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viously high income) was in 1997 a signifi-
cant risk factor for obesity. Actually, in
1997, Brazilian low-income women were
significantly more susceptible than high-
income women to both underweight (9.5%
vs 3.9%; P < .001) and obesity (12.6% vs
10.9%; P < .05).

DISCUSSION

The relative importance of women’s un-
derweight and women’s obesity clearly
changed throughout the surveys. In 1975,
for the entire country, there were almost
2 cases of underweight to 1 case of obesity,
whereas in 1997, there were more than
2 obese women to 1 underweight woman.
Excessive underweight being replaced by
excessive obesity also applies to the low-
income group. For the high-income group,
obesity was already more frequent than un-
derweight in 1975, but the relative excess
of obesity increased substantially through-
out the surveys. Furthermore, the combined
prevalence of underweight and obesity—
a proxy of the total burden of nutritional
diseases—appears larger for the low-income
women in both the 1975 survey (21.8%
vs 16.8%), when undernutrition was the
main burden component, and the 1997
survey (22.1% vs 14.8%), when obesity
leads the burden.

These results support the new Brazilian
food and nutrition policy whose main goal
is to promote, protect, and support eating
practices and lifestyles conducive to opti-
mum nutritional and health status for all.11

They also provide relevant empirical argu-
ments to include obesity prevention as a
great priority for food and nutrition poli-
cies in countries undergoing rapid transi-
tion and to keep or even reinforce the
focus of these policies on the less-privileged
social classes.
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Among Puerto Rican
Adults in New York City,
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This study assessed the prevalence
of diagnosed diabetes and associated
characteristics among Puerto Rican
adults in New York City, NY, with a
random-digit–dialed telephone survey
with a dual-frame sampling design.
Overall, 11.3% (95% confidence
interval=8.7%, 14.0%) had diagnosed
diabetes; diabetes was significantly re-
lated to age, obesity, and family
history; and the prevalence was high
among those with the least education.
This study showed the ability to obtain
critically needed diabetes information
from ethnic minorities at the local
level.

Diabetes is a leading cause of mortality,
morbidity, and disability that disproportion-
ately affects US Hispanic persons.1 Reported
diabetes prevalence among the US Hispanic
population is approximately twice that of non-
Hispanic Whites.2 Because the US Hispanic
population is heterogeneous, diabetes risk is
likely to vary according to the diverse ethnic
origins.3,4 Puerto Rican persons are the
largest Hispanic group in New York City, NY,5

and they are among the most assimilated His-
panic persons to the US culture.6 However,
recent information about diabetes in this pop-
ulation is lacking.7,8 This study assessed the
prevalence of diagnosed diabetes and associ-
ated characteristics among Puerto Rican
adults in New York City.

METHODS

Respondents were selected by using
random-digit–dialed telephone survey
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TABLE 1—Sociodemographic and Health-Related Characteristics of Puerto Rican Adults in
New York City, 2000

Total, %a Diabetes, %a No Diabetes, %a

Age, y

18–44 63.9 28.2 68.4

45–64 27.3 38.9 25.8

≥ 65 8.8 32.9 5.8

Gender

Male 44.2 39.8 44.8

Female 55.8 60.2 55.2

Educational attainment

≤ Grade 8 11.1 31.8 8.5

Grades 9–11 33.1 22.2 34.5

High school or general equivalency diploma 21.9 28.5 21.1

Some college or more 33.8 17.4 35.9

Birthplace

Puerto Rico 46.1 76.3 42.2

United States 52.9 2.4 50.5

Other 1.0 2.4 0.8

Principal household language

Spanish 39.4 59.5 36.8

English 60.6 40.5 63.2

Weight statusb

Underweight or normal 39.2 25.3 41.0

Overweight 41.5 41.0 41.5

Obese 19.3 33.7 17.5

Diabetes family history

Yes 38.2 60.1 35.5

No 61.8 39.9 64.5

Health insurance

Medicare 9.2 25.4 7.1

Medicaid 29.0 34.0 28.4

Uninsured 21.0 17.2 21.5

Other insurance 40.7 23.4 43.0

aWeighted percent. Columns may not add to 100% because of rounding.
bUnderweight and normal: body mass index (BMI) < 25.0; overweight: 25.0 ≥ BMI < 30.0; obese: BMI ≥ 30.0.

methodology, which adhered closely to the
Behavioral Risk Factor Surveillance System
(BRFSS) protocol.9,10 A dual-frame sampling
design was used to improve design effi-
ciency and reduce costs. One frame sam-
pled telephone exchanges in proportion to
the number of Puerto Rican households
within New York City census tracts. The
other frame sampled New York City tele-
phone numbers with associated Hispanic
surnames.

