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Trends and Racial/Ethnic
Disparities in Gestational
Diabetes Among Pregnant
Women in New York City,
1990–2001
| Lorna E. Thorpe, PhD, Diana Berger, MD,

Jennifer A. Ellis, PhD, Vani R. Bettegowda,
MHS, Gina Brown, MD, Thomas Matte, MD,
Mary Bassett, MD, and Thomas R. Frieden, MD

We analyzed gestational diabetes
mellitus trends in New York City
between 1990 and 2001 by using in-
formation obtained from birth cer-
tificates. Gestational diabetes diag-
noses among women who delivered
babies increased 46%, from 2.6%
(95% confidence interval [CI]=2.5, 2.7)
to 3.8% (95% CI=3.7, 3.9) of births.
Prevalence was highest among South
and Central Asian women (11%).
Given risks for adverse fetal out-
comes and maternal chronic dia-
betes, prompt screening is critical.
Metabolic control should be main-
tained during pregnancy and as-
sessed postpartum for women with
gestational diabetes. (Am J Public
Health. 2005;95:1536–1539. doi:10.
2105/AJPH.2005.066100)

Maternal glucose tolerance can deteriorate dur-
ing pregnancy, usually without adverse mater-
nal or fetal health effects. For a small propor-
tion of women, glucose tolerance declines
below a healthy range, and gestational diabetes
mellitus develops. Gestational diabetes mellitus
is a well-established risk factor for adverse in-
fant health outcomes, including fetal macroso-
mia, birth trauma, neonatal hypoglycemia, and
fetal death.1,2 Gestational diabetes mellitus
also has been shown to predict later maternal
development of type 2 diabetes.3,4

Existing evidence indicates that women at
greatest risk for development of gestational
diabetes mellitus include those who are
obese, are older, have family members with
diabetes, or are a member of an ethnic group

with high prevalence of diabetes.5 The cur-
rent confluence of the obesity epidemic in the
United States,6,7 and the trend toward older
maternal age,8 may place women at in-
creased risk for development of gestational
diabetes mellitus and its potential sequelae.
Few population-based studies have examined
trends in gestational diabetes mellitus preva-
lence, especially across racial/ethnic groups.9

We describe findings from an analysis of
New York City birth records registered be-
tween 1990 and 2001. We examined ges-
tational diabetes mellitus trends by race/
ethnicity, which included Hispanic and
Asian subgroups.

METHODS

In New York City, universal screening of
pregnant women for gestational diabetes mel-
litus has been widely practiced since the
1980s. The recommended initial screening
test is a 1-hour 50-g oral glucose load, typi-
cally administered between 24 and 28
weeks’ gestation; women exceeding glucose
thresholds then receive a diagnostic oral glu-
cose tolerance test.10–12 A first-time detection
of glucose intolerance during pregnancy can
reflect either new onset of diabetes resulting
from the pregnancy or new detection of a
preexisting diabetic condition. The gestational
diabetes mellitus definition includes any first
recognition of diabetes during pregnancy.

Data for this study were obtained from
birth certificate records maintained by New
York City Department of Health and Mental
Hygiene. New York City birth certificates in-
clude 2 check boxes to indicate the presence
of either gestational diabetes mellitus or pre-
viously diagnosed chronic diabetes. We exam-
ined trends in both conditions among women
who were residents of New York City who
completed a live singleton delivery between
1990 and 2001.

In addition to diabetes status, maternal
demographic characteristics extracted from
birth certificates included age at delivery,
country of origin, and racial and ethnic an-
cestry (self-identified by the mother). Racial/
ethnic categories are listed in Table 1. His-
panic and Asian categories were broken
down into subgroups based on country of
origin or ancestry.

Annual prevalence rates of gestational dia-
betes mellitus and chronic diabetes were cal-
culated per every 100 births for the years
1990 through 2001, as well as by racial/
ethnic subgroup. Confidence intervals (CIs)
for prevalence rates were calculated with
Fleiss quadratic methods.13 Data were ana-
lyzed with SAS 8.0 software (SAS Institute
Inc, Cary, NC).

