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Infant mortality in Pelotas, Brazil:
a comparison of risk factors in two birth cohorts

Ana Maria Baptista Menezes,1 Pedro Curi Hallal,1 Iná Silva dos Santos,1

Cesar Gomes Victora,1 and Fernando Celso Barros2

Objectives. To compare two population-based birth cohorts to assess trends in infant mor-
tality rates and the distribution of relevant risk factors, and how these changed after an 11-
year period. 
Methods. Data from two population-based prospective birth cohorts (1982 and 1993) were
analyzed. Both studies included all children born in a hospital (> 99% of all births) in the city
of Pelotas, Southern Brazil. Infant mortality was monitored through surveillance of all mater-
nity hospitals, mortality registries and cemeteries.
Results. There were 5 914 live-born children in 1982 and 5 249 in 1993. The infant mor-
tality rate decreased by 41%, from 36.0 per 1 000 live births in 1982 to 21.1 per 1 000 in 1993.
Socioeconomic and maternal factors tended to become more favorable during the study period,
but there were unfavorable changes in birthweight and gestational age. Poverty, high parity,
low birthweight, preterm delivery, and intrauterine growth restriction were the main risk fac-
tors for infant mortality in both cohorts. The 41% reduction in infant mortality between 1982
and 1993 would have been even greater had the prevalence of risk factors remained constant
during the period studied here.
Conclusions. There were impressive declines in infant mortality which were not due to
changes in the risk factors we studied. Because no reduction was seen in the large social in-
equalities documented in the 1982 cohort, it is likely that the reduction in infant mortality re-
sulted largely from improvements in health care.

Infant mortality, inequalities, cohort studies, prospective studies, developing
countries.

ABSTRACT

The infant mortality rate is widely
used as an indicator of quality of life
and level of socioeconomic develop-
ment (1, 2). Although declines in infant

mortality have been observed in most of
the world (2, 3), socioeconomic in-
equities are still pervasive (4, 5). Rela-
tively few studies have addressed
changes in the frequency of risk factors
for mortality outside high-income coun-
tries (6, 7), and even fewer studies have
examined how the role of risk factors
may change over time (8). 

The availability of two birth cohort
studies in Southern Brazil allowed us
to assess time trends in infant mortal-

ity and in the distribution of relevant
risk factors in the population, and to
explore whether changes in these fac-
tors could account for the observed
trends in mortality. 

METHODS

In 1982 and 1993, all maternity hos-
pitals in the city of Pelotas (current
urban population 320 000 inhabitants)
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in Southern Brazil were visited daily,
and all 5 914 and 5 249 live-born in-
fants, respectively, were enrolled in 
a cohort study and followed up pro-
spectively. Several variables were re-
corded during an interview with the
mother and through examination of
the newborn. These included socio-
economic (family income) and demo-
graphic variables (infant sex, maternal
age and skin color), parity, pregesta-
tional weight (in kg), maternal height
(in cm), maternal weight gain (in kg),
smoking during pregnancy (a dichoto-
mous variable independent of the
number of cigarettes smoked), birth
interval (in months), gestational age
(calculated from the reported date of
the last menstrual period), intrauterine
growth retardation (IUGR) according
to the 10th percentile of the Williams
curve (9), birthweight (in grams) and
type of delivery (normal or cesarean).

Mortality surveillance included reg-
ular visits to all hospitals, cemeteries
and death registries in the city. Infor-
mation on the cause of death was ob-
tained from pediatricians, case notes,
autopsies and home visits. From inter-
views with the doctors and parents 
of these children, a full history of the
events preceding death was obtained
with the help of a questionnaire based
on the Inter-American Investigation of
Mortality in Childhood (1). Two inde-
pendent pediatricians were responsi-
ble for determining the cause of death,
and in case of discordance, a third ref-
eree was asked to help the team reach
a final decision. 

The infant mortality rate was ex-
pressed per 1 000 live births, and un-
adjusted associations with risk factors
were assessed with chi-squared tests
for heterogeneity and linear trend. The
multivariate analysis (logistic regres-
sion) was based on a conceptual frame-
work of the hierarchy between deter-
minants of infant mortality, according
to the method proposed by Victora et
al. (10). The first hierarchical level in-
cluded infant sex, maternal skin color,
and family income. The second level
included characteristics of the mother
around the time of conception, includ-
ing age, height, pregestational weight,
parity and birth interval; and the third

level included characteristics of the
pregnancy (maternal weight gain and
smoking). The effect of maternal
weight gain during pregnancy on the
risk of infant mortality was also ad-
justed for gestational age because po-
tential weight gain may have been re-
duced in cases of preterm delivery.
The fourth level included gestational
age and IUGR. The most proximate
level comprised birthweight and type
of delivery. Variables with a P value 
< 0.20 remained in the model as poten-
tial confounders. These analyses were
carried out separately for each cohort. 

