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ABSTRACT

Key words

Objective. To explore the association between maternal low birth weight (LBW) and ad-
verse perinatal outcomes and to discriminate between confounders and mediating factors of
these associations in a population-based birth cohort of Southern Brazil.

Methods. Data from 794 female members of the 1982 Pelotas Birth Cohort Study known to
have delivered a live-born singleton offspring up to December 2004 were analyzed. Maternal
birth weights were recorded in 1982. The associations between maternal and offspring charac-
teristics were estimated by Poisson regression. Confounding was tested for socioeconomic, de-
mographic, and psychosocial factors. Maternal anthropometric characteristics and hyperten-
sive diseases during pregnancy were considered mediating factors.

Results. An increase of 100 grams (g) in mothers” birth weight predicted a gain of 21 g in
their infants” birth weight (95% confidence interval (CI) 13.0-29.0 g, P < 0.001). Maternal
LBW was associated with offspring LBW (prevalence ratio (PR) 2.28 (95% CI 1.34-3.89),
P = 0.002), preterm birth (PR 1.78 (95% CI 1.12-2.81), P = 0.01), and small for gestational
age (SGA) (PR 1.93 (95% CI 1.14-3.26), P = 0.01). A causal chain linking maternal LBW
and offspring SGA was mediated by maternal prepregnancy weight.

Conclusion. Offspring of young women born with LBW are more likely to be LBW,
preterm, and SGA. Public health strategies aimed at decreasing the frequency of LBW are nec-
essary to reduce the perpetuation of adverse perinatal outcomes in later generations. The in-
termediate role of prepregnancy weight among LBW women opens a promising window to de-
creasing the prevalence of SGA in similar populations.

Birth weight; cohort studies; infant, low birth weight; infant, premature; infant, small
for gestational age; Brazil.
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Low birth weight (LBW), a marker
of preterm birth or intrauterine growth
restriction, is associated with diseases
such as hypertension, cardiovascular
disease, stroke, and type 2 diabetes mel-
litus in adult life (1). Associations have
also been recognized between birth
weight and adverse reproductive health
and pregnancy outcomes, including al-
tered ovarian function, reduced fertility
(2-5), gestational diabetes mellitus (6),

and preeclampsia (7). Numerous inves-
tigators have also documented associ-
ations between maternal LBW and ad-
verse events in the offspring such as
LBW, preterm birth, and intrauterine
growth restriction (8-21).

The mechanisms by which the moth-
er’s birth weight causes adverse effects
in offspring are not well known. Many
factors seem to act together: (1) adverse
extrinsic environmental exposures that
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persist across generations, (2) adverse in
utero exposures that stunt the mother’s
growth and possibly alter her metabo-
lism, and (3) genetic attributes that man-
ifest themselves similarly in mother and
infant (22).

Although the associations between
maternal LBW and adverse events in off-
spring have been widely studied, the
mediating factors of these associations
have not been investigated. Most previ-
ous studies in this field have treated
potential mediators as confounding va-
riables and simply adjusted for them in-
stead of highlighting their impact. The
mediator function of a third variable is
defined as the generative mechanism
through which the focal independent
variable is able to influence the depen-
dent variable of interest (23).

For a factor to be a mediator of mater-
nal LBW and adverse outcomes in the
offspring, two important statistical re-
quirements must be satisfied (24). First,
the mediating factor must have a size-
able etiological fraction (population at-
tributable risk) for LBW; second, it must
be more prevalent among the LBW moth-
ers than in the non-LBW mothers.

In most of the studies concerning the in-
tergenerational effect in birth weight, ad-
justments were made for infant sex and
maternal anthropometric characteristics
such as maternal height and prepreg-
nancy weight; demographic and psycho-
social factors such as maternal age, edu-
cation, socioeconomic status, and marital
status; maternal morbidity during preg-
nancy such as preeclampsia; toxic expo-
sures such as smoking; and prenatal care
such as number of prenatal care visits.