RESULTS

Birth Trends
In New York City, more than 1.5 million

births by resident women were recorded
between 1990 and 2001. During that time,
the annual number of births declined 12%,
from 125663 in 1990 to 110340 in 2001
(Table 1). Although the total number of deliv-
eries decreased, the proportion of births to
women aged 35 and older increased from
12% to 17%. Births to older women were
most common among non-Hispanic White
residents, but increases were observed in all
racial/ethnic groups. The overall racial/ethnic
distribution of births in New York City did
not change substantially between 1990 and
2001, with modest exception. Deliveries to
Asian women increased; among Hispanic
women, deliveries to women of Mexican eth-
nicity increased while deliveries to women of
Puerto Rican ethnicity decreased.

Gestational Diabetes
In 2001, the prevalence of any diabetes

among delivering mothers in New York City
was 4.2% (95% CI=4.1, 4.3). Most diabetes
identified during pregnancy (91%) were de-
termined to be gestational diabetes mellitus,
as opposed to chronic diabetes. The specific
prevalence of gestational diabetes mellitus
was 3.8% of births (95% CI=3.7, 3.9) in
2001. This represented a 46% increase since
1990, when prevalence of gestational dia-
betes mellitus was 2.6% (95% CI=2.5, 2.7).
The temporal increase observed for chronic
diabetes was similar to that found for gesta-
tional diabetes mellitus (42%).

Gestational diabetes mellitus increased
significantly among all major racial/ethnic
groups except non-Hispanic White women.
Gestational diabetes mellitus prevalence was
highest and increased dramatically among
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TABLE 1—Gestational Diabetes Among Pregnant Residents of New York City Who Delivered
in 1990 and 2001, by Age Group and Race/Ethnicity

1990 2001

Population % % GDM (95% CI) Population % % GDM (95% CI) % Change

Total deliveries 125 663 100 2.6 (2.5, 2.7) 110 340 100 3.8 (3.7, 3.9) 46

Age, y

< 25 43 860 35 1.1 (1.0, 1.2) 35 565 32 1.5 (1.4, 1.7) 36

25–34 66 169 53 2.9 (2.7, 3.0) 55 543 50 4.3 (4.1, 4.5) 48

≥ 35 15 395 12 5.8 (5.4, 6.2) 19 235 17 6.7 (6.3, 7.0) 16

Race/ethnicitya

Non-Hispanic White 32 875 26 2.2 (2.1, 2.4) 28 084 26 2.4 (2.2, 2.5) 9

Non-Hispanic Blackb 27 777 22 1.7 (1.6, 1.9) 20 583 19 3.1 (2.9, 3.3) 82

Asian 9878 8 3.9 (3.5, 4.2) 13 978 13 7.4 (7.1, 7.9) 90

South and Central Asianc 2263 2 5.7 (4.8, 6.7) 4685 4 11.1 (10.2, 12.0) 95

Other Asian 7615 6 3.3 (2.9, 3.7) 9293 8 5.6 (5.1, 6.1) 70

Hispanic or Caribbean 53 909 43 3.1 (2.9, 3.2) 47 233 43 3.9 (3.8, 4.1) 26

Puerto Rican 18 325 15 2.8 (2.6, 3.0) 10 149 9 3.1 (2.7, 3.4) 11

Mexican 2916 2 2.5 (1.9, 3.1) 6780 6 4.9 (4.4, 5.5) 96

Dominican Republic 11 128 9 3.3 (2.9, 3.6) 9531 9 3.4 (3.1, 3.8) 3

Other Central or 7212 6 3.3 (2.9, 3.7) 8048 7 3.6 (3.2, 4.0) 3

South Americand

Other Caribbeane 12 357 10 3.5 (3.2, 3.8) 9481 9 5.2 (4.8, 5.7) 49

Unknown Hispanic origin 1971 2 1.9 (1.3, 2.5) 3244 3 3.0 (2.4, 3.5) 58

Note. GDM = gestational diabetes mellitus; CI = confidence interval.
aRace/ethnicity was unknown or listed as “other” for 2.5% of birth certificates.
bDoes not include women of Caribbean descent; these are listed separately.
cIncludes women from Afghanistan, Bangladesh, Bhutan, Ceylon, India, Kashmir, Kazakhstan, Maldives, Nepal, Pakistan, Sri
Lanka, Tajikistan, Turkmenistan, and Uzbekistan or women who reported being of Hindu or Sikh ancestry.
dIncludes women from Argentina, Belize, Bolivia, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador,
Guatemala, Honduras, Nicaragua, Panama, Peru, Uruguay, and Venezuela.
eIncludes women from Aruba, Barbados, Cuba, Grenada, Guyana, Haiti, Jamaica, Martinique, and West Indies.