A pooled database including a cate-
gorical variable to identify the cohort
was also used. These analyses allowed
us to investigate how much of the
change in mortality could be attrib-
uted to changes in risk factors during
the study period. Etiologic fractions
for selected factors that influence the
risk of infant mortality were calculated
by estimating the proportion of deaths
that would have been prevented if all
children belonged to the lowest-risk
category of the exposure variables. 

Detailed information on the method-
ology for both cohorts is available else-
where (11). Both studies were ap-
proved by the local Ethical Committee,
and informed consent was obtained. 

RESULTS

Nonresponse rates during recruit-
ment were below 1% in both cohorts.
Table 1 describes the two cohorts in
terms of infant and maternal charac-
teristics. There were increases in 1993
in the percentages of girls, and in the
percentages of infants born to non-
white mothers, high-income families,
teenage mothers, high-parity women
and to mothers with a weight gain
during pregnancy under 8 kg. On the
other hand, smoking during preg-
nancy and birth intervals < 24 months
were less frequent in 1993 than in 1982.
The proportion of mothers shorter
than 150 cm was much smaller in 1993,
as was the percentage of mothers
weighing less than 49 kg. The propor-
tion of newborns with IUGR and of
preterm deliveries increased. Mean

birthweight decreased by 30 g be-
tween 1982 and 1993.

The data for gestational age and
IUGR should be interpreted with cau-
tion. Both depend on the reported date
of the last menstrual period, a variable
for which missing values represented
21.1% of all observations in 1982 and
11.8% in 1993. Mothers with missing
values tended to belong to families in
lower socioeconomic levels. 

Table 2 presents crude infant mor-
tality rates for the subgroups of the
proposed risk factors. Boys presented
a significantly higher risk of infant
mortality than girls in 1993, but not in
1982. Nonwhite skin color was associ-
ated with a greater risk of infant mor-
tality in both cohorts, as was lower
family income. Children born to ado-
lescent mothers were more likely to
die in the 1982 cohort, whereas in the
1993 cohort, children born to older
mothers were at higher risk. Low ma-
ternal weight and height were risk fac-
tors for infant mortality in both co-
horts. Maternal parity equal to or
above four was related to an increased
risk of infant mortality in both studies.
The higher the maternal weight gain
during pregnancy, the lower the risk
of infant mortality. Maternal smoking
was not associated with infant mortal-
ity in the crude analyses. A birth in-
terval shorter than 24 months was as-
sociated with a higher risk of infant
mortality in the 1982 cohort, but not 
in 1993. Birthweight showed a strong
negative association with the risk of
infant mortality, as did gestational
age. Intrauterine growth restriction
was associated with a higher risk of in-
fant mortality in both cohorts, al-
though the type of delivery showed no
such association.

The last column in Table 2 shows
the percent reduction in infant mortal-
ity within each category of risk factor.
In 1993 there were reductions in all
groups except for infants born to moth-
ers aged 35 years and over (a 2% in-
crease) and to women who gained 15
kg or more during pregnancy (an 81%
increase; results based on 10 deaths in
1982 and 21 deaths in 1993). The crude
overall decline in the infant mortality
rate between 1982 and 1993 was 41%.
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Table 3 presents odds ratios for
infant mortality in the multivariate
analyses. Most of the results of the
crude analyses were confirmed. For the

1982 cohort, the following variables re-
mained significant: family income,
pregestational weight, parity, birth in-
terval, maternal weight gain, gesta-

tional age, IUGR and birthweight. In
1993, the significant variables were sex,
maternal skin color, family income,
maternal age, parity, gestational age,
IUGR and birthweight.

Table 4 presents etiologic fractions
of selected risk factors for infant mor-
tality. In both cohorts, family income
was the variable with the highest
value: had all children been born to the
highest family income group, 34.7% of
the deaths in 1982 and 42.2% in 1993
would have been prevented. Birth-
weight ranked second in both cohorts,
with etiologic fractions of 6.7% and
9.6%, respectively.