However, as stated by Kramer et al. for
the study of socioeconomic disparities in
pregnancy outcomes (24), we propose that
anthropometric characteristics and mater-
nal morbidity during pregnancy such as
hypertensive diseases be considered me-
diating factors when studying the inter-
generational effect in birth weight. First,
maternal height and prepregnancy weight
(25) as well as hypertensive diseases dur-
ing pregnancy (26) are associated with off-
spring LBW. Second, several investigators
have indicated that, although women who
were born LBW catch up in growth dur-
ing childhood, they continue to lag behind
in growth compared with normal birth
weight controls (27-31), although this
association was not reproduced by Hack
et al. (32). In addition, LBW women are at
high risk of developing preeclampsia (7).

Data on socioeconomic, anthropomet-
ric, and additional biological factors from
young adult parous females belonging
to a population-based birth cohort from
Southern Brazil offer an opportunity to
study the intergenerational effects of
LBW. Thus, the primary aim of this study
was to evaluate the association between
maternal LBW and the risk of adverse
events in their offspring—specifically
LBW, preterm birth, and small for gesta-
tional age (SGA) status—as well as to dis-
criminate between confounders and me-
diating factors of these associations.

MATERIALS AND METHODS
Study population

Pelotas is a city in the extreme south
of Brazil whose urban population grew
from 214 000 in 1982 to 320 000 in 2000.
The Pelotas Birth Cohort Study began in
1982 as a perinatal health survey assess-
ing 5 914 live-born infants (2 876 females)
from the city’s three maternity hospitals
(accounting for more than 99% of all live
births that year). Cohort members have
been followed up and interviewed sev-
eral times in subsequent years; methods
used in follow-up phases of the cohort
are described elsewhere (33).

This study analyzed data from 794 fe-
male singleton members of the original
cohort known to have delivered a live-
born singleton up to December 2004. In
the offspring generation, only the first
live-born offspring were studied. This
study used several data sources. Table 1
presents a summary of search strategies
used to locate parous cohort members
and sources of information.

Data sources
The first source of mother—offspring

data came from a case-control study of
adolescence parity within the cohort con-
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ducted in 2001 (34). This study identified
446 parous women belonging to the 1982
cohort. They accounted for 16.2% of the
original female cohort members (117
women who died between 1982 and 2001
were removed from the denominator).
Among those identified, 3 refused to par-
ticipate, and 23 could not be located, re-
sulting in a sample of 420 parous women
(94.2% of those identified) who had deliv-
ered at least one live-born child up to
March 31, 2001. Eight mother—offspring
pairs were excluded from the analysis
because five mothers and three offspring
were twins. Two pairs were excluded
because information on offspring birth
weight was missing, leaving 410 mother—
offspring pairs available for this study.

We searched the Live Birth Informa-
tion System-Brazil (Sistema de Infor-
magoes de Nascidos Vivos, SINASC) to
identify female cohort members who de-
livered their firstborn singleton child be-
tween 31 March 2001 and 31 December
2003. In all, 312 women belonging to the
cohort and their offspring were identified
for the present study. We excluded three
pairs because the mother was a twin,
leaving 309 mother—offspring pairs.

In 2004, a new Pelotas Birth Cohort
Study started (35). For the purpose of the
present analysis, a matching procedure
was performed linking the names of
women giving birth in 2004 to the names
of women pertaining to the 1982 cohort
study. In this manner, 75 women belong-
ing to the 1982 birth cohort and their off-
spring were identified.

Measurement of variables

Dependent variables were offspring
birth weight in grams (g), LBW (birth
weight < 2 500 g), preterm birth (gesta-
tional age < 37 weeks), and SGA (below
the 10th percentile of birth weight for
gestational age and sex of the Williams
curves).

TABLE 1. Year and source of data for parous women eligible for the study, Pelotas, Brazil, 2006

Year Study Selection/source n

2001 Adolescence pregnancy Parous adolescents identified up to March 2001 410
case-control study

2001-2003 SINASC? tracking SINASC records from April 2001 to December 2003 309

linked to cohort women

2004 Pelotas 2004 Birth Cohort Mother’s name and age linked to original birth cohort 75
Study study

Total 794

@ SINASC, Sistema de Informagdes de Nascidos Vivos (Live Birth Information System-Brazil).

