
0
2
2
3
0

31

Males

Rate/100,000

4.04
2.66

13.80
10.01
2.94
—

2.89
2.93
4.52
—

4.44

95% Cl

0.83-11.80
0.32-9.60
6.62-25.39
4.01-20.62
0.36-10.61

—

0.35-10.43
0.35-10.60
0.93-13.20

—

3.01-6.30

n

3
4
3
3
3
3
2
2
2
3

28

Females

Rate/100,000

4.13
5.34
4.18
4.18
4.16
4.30
2.88
2.92
3.03
4.54
3.98

95% CI

0.85-12.06
1.45-13.67
0.86-12.21
0.86-12.21
0.86-12.15
0.89-12.56
0.35-10.40
0.35-10.54
0.37-10.94
0.93-13.26
2.65-5.77

1982-1991 is the 10-year average rate per 100,000.

RESULTS — There were 59 cases diag-
nosed in the 10-year interval 1982-1991;
37 were children 0-14 years of age and 2
were not of African origin. The average
yearly risk was 4.2/100,000 people (Ta-
ble 2). When age-adjusted to the world's
population, the incidence was 5.0 for
those < 15, 3.0 for those 15-29, and 4.1/
100,000 overall. The average risk was ba-
sically equivalent for males and females
(Table 3). Mean age at onset (±SD) was
14.7 ± 6.9 for males and 12.5 ± 5.7 years
for females, although this varied widely
by year (data not shown).

The month of diabetes diagnosis
was available for 57 of the patients. Fewer
cases were diagnosed from June through
September, although in Barbados sea-
sonal variation is minimal (Fig. 1). When
analyzed by gender, seasonality of onset
was confined to males ( ^ = 13.987, P =
0.003).

The highest incidence was re-
corded in 1984 and 1985, where a more
than threefold excess of cases was ob-
served (Tables 2 and 3). The rates of 13.8
and 10.0/100,000 observed among males
in these years represented more than half
the male total over the study period. Fe-
males exhibited little temporal variation
in diabetes rate, and, excluding the years
1984 and 1985, their average risk was
higher than that of males, 3.9 vs. 2.5/
100,000 people per year.

CONCLUSIONS— It is apparent
that the risk for IDDM in Barbados is in-
termediate for Caribbean populations
studied to date and among the lowest
rates worldwide (2). The descriptive epi-
demiology of IDDM among groups of Af-
rican origin is limited to a few population-
based registries in North America and
the Caribbean (Table 1), but such epide-
miology is potentially quite informative
regarding both the genetic and environ-
mental aspects of etiology. The north-
south gradient observed among Europe-
ans is found also among African-origin
populations. Findings of twice the risk in
African-American children in Chicago
compared with Barbados support an en-
vironmental factor (19). However, it may
also be argued that more admixture is
found among African-origin groups in the
U.S., which implies a greater likelihood of
carrying susceptibility genes. Indeed, a
relatively high risk of 10/100,000 person-
years was noted in Puerto Rico (20),
where the level of European admixture is
thought to be greater than in Barbados or
the Virgin Islands (Table 1).

The observation in Barbados that
peak risk occurs at puberty is consistent
with findings elsewhere. Of particular in-
terest were gender differences: seasonality
of onset and excess incidence during
1984 and 1985 appeared only among

males. During the same years, an epi-
demic of IDDM was reported in the U.S.
Virgin Islands (11). Marked variation in
incidence among males was also reported
in five Baltic populations with much
higher absolute risks of IDDM (21). This
apparent gender-linked susceptibility to
"epidemic" IDDM in populations with
differing genetic backgrounds is an in-
triguing finding. Although the possibility
exists that this is an artifact of small num-
bers, there may well have been viral epi-
demics or other occurrences during the
years in question.

These data provide epidemiologi-
cal support for both environmental and
host factors in IDDM risk. The incidence
of IDDM in Barbados is low and consis-
tent with rates in Cuba and the Virgin
Islands (11,22). Excess incidence among
males was noted during 1984 and 1985.
Comparative studies in African-origin
populations with varying degrees of ad-
mixture and conditions of life should help
to clarify these relationships.
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