Table 5 shows the analyses using year
of birth as an exposure variable. The
crude odds ratio for infant mortality in
the 1993 cohort compared to the 1982
cohort was 0.58, corresponding to a re-
duction in infant mortality ratio from 36
to 21 per 1 000. Had family and mater-
nal variables remained unchanged be-
tween 1982 and 1993, the decline would
have been smaller (OR of 0.70, corre-
sponding to an infant mortality ratio of
25 per 1 000); because these characteris-
tics improved during the study interval,
they accounted for part of the reduction.
However, characteristics of the new-
borns, particularly birthweight and ges-
tational age, worsened during the pe-
riod, and had these remained constant
the predicted drop in mortality would
have been even greater, from 36 to 15
per 1 000 (last row in Table 5).

DISCUSSION

Comparison of the data from two
population-based birth cohorts in
Southern Brazil showed that the crude
infant mortality rate declined by 41%
between 1982 and 1993. Low birth-
weight, poverty, high parity, preterm
delivery and IUGR were the main risk
factors for infant mortality in both co-
horts. There are two possible explana-
tions for this decline: either there were
important reductions in risk factor
prevalence, or survival rates within
each risk factor category improved for
other reasons.

In terms of changes in family-
related factors, there were significant
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TABLE 1. Demographic, socioeconomic and obstetric characteristics of the 1982 and 1993
cohorts of mothers and infants in Pelotas, Brazil 

1982 1993
(n = 5 914) (n = 5 249)

Variable (%) (%) P valuea

Sex 0.02
Male 51.4 49.2
Female 48.6 50.8

Maternal skin color < 0.01
White 82.1 77.3
Nonwhite 17.9 22.7

Family income (fold minimum wage) < 0.01
≤ 1.0 21.9 18.4
1.1–3.0 47.4 43.1
3.1–6.0 18.5 22.9
6.1–10.0 6.5 8.3
> 10.0 5.7 7.3

Maternal age (years) < 0.01
< 20 15.4 17.4
20–34 74.7 71.6
≥ 35 9.9 11.0

Maternal height (cm) < 0.01
< 150 11.0 4.6
≥ 150 89.0 95.4

Pregestational weight (kg) < 0.01
< 49 23.1 15.7
≥ 49 76.9 84.3

Parity < 0.01
1st 39.3 35.1
2nd 28.1 27.8
3rd 16.3 18.0
≥ 4th 16.3 19.1

Maternal weight gain (kg) 0.03
< 8 20.8 22.7
8–14.9 52.2 49.7
≥ 15 27.0 27.6

Maternal smoking during pregnancy 0.02
No 64.4 66.6
Yes 35.6 33.4

Birth interval (months) < 0.01
< 24 30.6 19.2
≥ 24 69.4 80.8

Birthweight (g)b 0.03
< 1500 1.1 0.9
1500–1999 1.8 1.7
2000–2499 6.1 7.2
2500–2999 23.6 25.1
≥ 3000 67.4 65.2

Intrauterine growth restrictionc 0.01
No 85.2 83.3
Yes 14.8 16.7

Gestational age (weeks)c < 0.01
< 37 6.3 10.8
≥ 37 93.6 89.2

Delivery type < 0.01
Normal 72.4 69.5
Cesarean section 27.6 30.5

a Chi-squared test for heterogeneity.
b Mean birthweight decreased by 30 g between 1982 and 1993.
c Values missing for 21.1% of the sample in 1982 and for 11.8% in 1993.
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TABLE 2. Infant mortality rate (IMR) in two population-based birth cohorts according to proposed risk factors in Pelotas,
Brazil, 1982–1993

1982 Cohort 1993 Cohort
(n = 5 914) (n = 5 249)

IMR IMR Percent
Variable (per 1 000) P valuea (per 1 000) P valuea change

Sex 0.32 0.04
Male 38.2 25.2 –34
Female 33.4 16.9 –49

Maternal skin color < 0.01 0.003
White 31.7 18.0 –43
Nonwhite 55.7 32.0 –43

Family income (fold minimum wage) < 0.01b < 0.01b

≤ 1.0 72.2 33.1 –54
1.1–3.0 32.3 26.1 –19
3.1–6.0 15.6 10.8 –31
6.1–10.0 18.3 11.5 –37
> 10.0 11.9 5.2 –56