Asian women (90% increase to 7.4% by
2001). Rates were lower but rose most rap-
idly among non-Hispanic Black women
(124% increase to 3.8% by 2001). Gesta-
tional diabetes mellitus prevalence among
Hispanic women was high in 1990, but the
rate increased less rapidly (26% increase to
3.9% by 2001). The lowest rates were ob-
served among non-Hispanic White women.

Stratifications of Asian and Hispanic
mothers into ethnic subgroups showed stark
differences in the prevalence and trends of
gestational diabetes mellitus. The highest
prevalence in the city, and one of the highest
demonstrated increases, was observed in
South and Central Asian mothers (95% in-
crease to 11.1% by 2001). Among Hispanic
women, the most rapid increase in gestational
diabetes mellitus in the past decade occurred
in Mexican mothers (96% increase to 4.9%

by 2001); the highest prevalence among His-
panic women was observed in mothers from
Caribbean countries or of Caribbean descent
(49% increase to 5.2% by 2001).

The effect of increasing maternal age on
the prevalence of gestational diabetes mellitus
was examined by stratifying results into youn-
ger and older age groups (Figure 1). The rela-
tive increase in gestational diabetes mellitus
was greatest among women delivering before
age 35—more than 75%. This was most ap-
parent for younger non-Hispanic Black, Asian,
and Mexican women. Increases among older
women were generally more attenuated.

DISCUSSION

Findings from this study showed a rapid
increase in gestational diabetes mellitus prev-
alence among most racial/ethnic groups be-

tween 1990 and 2001, according to popula-
tion-based birth certificate data. The increase
was particularly evident among younger
women and among South and Central Asian,
Mexican, and non-Hispanic Black women.
Levels observed among New York City
women of South and Central Asian ethnicity
are among the highest documented nation-
wide, comparable to levels found in some Na-
tive American populations (up to 14%).14

The increase in gestational diabetes melli-
tus prevalence observed in New York City has
been found in other settings, although at
lower magnitudes of increase.9,15 Although
age stratification showed that increasing ma-
ternal age plays some role in the observed
trend, gestational diabetes mellitus has in-
creased more dramatically in younger age
groups. These findings suggest that the ob-
served increase is likely influenced more by
the obesity epidemic than by increasing ma-
ternal age, particularly because increases in
diabetes mellitus were greatest among racial/
ethnic minority groups that have been most
affected by increasing obesity. Unfortunately,
we were not able to examine the role of
prepregnancy weight in gestational diabetes
mellitus trends directly because this informa-
tion was recorded poorly on birth certificates.

This analysis had several limitations. First,
birth certificates may underreport diabetes
during pregnancy.16 However, validation
studies elsewhere have shown that gesta-
tional diabetes mellitus prevalence estimates
obtained from birth certificates are compara-
ble to those obtained from hospital discharge
summaries.17 Also, the New York City birth
certificate uses a check box system, which
has been shown to result in better ascertain-
ment of pregnancy complications than open-
ended queries.18

Second, increased gestational diabetes mel-
litus diagnoses could result from increases in
gestational diabetes mellitus screening, lead-
ing to the inclusion of milder cases of gesta-
tional diabetes mellitus. However, a large
study of health plan members in California
from 1991 to 2000 showed a 35% increase
in gestational diabetes mellitus prevalence
with no significant changes in screening prac-
tices, and plasma glucose screening values in
the 25th percentile range did not decline.9 In
our study, we noted a concomitant increase
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FIGURE 1—Ratio with error bars of gestational diabetes mellitus prevalence in 1990 to
2001 among pregnant women whose age at delivery was (a) younger than 35 years and 
(b) 35 years and older, by race/ethnicity.
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in chronic diabetes, suggesting that gesta-
tional diabetes mellitus increases were not
solely the product of increases in screening
for gestational diabetes mellitus. We also ob-
served increases in the prevalence of chronic
diabetes among delivering mothers from all
major racial/ethnic groups (data not shown),

suggesting that our findings were not a result
of differential diabetes screening practices.