The sample (N = 1304) included New
York City residents aged 18 years and
older who identified themselves as Puerto
Rican as part of the interview to screen for
study eligibility. Diagnosed diabetes was as-
sessed by asking the standard BRFSS ques-
tion: “Have you ever been told by a doctor
that you have diabetes?” All respondents
reporting diabetes were retained in the
sample. Respondents without diabetes were
selected at a rate to yield approximately

equal numbers of respondents with and
without diabetes in the final sample. The
study questionnaire in both English and
Spanish languages consisted primarily of
BRFSS questions. Questions with respect to
birthplace and language were added as in-
dicators of US assimilation.11,12 Interviews
were conducted from June 1999 through
June 2000.

The data were weighted to reflect the prob-
abilities of selection and were poststratified to
the age and gender distribution of the New
York City Puerto Rican population with the
1990 Integrated Public Use Microdata Series,
the most recently available source of data.13

Diabetes prevalence was calculated with re-
spect to several subject characteristics, and es-
timates were standardized to the overall age
distribution in the population. SUDAAN soft-
ware for complex survey design was used for
variance estimation, age standardization, and
statistical testing.14

RESULTS

Puerto Rican adults in New York City
were relatively young and were more likely
to be female and of low socioeconomic sta-
tus as indicated by low educational attain-
ment and high rates of uninsured and Med-
icaid recipients (Table 1). More than half
were born in the United States, and approx-
imately 60% spoke English as the principal
household language. The prevalence of
overweight and obesity and family history
of diabetes was high. A greater proportion
of individuals with diagnosed diabetes were
older, female, less educated, born in Puerto
Rico, Spanish speaking, overweight or obese,
and receiving Medicaid and had a family
history of the disease.

Overall, 11.3% (95% confidence interval=
8.7%, 14.0%) had diagnosed diabetes (Table 2).
Diabetes prevalence increased with age and
was higher among those with less education,
born in Puerto Rico, living in Spanish-
speaking households, with obesity, and with
a family history of diabetes. Following age
adjustment, diabetes was significantly
higher among the obese persons and those
with a family history of diabetes. These re-
mained significant when modeled with the
other factors.
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TABLE 2—Prevalence of Diagnosed Diabetes Among Puerto Rican Adults in New York City, by
Sociodemographic and Health-Related Characteristics, 2000

Crude Rate Standardized Rate
% (95% CI) % (95% CI)

Age, y

18–44 5.0 (2.9, 7.0)

45–64 16.1 (11.4, 20.7)

≥ 65 41.8 (21.9, 61.8)*

Gender

Male 10.2 (5.6, 14.8) 10.6 (5.8, 15.4)

Female 12.2 (9.9, 14.6) 11.8 (8.3, 15.3)

Educational attainment

≤ Grade 8 32.4 (23.3, 41.5)* 30.1 (12.5, 47.8)

≥ Grade 9 8.7 (6.4, 11.0) 10.9 (7.2, 14.6)

Birthplace

Puerto Rico 18.8 (13.3, 24.3)* 13.3 (7.5, 19.1)

United States 4.6 (2.9, 6.3) 7.7 (3.3, 11.1)

Othera . . . . . .

Principal household language

Spanish 17.3 (12.0, 22.7)* 12.3 (8.3, 16.3)

English 7.7 (5.2, 10.2) 10.5 (6.5, 14.5)

Weight status

Obeseb 19.1 (13.1, 25.1)* 17.9 (12.3, 23.6)*

Nonobeseb 9.0 (5.8, 12.1) 9.4 (5.9, 12.9)

Diabetes family history

Yes 17.2 (11.7, 22.7)* 16.1 (11.7, 20.5)*

No 7.1 (4.5, 9.6) 7.2 (4.7, 16.9)

Health insurance

Uninsured 9.5 (2.8, 16.2) 10.8 (0.8, 20.7)

Insuredc 12.2 (9.6, 14.8) 12.0 (4.8, 13.8)

Total 11.3 (8.7, 14.0) 11.3 (8.6, 14.0)

Note. CI = confidence interval.
aNot reported because sample size was fewer than 50 respondents.
bObese: body mass index (BMI) ≥ 30.0; nonobese: BMI < 30.0.
cIncludes Medicare, Medicaid, and other forms of health insurance.
*P < .05 compared with others.