Maternal age (years) 0.06b 0.01b

< 20 49.3 20.8 –58
20–34 33.1 18.6 –44
≥ 35 37.5 38.1 +2

Maternal height (cm) < 0.01 0.05
< 150 76.9 37.7 –51
≥ 150 30.2 19.5 –35

Pregestational weight (kg) < 0.01 0.05
< 49 45.4 29.8 –34
≥ 49 27.7 18.9 –32

Parity < 0.01 < 0.01
1st 28.9 17.9 –38
2nd 28.3 17.1 –40
3rd 39.4 14.8 –62
≥ 4th 63.3 39.0 –38

Maternal weight gain (kg) < 0.01 < 0.01
< 8 53.4 37.7 –29
8–14.9 25.7 13.6 –47
≥ 15 8.4 15.2 +81

Maternal smoking during pregnancy 0.14 0.42
No 33.3 20.0 –40
Yes 40.9 23.4 –43

Birth interval (months) < 0.01 0.23
< 24 61.4 30.7 –50
≥ 24 30.2 22.3 –26

Birthweight (g) < 0.01b < 0.01b

< 1500 703.1 630.4 –10
1500–1999 229.4 181.8 –21
2000–2499 110.8 34.6 –69
2500–2999 35.3 13.7 –61
≥ 3000 12.8 7.3 –43

Intrauterine growth restriction < 0.01 < 0.01
No 22.6 11.9 –47
Yes 57.8 25.7 –56

Gestational age (weeks) < 0.01 < 0.01
< 37 18.5 9.2 –49
≥ 37 170.1 60.2 –65

Delivery type 0.37 0.66
Normal 37.4 20.6 –45
Cesarean section 32.5 22.5 –31

Overall 36.0 21.1 –41

a Chi-squared test.
b Chi-squared test for linear trend.
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TABLE 3. Risk factors for infant mortality in two population-based birth cohorts (multivariate analysis, logistic regression) in Pelotas, Brazil,
1982–1993

1982 Cohort (n = 5 914) 1993 Cohort (n = 5 249)

Variable OR (95% CI) P valuea OR (95% CI) P valuea

Level 1
Sex 0.37 0.04

Male 1.1 (0.9–1.5) 1.5 (1.0–2.2)
Female 1.0 1.0

Maternal skin color 0.31 0.03
White 1.0 1.0
Nonwhite 1.2 (0.9–1.6) 1.6 (1.0–2.3)

Family income (fold minimum wage) < 0.01b < 0.01b

≤ 1.0 6.4 (2.3–17.6) 6.2 (1.5–26.2)
1.1–3.0 2.8 (1.0–7.6) 5.1 (1.2–20.9)
3.1–6.0 1.3 (0.4–3.9) 2.1 (0.5–9.2)
6.1–10.0 1.5 (0.4–5.3) 2.2 (0.4–11.3)
> 10.0 1.0 1.0

Level 2
Maternal age (years) 0.08 0.05

< 20 2.0 (1.0–4.1) 1.2 (0.7–2.2)
20–34 1.0 1.0
≥ 35 1.4 (0.8–2.4) 1.9 (1.1–3.2)

Maternal height (cm) 0.15 0.17
< 150 1.5 (0.9–2.5) 1.6 (0.8–3.3)
≥ 150 1.0 1.0

Pregestational weight (kg) 0.003 0.21
< 49 2.0 (1.3–3.1) 1.4 (0.8–2.2)
≥ 49 1.0 1.0

Parity 0.01 0.01
1st 1.0 1.0
2nd 0.9 (0.3–2.7) 1.0 (0.6–1.8)
3rd 1.4 (0.5–4.2) 0.9 (0.4–1.7)
≥ 4th 2.1 (0.7–6.1) 2.0 (1.2–3.2)

Birth interval (months) 0.03 0.73
< 24 1.6 (1.1–2.5) 1.1 (0.6–2.0)
≥ 24 1.0 1.0

Level 3
Maternal weight gain (kg)c 0.02b 0.52b

< 8 3.2 (1.2–8.8) 1.2 (0.6–2.4)
8–14.9 2.2 (0.8–5.8) 0.7 (0.3–1.3)
≥ 15 1.0 1.0

Maternal smoking during pregnancy 0.10 0.61
No 1.0 1.0
Yes 1.5 (0.9–2.4) 1.1 (0.7–1.7)