Despite controversy over the optimal man-
agement of gestational diabetes mellitus,10–12

the risk of maternal hyperglycemia on fetal
development is well documented,19 as is ma-
ternal risk for later development of type 2 di-

abetes.20 The rapid increases in and higher
prevalence of gestational diabetes mellitus ob-
served among South and Central Asian, Mexi-
can, and non-Hispanic Black pregnant women
in New York City may be key influences on
the rising disparities in both development of
maternal type 2 diabetes and childhood obe-
sity.21,22 Whether this may affect prevalence
of and disparity in type 2 diabetes in youths
is less clear. The findings underscore the im-
portance of prompt screening and the mainte-
nance of metabolic control during and after
pregnancy, particularly among women with
gestational diabetes mellitus. Women at high
risk, especially women of South Asian de-
scent, should be screened before pregnancy,
and blood sugar control should be optimized
before becoming pregnant.
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Racial and Socioeconomic
Differences in the
Weight-Loss Experiences
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MD, MPH, Joseph A. Carrese, MD, MPH,
Tiffany L. Gary, PhD, and Lisa A. Cooper,
MD, MPH

Focus groups stratified by race
and socioeconomic status were used
to examine obese women’s experi-
ences with weight-loss methods. Six
themes emerged: failure of weight
maintenance, use of psychological
and spiritual approaches, role of
family influences and societal ex-
pectations, role of African American
subculture, method affordability,
and racial differences in weight-loss
methods. Tailored weight-manage-
ment interventions for women, par-
ticularly African Americans and
those of low socioeconomic status,
should account for features of Afri-
can American subculture and ad-
dress affordability concerns, include
maintenance strategies that incor-
porate psychological and spiritual
principles, and target family attitudes
and behaviors. (Am J Public Health.
2005;95:1539–1543. doi:10.2105/AJPH.
2004.047050)

The disproportionate obesity burden
among African American and poor women
is well documented, yet weight management
has been particularly challenging in these
high-risk populations.1–4 African American
women are less likely to participate in weight-
loss programs and are less likely to have

weight-loss success.5–10 Likewise, poor women
appear to be less motivated toward weight
management.9,11,12 To help design effective
weight-loss interventions, we explored racial
and socioeconomic factors influencing obese
women’s weight-management practices.

METHODS

Race- and gender-concordant moderators
led 4 focus groups of obese women sampled
from a large employer in Maryland. Focus
groups were stratified by race and educa-
tional attainment, which was used as a proxy
for socioeconomic status (SES). We invited
nonpregnant African American and White
women aged 20 to 65 years with body mass
indices greater than 30 kg/m2 to a 90-minute
discussion on their past and current experi-
ences with weight-loss practices and how
their race, social class, and educational level
affected personal weight-management efforts.

Audiotapes were transcribed verbatim, and
participants’ names were replaced with codes.
We coded the transcripts according to con-
cepts of grounded theory.13,14 Two investiga-
tors independently read each transcript in its
entirety and marked distinct comments that
could be categorized into themes. A third in-
vestigator adjudicated differences in theme
assignment between the first reviewers.
Themes and comments underwent indepen-
dent second review for relevancy and consis-
tency by 2 other investigators; this process re-
sulted in consolidation of some themes and
separation of others into subthemes. Agree-
ment between first- and second-stage review-
ers was 94%. After second-stage adjudication,
all reviewers agreed on the final taxonomy.
We used QRS NUD*IST computer software
(QRS International PTY Ltd, Melbourne, Aus-
tralia) to facilitate content analysis and data
management.

RESULTS

Table1 shows participants’ sociodemo-
graphic characteristics. Among 88 respon-
dents, 53 were eligible, and 27 participated
(51% response rate). Participants and nonpar-
ticipants did not differ by race, age, educa-
tion, or body mass index status. Women were
mostly nonsmokers (n=17) and currently