DISCUSSION AND CONCLUSIONS

The findings in this report indicate a high
prevalence of diagnosed diabetes among
Puerto Rican adults in New York City. The
prevalence of 11.3% reported here is
higher than that recently reported for the
US Hispanic population (8.0%) and the na-
tive Puerto Rican population (9.6%).2,15 A
diagnosed diabetes prevalence of 35.2%

(data not shown) for those aged 60 years
and older in this study is similar to the
34.3% reported for Puerto Rican persons
at that age in Massachusetts.16 Applying the
ratio of undiagnosed-to-total diabetes cases
of 35%, the total diabetes prevalence ap-
proaches 15%.17 This compares to a re-
ported total diabetes prevalence of 13.4%
for New York City–area Puerto Rican per-
sons aged 18 to 74 years from the 1982 to

1984 Hispanic Health and Nutrition Exami-
nation Survey.8

Diabetes was significantly related to age,
obesity, and family history of diabetes and
was high among those with the least educa-
tion. The effect of birthplace and language
moderated substantially and became non-
significant after age adjustment. Diabetes
in this population, therefore, is related to
factors typically associated with the disease
in the United States.8

The limitations of this study include un-
derestimated prevalence because diabetes
is frequently undiagnosed.7 Second, esti-
mates obtained from telephone surveys
also may be biased because of relatively
low response rates and underestimated in
populations with low telephone coverage.18

However, the response (45.1%) and coop-
eration rates (62.8%) from this survey of
inner-city minorities were higher than in
the statewide 2000 New York State
BRFSS (32.9% and 34.7%, respec-
tively).19,20 Moreover, the Centers for Dis-
ease Control and Prevention has reported
that bias in BRFSS data was not associated
with response rates.21 Finally, 1990 Inte-
grated Public Use Microdata Series data
may not accurately reflect the current pop-
ulation. As a verification measure, Puerto
Rican origin and birthplace of the post-
stratified adult sample were compared
with findings for all Puerto Rican people in
New York City from the 2000 census by
county, and no significant differences were
found.22,23

Eliminating health disparities and reduc-
ing the burden of diabetes in Hispanic
communities are major goals for the nation
and New York State. The findings will be
used to strengthen New York’s existing
program efforts to create targeted initia-
tives to reduce the burden of diabetes in
Puerto Rican and other Hispanic commu-
nities. This survey further shows the abil-
ity to obtain critically needed diabetes in-
formation at the local level from an urban
minority population defined by ethnic ori-
gin. Similar approaches can be applied by
other states and localities to better under-
stand the extent and distribution of dia-
betes and risk factors in defined popula-
tion groups.
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Does Walking 15 Minutes
per Day Keep the
Obesity Epidemic Away?
Simulation of the Efficacy
of a Populationwide
Campaign
| Alfredo Morabia, MD, PhD,

and Michael C. Costanza, PhD

Small physical activity increases
may prevent weight gain in most pop-
ulations. Geneva residents com-
pleted validated quantitative physi-
cal activity frequency questionnaires
from 1997 to 2001. Fifteen minutes
per day of moderate or brisk walking,
or 30 minutes per day of slow walk-
ing, could increase physical activity
at the population level; however, if
the specific goal is to approach ex-
pending 420 kJ/d (100 kcal/d)
through walking, the duration should
be closer to 60 minutes for slow
walking and 30 minutes for moder-
ate or brisk walking.

A worldwide obesity epidemic1,2 has led to
an urgent need to design populationwide
weight-control campaigns. A postulate is that
small increases in physical activity may pre-
vent weight gain in most populations because
an extra 420 kJ/d (100 kcal/d) can compen-
sate for the observed weight gain.3 However,
how much daily walking is needed to reach
that goal is unknown.

The intensity of a physical activity can be
assessed by the energy expenditure it pro-
duces in terms of a multiple of an individual’s
(sex-age-height-weight-specific) basal meta-
bolic rate, which is the resting energy expen-
diture rate.4 The typical basal metabolic rate
of a Western adult is 4.2 kJ/min. Walking
slowly expends 3.1 times one’s basal meta-
bolic rate. Hence, someone with a basal meta-
bolic rate of 4.2 who walks slowly for 15
minutes expends 195 kJ.