Rev Panam Salud Publica/Pan Am | Public Health 26(2), 2009

113



Original research

In the 2001 follow-up, offspring birth
weight in grams and gestational age in
weeks were collected from the antenatal
registry card. In the antenatal registry
card, gestational age is assigned taking
into account the last normal menstrual
period (LMP) and is confirmed by ultra-
sound examination if performed before
20 weeks of gestation. If both LMP and
ultrasound dating were available and
the two agreed within 7 days, we used
the former to assign gestational age. If
the two differed by more than 7 days, we
used the ultrasound date. If the ante-
natal registry card was absent (25%),
birth weight and gestational age were
collected by mother’s recall.

In the SINASC data set, gestational age
is registered by the delivery attendant in
categories. In the perinatal study of the
2004 birth cohort, birth weight and gesta-
tional age were collected from the antena-
tal registry card. While in the hospital of
delivery, all newborns were further exam-
ined by a trained fieldworker to estimate
gestational age by the Dubowitz method,
which is based on physical and neurolog-
ical characteristics of the newborn (35). In
the absence of both LMP and ultrasound
information, clinical assessment of gesta-
tional age was used for the analysis (30%
in the current subsample). To standardize
the three sources of information, offspring
birth weight was analyzed as a contin-
uous variable (birth weight in g) and
LBW was analyzed as dichotomous (birth
weight < 2 500 g, yes or no). Since gesta-
tional age was a categorical instead of a
continuous variable in the SINASC, only
preterm status was used for the analysis
(gestational age < 37 weeks, yes or no).

Concerning the independent variable
maternal birth weight, newborns in 1982
were weighed with regularly calibrated
pediatric scales (Filizolla, Brazil) to the
nearest 10 g.

Information was gathered on potential
confounding or mediating factors ac-
cording to a hierarchical framework
(Figure 1). Adolescent status was de-
fined as maternal age < 20 years, skin
color was defined by interviewer obser-
vation and was dichotomized as white
or nonwhite, maternal education was
categorized into less than eight years or
at least eight years, and maternal ciga-
rette smoking was categorized as smoker
(one or more cigarettes per day in any
trimester of pregnancy) or nonsmoker.

Monthly family income in Real was
recorded at mother’s birth and at off-
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FIGURE 1. Hierarchical framework of analysis, Pelotas, Brazil, 2006
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spring’s birth. It was categorized as ter-
tile of family income for each period. The
lowest socioeconomic status was the in-
ferior tertile (defined as poor). The mid-
dle and higher tertiles were defined as
nonpoor. The variable “family income
change” was created according to the
trajectory of family income at the time
of the offspring’s birth relative to the
mother’s birth and was categorized as
always poor, never poor, poor/nonpoor,
or nonpoor/poor.

Anthropometric variables studied were
maternal height and prepregnancy weight
(24). Maternal height was measured in
2001 for mothers who delivered before
31 March and in 2004-2005 for mothers
who delivered between 31 March 2001
and 31 December 2004. Prepregnancy
weight in kilograms (kg) was obtained
from the antenatal registry card if avail-
able or by maternal recall at the interview.
Height was dichotomized as < 1.50 meters
(m) and > 1.50 m. Hypertensive disease
was defined as having a history of chronic
hypertension, preeclampsia, or eclampsia
during pregnancy.

Statistical analysis

The 2 test was used to explore the as-
sociations between categorical variables.
For continuous variables, simple linear
regression was used. Correlation be-
tween birth weight in both generations
was tested with Pearson’s coefficient.

Multivariable linear regression was
used for adjustment of continuous out-
comes. For categorical outcomes, Pois-
son regression was used to express re-
sults in terms of rate ratios rather than
odds ratios, which would overestimate
the prevalence ratios (PR) because of
the high prevalence of the outcomes in
the studied population. Potential con-
founders and mediating factors of the as-
sociation between maternal birth weight
and offspring birth weight were evalu-
ated according to a hierarchical ap-
proach (Figure 1). The choice of factors
to be included in the adjusted analysis
was based both on statistical associations
as well as on a conceptual framework
describing the hierarchical relationships
among all risk factors studied. One re-
gression equation was fitted in each hier-
archical level. The first level included
maternal skin color and offspring sex.
Variables with a P value < 0.2 were in-
cluded in the next level of the analysis.
The variables of the next levels were ad-
justed for others in the same or higher
levels of the hierarchical model. Change
of family income and educational level,
smoking and prenatal care, and marital
status and adolescent mother were in the
second level. Maternal anthropometric
characteristics (height and prepregnancy
weight) as well as hypertensive diseases
during pregnancy were considered po-
tential mediating factors and were in-
cluded in the third level of analysis. A
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TABLE 2. Description of sample in terms of demographic, socioeconomic, and behavioral cha-

