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TABLE 1—Secular Trends in the Age-Adjusted Prevalence (% and 95% Confidence Intervals) of Underweight 
and Obesity in Adult Women: Brazil, 1975–1997

Underweight Obese

Stratum 1975 1989 1997 1975 1989 1997

25% Poorest women 17.1 (16.7, 17.4) 9.7 (9.2, 10.3) 9.5 (8.8, 10.2) 4.7 (4.5, 4.9) 7.9 (7.5, 8.4) 12.6 (11.7, 13.4)

25% Richest women 7.0 (6.7, 7.2) 3.8 (3.3, 4.2) 3.9 (3.4, 4.3) 9.8 (9.5, 10.1) 14.1 (13.3, 14.9) 10.9 (10.2, 11.6)

All women 12.7 (12.1, 13.3) 6.6 (5.7, 6.6) 6.0 (4.9, 7.1) 7.4 (6.9, 7.9) 12.3 (10.8, 13.7) 12.7 (11.0, 14.4)
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On the basis of 3 comparable
population-based surveys conducted
in Brazil, we identified clear changes
in the relative magnitude of women’s
undernutrition and overnutrition. In
1975, there were almost 2 cases of
underweight to 1 case of obesity,
whereas in 1997, there were more
than 2 cases of obesity to 1 case of
underweight. In 1997, Brazilian low-
income women were significantly
more susceptible than high-income
women to both underweight and
obesity.

The concept of nutrition transition encom-
passes major shifts in the nutritional profile
of human populations directly related to
modifications in dietary intake and nutrient
expenditure patterns and is basically deter-
mined by an interplay of economic, demo-
graphic, environmental, and cultural
changes occurring in the society.1,2 Rapid

and broad changes have occurred over the
last quarter of the 20th century in most de-
veloping countries, but the effect of these
changes on the nutritional profile of their
populations remains to be fully assessed.3,4

This assessment is undertaken here with a
specific focus on the adult female popula-
tion of Brazil, a country undergoing rapid
nutrition transition. It updates previous
analyses of the nutrition transition in
Brazil5,6 and complements findings from a
recent article focused on regional differ-
ences in the nutrition transition among chil-
dren and adults in Brazil.7

METHODS

We used data from 3 independent
population-based household surveys con-
ducted with similar sampling and data col-
lection methodologies in the 2 most popu-
lous regions (the northeastern and the
southeastern) of Brazil in 1975, 1989, and
1997.5–7 Together, these 2 regions concen-
trate more than 70% of the total Brazilian
population. The number of women (aged
≥ 20 years) sampled was 40 268 in 1975,
7160 in 1989, and 5137 in 1997. We used
body mass index (BMI) to assess women’s
nutritional status,8 and time-trend analyses
detected changes in the prevalence of un-
derweight (BMI < 18.5 kg/m2) and obesity
(BMI ≥ 30.0 kg/m2) between 1975 and
1989 and between 1989 and 1997. Analy-
ses were performed for the whole sample
and for the 25% low-income and the 25%
high-income individuals in each survey.
Prevalence estimates were age adjusted by
direct standardization to the age distribution
of the world population9 and took into ac-
count the sampling weights and the sam-

pling design effects on standard errors re-
sulting from the complex sample design
used by each survey. The statistical signifi-
cance of changes over time was assessed by
comparing prevalence 95% confidence in-
tervals in each survey and, when appropri-
ate, describing P values of χ2 tests for 2 × 2
contingency tables.10

RESULTS

Table 1 indicates that time trends in
women’s undernutrition and overnutrition
were substantially different in the 2 peri-
ods delimited by the 3 surveys. In the ear-
lier period (1975–1989), the prevalence of
underweight was nearly halved, whereas
obesity prevalence almost doubled. Similar
significant decreases in underweight and
increases in obesity were observed for
the 25% low-income and the 25% high-
income women. Both the relative excess of
underweight in the low-income group and
the relative excess of obesity in the high-
income group remained unchanged in this
first period. In the second and most recent
period (1989–1997), underweight preva-
lence remained stable for the total popula-
tion and for each income group. Obesity
prevalence also was relatively stable in this
second period for the entire population,
but it changed strongly, and in opposite di-
rections, when extreme income strata were
considered: obesity increased from 7.9%
to 12.6% (P < .001) for the low-income
women, but it decreased from 14.1% to
10.9% (P < .001) for the high-income
women.

These recent trends in women’s obesity
shifted radically the distribution of the dis-
ease by income group: low income (and pre-
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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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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