Level 4
Gestational age < 0.01 < 0.01

< 37 weeks 9.2 (4.8–17.8) 7.4 (4.2–12.9)
≥ 37 weeks 1.0 1.0

Intrauterine growth restriction < 0.01 < 0.01
No 1.0 1.0
Yes 2.6 (1.4–5.1) 3.0 (1.6–5.5)

Level 5
Birthweight (g) < 0.001b < 0.001b

< 1500 361 (27–4891) 107 (26–431)
1500–1999 13.0 (2.2–78.0) 23.9 (7.4–77.0)
2000–2499 2.9 (0.8–10.2) 7.0 (2.5–19.4)
2500–2999 2.1 (0.9–5.0) 2.4 (1.1–5.3)
≥ 3000 1.0 1.0

Delivery type 0.69 0.31
Normal 1.0 1.0
Cesarean section 1.2 (0.6–2.4) 1.4 (0.8–2.4)

a Likelihood ratio test.
b Likelihood ratio test for linear trend.
c The effect of each variable on the outcome was adjusted for all variables in the same level or the preceding level in the hierarchical model with a P value less than 0.20. The exception was
maternal weight gain during pregnancy, which was also adjusted for gestational age.



improvements during the study period
in terms of family income (Table 1) but
socioeconomic inequities persisted
over time. In both cohorts, the infant
mortality ratio among the poorest
groups was more than six times as
large as among children born to the
wealthiest families. These differentials
have been described previously (12).
Several maternal characteristics also
improved during the study period,
e.g., pregestational weight, height,
weight gain during pregnancy, birth
interval, and smoking. However, three
other factors that are traditionally asso-
ciated with infant mortality increased
in prevalence: the proportion of ado-
lescent mothers, of high-parity women,
and of those with nonwhite skin color.
All three factors are associated with
poverty, which is an important risk fac-
tor per se for infant mortality. After ad-
justment for socioeconomic level, the
effect of these three variables on infant
mortality was minimized. 

The crude difference between white
and nonwhite mothers in terms of

child survival (Table 2) was much
larger than the adjusted difference
(Table 3). Maternal age showed a U-
shaped association with child survival,
with younger and older mothers at
higher risk of losing their children (13).
The increased risk of adolescent moth-
ers in 1982 disappeared in the adjusted
analysis, showing that the crude effect
was due to confounding by socioeco-
nomic variables. On the other hand,
the increased risk of infant mortality
for infants born to older mothers per-
sisted after adjustment. 

Overall, most changes in family and
maternal risk factors during the study
period were favorable. However, we
noted some ominous changes in certain
newborn-related characteristics. Low
birthweight, a major risk factor for in-
fant mortality (14), increased slightly
from 9.0% to 9.8%, while mean birth-
weight declined by 30 g. There was a
substantial increase in preterm deliver-
ies from 6.3% to 10.8%, and the propor-
tion of infants with IUGR also in-
creased from 14.8% to 16.7%. As noted,

the figures for these last two variables
should be interpreted with caution be-
cause of the high proportion of cases in
which information on gestational age
was missing. Because the increase in
preterm deliveries was so marked, it is
unlikely to be explained by reporting
error. Moreover, the small increase in
the prevalence of IUGR may not be
real. The reductions in birthweight and
in gestational age in Pelotas were prob-
ably due to changes in the use of med-
ical interventions to terminate preg-
nancy, or to an increase in maternal
risk factors for premature delivery. Be-
cause maternal risk factors did not in-
crease markedly in Pelotas (7), medical
interventions were probably responsi-
ble for these negative changes in birth-
weight and preterm delivery. This
issue has been discussed elsewhere (7). 

In addition to changes in family,
maternal and newborn characteristics,
infant mortality is also affected by
variations in survival rates within each
category of risk factor. Table 2 shows
that there were impressive declines in
infant mortality in nearly all risk cate-
gories, except for children born to
mothers aged 35 years or more, and
for those whose mothers gained 15 kg
or more during pregnancy. The rea-
sons for these discrepant results are
unclear, and we cannot rule out the
possibility of chance findings due to
multiple comparisons. 

A formal way of examining the role
of changes in risk factor distributions
and improved survival within risk fac-
tor categories is to examine how much
mortality would be reduced had the
frequency of risk factors remained
constant between 1982 and 1993. This
analysis, presented in Table 5, shows
that the crude infant mortality rate
decreased from 36 to 21 per 1 000 dur-
ing the period we studied. Had family
and maternal factors remained un-
changed, the decline would be less
marked, from 36 to 25. However, the
decline would have been even greater
(resulting in an infant mortality rate of
15 per 1 000 in 1993) if birthweight had
not declined and preterm deliveries
had not increased. 