racteristics, Pelotas, Brazil, 20062

Variable

Mothers at time of
delivery of offspring

Mothers at time
of their own birth

Mean (SD)° maternal age at delivery (years)
Adolescent mother (< 20 years) (yes versus no)
Maternal nonwhite skin color (yes versus no)
Mean (SD) maternal height (centimeters, cm)
Maternal height less than 150 cm (yes versus no)
Mean (SD) maternal prepregnancy weight (kilograms, kg)
Maternal prepregnancy weight < 50 kg (yes versus no)
Maternal low educational level < 8 years (yes versus no)
Monthly family income (tertile)

First

Second

Third (wealthiest)
Antenatal care (months)

0

1-3

4-6

27
Primiparous (yes versus no)
Smoking during pregnancy (yes versus no)
Hypertensive disorder during pregnancy (yes versus no)
Single mother (yes versus no)
Mean (SD) offspring birth weight (grams)
Offspring low birth weight (yes versus no)
Offspring preterm status (yes versus no)
Offspring small for gestational age status (yes versus no)
Offspring sex

Male

Female

202 (31.0%)
630 (79.5%)

155 (26.8%)
439 (56.1%)

25.3 (6.35) 18.4 (1.90)
152 (19.1%) 577 (72.7%)
166 (21.0%) 188 (24.1%)
155.5 (5.80) 1595(612)
100 (12.7%) 37 (5.0%)
55.0 (9.13) 56.3 (9.86)
( (
( (

354 (44.6%)
271 (34.1%)
169 (21.3%)

259 (34.0%)
243 (32.0%)
258 (34.0%)

48 (6.0%) 7 (1.0%)
116 (14.6% 39 (5.0%)
279 (35.3% 144 (18.5%)

)

)
349 (44.1%) 585 (75.5%)

)

)

260 (32.8% 794 (100%)
344 (43.3% 159 (22.7%)
47 (6.0%) 107 (13.0%)
63 (8.0%) 302 (38.0%)

3 133 (476) 3 090 (553)
62 (7.8%) 83 (10.5%)
124 (15.6%)
96 (13.0%)
413 (52.0%)
794 (100%) 381 (48.0%)

@ Data are numbers and percentages unless otherwise stated.
b 8D, standard deviation.

FIGURE 2. Adjusted offspring mean birth weight and 95% confidence interval by maternal birth
weight categories (P value for trend < 0.001), Pelotas, Brazil, 2006
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variable was considered a mediating fac-
tor if the strength of the association be-
tween the exposure and the outcome
lessened when adjusted for the pre-
sumed mediator (23). All analyses were
performed with STATA® 9.2 (Stata Cor-
poration, College Station, Texas).

Quality control

In 2001 and 2004, quality control in-
cluded training for fieldworkers and the
repetition of around 5% of the interviews
by a fieldwork supervisor. In addition,
data were coded daily by interviewers
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and reviewed by the supervisor. All in-
terviewers had completed at least a sec-
ondary school education. Interviewer
training included general orientation,
reading of the questionnaire and field-
work manual, detailed discussion of each
question, and questionnaire administra-
tion among the trainees and later with
mothers from outside the cohort. Spe-
cific anthropometry techniques were prac-
ticed until all interviewers were perform-
ing measurements correctly. About twice
the number of interviewers necessary
for each visit was included in the train-
ing program. Interviewer selection was
based on performance evaluation during
training. Double data entry allowed for
correction of possible entry errors.

Ethical issues

Verbal informed consent was obtained
in all phases of the 1982 Birth Cohort
Study. In 2001, parous women gave their
verbal consent before the interview. For
the perinatal study of the 2004 cohort,
written consent was obtained.

RESULTS

Characteristics for both generations at
birth are presented in Table 2. Compared
with grandmothers, mothers were on av-
erage 4 centimeters (cm) taller, were 1 kg
heavier, and gained 1 kg more weight
during pregnancy. Smoking during preg-
nancy decreased in the mother’s genera-
tion. The overall prevalence of maternal
LBW was 7.8%, whereas in their off-
spring it was 10.5%. The prevalences of
preterm birth and SGA status in the off-
spring were 15.6% and 13%, respectively.