In the 1982 cohort, information on
environmental risk factors for post-

444 Rev Panam Salud Publica/Pan Am J Public Health 18(6), 2005

Original research Menezes et al. • Infant mortality in Pelotas, Brazil: a comparison of risk factors in two birth cohorts

TABLE 4. Etiologic fraction (EF) of selected exposures on the risk of in-
fant mortality, Pelotas, Brazil, 1982–1993

1982 1993
(n = 5 914) (n = 5 249)

EF EF
Exposure (%) (%)

Family income 34.7 42.2
Birthweight 6.7 9.6
Intrauterine growth restriction 2.8 4.2
Gestational age 2.2 4.4
Parity 2.7 2.7

TABLE 5. Logistic regression analyses for change in infant mortality rate (IMR) between the
1982 and 1993 cohorts (Pelotas, Brazil) after adjustment for different combinations of risk
factors

Cohort

1993 Expected IMR 1993
Analysis 1982 OR (95% CI) (per 1 000)

Unadjusted 1.0 0.58 (0.46–0.73) 21
Adjusted for maternal variables 1.0 0.70 (0.49–0.99) 25
Adjusted for newborn variables 1.0 0.43 (0.31–0.59) 15
Adjusted for maternal and newborn variables 1.0 0.42 (0.25–0.69) 15



neonatal mortality was collected only
for surviving children, who were vis-
ited at 12 months of age or later. Be-
cause this information was not avail-
able for children who died, it was not
possible to estimate the impact of envi-
ronmental factors on mortality. For ex-
ample, 76.2% of the families of surviv-
ing children had water inside the home
in 1982, and this proportion increased
to 84.4% in 1993. A similar increase
was observed for flush toilets (75.4% in
1982, 84.1% in 1993). No changes were
observed in crowding (number of bed-
rooms or number of persons per bed-
room). Infant feeding practices also
changed slightly during the period: 
the median duration of breastfeeding
increased from 3.1 to 4.0 months. Im-
provements in water, sanitation and
feeding, however, are unlikely to ac-
count for the large decline in mortality.
These findings support the hypothesis
that changes in infant health care,
rather than risk factor distribution,
were responsible for most of the ob-
served reduction in infant mortality.

In a previous publication we de-
scribed changes in cause-specific mor-
tality rates (15). Infant mortality due 
to perinatal causes decreased from 15.4 

to 11.1 per 1 000 (a 28% decrease) be-
tween 1982 and 1993, while deaths due
to congenital malformations remained
stable (4.5 and 4.8 per 1 000). On the
other hand, mortality due to infectious
diseases fell dramatically from 11.4 to
3.2 per 1 000 (a 72% decrease). The de-
crease in deaths from poorly-defined
causes—from 4.0 to 1.1 per 1 000 (73%
reduction)—was also notable. These
findings are consistent with improve-
ments observed in Pelotas in health care
and in the coverage of preventive inter-
ventions in 1993 (16). For example, there
were no neonatal intensive care units 
in the city in 1982, but by 1993 three
neonatal intensive care units had been
created. In the late 1980s a national
health system was created in Brazil,
which led to improved access to health
care for the whole population (17).
Specifically, several positive changes
occurred in Pelotas after the creation of
the Sistema Único de Saúde (Unified
Health System). Virtually all pregnant
women received some antenatal care:
the mean number of antenatal care con-
sultations rose to 7.7 per mother in 1993,
and the proportion of births attended
by obstetricians and pediatricians rose
significantly between 1982 and 1993 (7). 