Crude and adjusted positive linear
associations between categories of ma-
ternal birth weight and offspring birth
weight were found (Figure 2). For exam-
ple, mothers who weighed between 2 500
and 2999 g at birth delivered newborns
who weighed on average 3053 g (95%
confidence interval (CI) 2737-3369 g),
whereas those who weighed more than
3999 g at birth delivered heavier new-
borns (3 274 g on average, 95% CI 2 857-
3691). The Pearson correlation coeffi-
cient between maternal and infant birth
weight was 0.18 (P < 0.001). The effect of
maternal birth weight on other outcomes
studied (LBW, preterm birth, and SGA)
was similar to its effect on mean birth
weight. Thus, there was a significant in-
creasing trend in the prevalence of off-
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spring’s LBW as maternal birth weight
decreased. The same pattern was ob-
served for offspring’s preterm birth and
SGA prevalence (Table 3).

Linear regression showed an associ-
ation between maternal and offspring
birth weights. In crude analysis, an in-
crease of 100 g in the mothers’ birth
weight predicted an increase of 21 g in
their infants’ birth weight (95% CI 13.0—-
29.0 g, P < 0.001). This association re-
mained after adjustment for confounders.

Table 4 shows the crude and adjusted
PRs for delivering a LBW, preterm, or
SGA offspring according to maternal
LBW. In crude analyses, LBW mothers
were more than twice as likely as non-
LBW mothers to have LBW offspring.
LBW mothers were almost twice as
likely as non-LBW mothers to give birth
to a preterm or a SGA offspring.

The association between maternal and
offspring LBW, preterm, and SGA status
remained after adjustment for possi-
ble confounding factors (PR 2.28 (95%
CI 1.34-3.89), P = 0.002), (PR 1.78 (95%
CI 1.12-2.81), P = 0.01), and (PR 1.93
(95% C11.14-3.26), P = 0.01), respectively
(Table 4). Because the variables infant
sex, family income change, prenatal care,
and maternal education were significant
at the 0.2 level when evaluating maternal
LBW and infant LBW, they were re-
tained in the model. Yet, in the model of
maternal LBW and offspring preterm
birth, the variables family income change,
prenatal care, maternal education, and
SGA status were maintained. On the
other hand, infant sex, maternal skin
color, smoking, and adolescent status
were retained in the model of maternal
LBW and offspring SGA status.

Vélez et al. ® Maternal low birth weight and adverse perinatal outcomes, Brazil

TABLE 3. Offspring outcome by maternal birth weight, Pelotas, Brazil, 2006

Offspring outcome

Maternal birth weight LBw Preterm SGA®
(grams) n¢ Percent n¢ Percent n¢ Percent

<2500 62 24.2 62 25.8 56 23.2

2 500-2 999 238 12.6 238 17.2 221 14.5
3 000-3 499 305 8.9 305 15.1 283 12.4
3 500-3 999 166 6.0 166 11.5 154 9.7
>3999 23 44 23 8.7 23 44
Total 794 10.5 794 15.6 737 12.9
P value for trend < 0.001 0.01 0.01

aLBW, low birth weight.
b SGA, small for gestational age status.
¢ Mother-offspring pairs with available data.

Potential mediating factors were eval-
uated, keeping in the models the vari-
ables that were retained when studying
confounding and then adding to the
models the maternal anthropometric
characteristics and hypertensive diseases
during pregnancy. The association be-
tween maternal LBW and offspring LBW
and preterm birth remained significant
(Table 4). Maternal height remained in
the model between maternal LBW and
infant LBW. No potential mediating fac-
tor remained in the model for preterm
birth. In contrast, the risk of LBW moth-
ers giving birth to SGA offspring became
not significant when retaining maternal
prepregnancy weight in the model (PR
1.40 (95% CI 0.76-2.58), P = 0.3).

DISCUSSION

This study showed that maternal birth
weight was associated with offspring
birth weight. Additionally, it demon-
strated that maternal LBW was indepen-

dently associated with offspring LBW,
preterm birth, and SGA status. Our data
suggest that the association between ma-
ternal LBW and infant SGA is at least
partially mediated through the effects of
maternal prepregnancy weight.