In conclusion, our analysis of two
population-based birth cohorts sug-
gests that the reduction in mortality in
1993 compared to 1982 cannot be as-
cribed to improvements in general so-
cial conditions or reductions in the
prevalence of risk factors, but is more
likely the result, in large part, of im-
proved access to and coverage for
health services.
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Objetivos. Comparar dos cohortes de nacimiento tomadas de la población en gene-
ral a fin de evaluar las tendencias observadas en las tasas de mortalidad de menores
de un año y la distribución de los factores de riesgo asociados con ella, así como los
cambios sufridos por ambas cosas al cabo de un período de 11 años. 
Métodos. Se analizaron los datos procedentes de dos cohortes de nacimiento pros-
pectivas (1982 y 1993) tomadas de la población en general. En ambos estudios se
abarcó a todos los niños que nacieron en hospitales (>99% de todos los nacidos) en la
ciudad de Pelotas, en el sur del Brasil. La mortalidad de menores de un año se moni-
toreó mediante una vigilancia de todos los hospitales de maternidad, registros de de-
función y cementerios.
Resultados. Los niños que nacieron vivos fueron 5 914 en 1982 y 5 249 en 1993.La
tasa de mortalidad de menores de un año se redujo en 41%, es decir, de 36,0 por cada
1 000 nacidos vivos en 1982 a 21,1 por cada 1 000 nacidos vivos en 1993. Los factores
socioeconómicos y maternos mostraron una tendencia a mejorar a lo largo del período
de estudio, pero se observaron cambios desfavorables en el peso al nacer y en la edad
gestacional. La pobreza, la paridad elevada, el peso bajo al nacer, el parto prematuro
y la restricción del crecimiento intrauterino fueron los principales factores de riesgo
de muerte en menores de un año en ambas cohortes. La reducción de 41% en la mor-
talidad de menores de un año que se observó entre 1982 y 1993 habría sido aun más
marcada si la prevalencia de los factores de riesgo se hubiera mantenido constante du-
rante el período estudiado.
Conclusiones. Se produjeron reducciones muy notables de la mortalidad de meno-
res de un año que no obedecieron a cambios en los factores de riesgo examinados. En
vista de que no se observó ninguna reducción de las grandes desigualdades sociales
documentadas en la cohorte de 1982, es muy probable que el descenso de la mortali-
dad de menores de un año haya sido en gran medida consecuencia de mejoras en la
atención de salud.

Mortalidad infantil, desigualdad, estudios de cohortes, estudios prospectivos,
países en desarrollo.
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Importante reconocimiento a científica latinoamericana

Consagración a la ciencia y abnegación ante la ardua y muchas veces anónima tarea de salvar vidas desde un laboratorio son
dos de los principales atributos de la doctora María Guadalupe Guzmán que justifican con creces su selección para exponer —junto
a otros diez científicos destacados de todo el mundo— sus experiencias en la serie “Voces Mundiales de la Ciencia”, con la que la
revista Science celebra en 2005 su 125.o aniversario.

La grave epidemia de dengue que asoló a Cuba en 1981 —seis años después de graduarse como médica la doctora Guzmán—
repercutió de manera decisiva en la joven viróloga, quien en años sucesivos participó activamente como investigadora y luego como
líder en muchas de las principales investigaciones que han permitido combatir eficazmente más de una epidemia de dengue en su
país y en el extranjero. Entre los resultados más notables de su trabajo se encuentran la identificación de los diferentes serotipos de
dengue que han circulado en Cuba, la caracterización clínica y epidemiológica de la enfermedad y el establecimiento de un sistema
nacional para su vigilancia y control.

Como protagonista de los más importantes logros alcanzados por Cuba en la lucha contra el dengue y otras enfermedades vira-
les, la doctora Guzmán —o Lupe, como la conocen sus colegas y alumnos en Cuba y en los numerosos países de varias regiones donde
ha prestado sus servicios como médica y especialista en virología— es una voz autorizada de la ciencia latinoamericana y mundial.

María Guadalupe Guzmán es miembro de la Academia de Ciencias de Cuba y de la Academia de Ciencias del Tercer Mundo
(TWAS) y directora del Centro Colaborador de la Organización Panamericana de la Salud (OPS) y la Organización Mundial de la Salud
(OMS) para el Estudio de las Enfermedades Víricas, que radica en el Instituto de Medicina Tropical Pedro Kourí (IPK), en Ciudad de
La Habana, Cuba. Recientemente ha tomado bajo su mando el Centro Colaborador de la OPS para el Estudio del Dengue y su Con-
trol y es miembro del Consejo de la Fundación del Foro Mundial sobre Investigaciones Sanitarias (Global Forum for Health Research).
Integra varios comités de expertos de la OPS, la OMS y el Programa Especial para la Investigación y el Entrenamiento en Enferme-
dades Tropicales (TDR). La Academia de Ciencias de Cuba la ha premiado en 14 oportunidades como autora de resultados científi-
cos destacados de la ciencia cubana. La Dra. Guzmán es autora de numerosos trabajos publicados en la Revista Panamericana de
Salud Pública/Pan American Journal of Public Health y uno de sus árbitros más activos.
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