Two previous studies assessed the in-
tergenerational transmission of fetal
growth in developing countries (18, 36).
However, our study is the first from a
population-based prospective birth co-
hort study. Also, as the birth weights of
the mothers were recorded by the re-
search team in 1982, the possibility of re-
call bias was eliminated.

The findings of our study are consis-
tent with others that assessed the inter-
generational associations of birth weight.
In general, available data have shown
that, for each 100 g of additional mater-
nal birth weight, offspring birth weight
increased by 10-30 g (12, 15, 18, 36-41).
Previous studies had found that LBW
mothers were more likely to give birth
to LBW babies (8-19), with odds ratios

TABLE 4. Crude and adjusted prevalence ratios for offspring low birth weight (LBW), preterm birth, and small for gestational age at birth (SGA) by
maternal LBW status at birth, Pelotas, Brazil, 2006

Offspring status

LBW Preterm birth SGA
Maternal status PRc? PRaP PRm¢® PRc PRa PRm PRc PRa PRm
LBW
No Reference Reference Reference Reference Reference Reference Reference Reference Reference
Yes 2.60 2.28 2.15 1.75 1.78 1.78 1.90 1.93 1.40
(95% Cl) (1.59-4.28)  (1.34-3.89)  (1.22-3.77)  (1.11-2.76)  (1.12-2.81)  (1.12-2.81)  (1.14-3.20)  (1.14-3.26)  (0.76-2.58)
P value < 0.001 0.002 0.01 0.02 0.01¢ 0.01¢ 0.02 0.01 0.3
Number 794 764 716 794 708 708 737 657 548

@ PR, crude prevalence ratio.
b PRa adjusted prevalence ratio.

¢ PRm, mediated prevalence ratio, according to hierarchical model (Figure 1); variables were adjusted for others in the same or higher levels of the hierarchical model.

4 Cl = confidence interval.

¢ In model of preterm birth, SGA status was considered a possible confounding factor. SGA babies may be delivered preterm as a medical indication because of a higher risk of intrauterine death.
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(OR) ranging from 1.39 to 3.46, which is
consistent with our study (PR 2.50, 95%
CI 1.53-4.06). We also found that mater-
nal LBW was associated with a 1.87-fold
increased risk of preterm birth (95% CI
1.20-2.89), which is consistent with most
(13, 16, 20, 42), although not all (14, 39),
previous reports on this topic. Also, we
found that LBW mothers had an in-
creased risk of delivering an SGA baby
(PR 1.74, 95% CI 1.02-2.96), as other au-
thors have reported (10, 21).

When exploring mediation between
variables, prepregnancy weight was a
mediating factor for the association be-
tween maternal LBW and offspring SGA.
Part of the effect of maternal LBW on off-
spring SGA could be because LBW moth-
ers are thinner than non-LBW mothers
before pregnancy. In fact, mean prepreg-
nancy weight among LBW mothers was
52.77 kg (standard deviation (SD) 8.41
kg), and among non-LBW mothers it was
56.59 kg (SD 9.94 kg) (P = 0.01).

Our study has some methodologic
limitations. First, the fact that mothers
were not necessarily the first child could
be a source of bias increasing the chance
of detecting an association between ma-
ternal and child LBW. It is known that
first-born children are usually lighter
than second-born children, with small
subsequent increases in birth weight
(43). However, we did not find an asso-
ciation between maternal birth order and
offspring birth weight (data not shown).
Second, our data were limited to female
cohort members up to 22 years old. In
developing countries, pregnancy during
adolescence is strongly linked to lower
socioeconomic levels and adverse preg-
nancy outcomes are higher in this group,
which may have overestimated the real
prevalences (24, 34). Third, Brazilian
studies investigating reliability of infor-
mation from SINASC, as compared with
data collected through research, detected
kappa values around 0.94 for LBW and
from 0.09 to 0.83 for preterm birth (44,
45). However, we compared information
from SINASC for 4 201 children born in
Pelotas with information assessed by our
research team in the 2004 birth cohort
and found the LBW kappa = 0.98 and the
preterm birth kappa = 0.54. The rate of
preterm birth was underestimated by
SINASC (9.8% compared with 14.5% in
our examination). Such misclassification
is unlikely to be associated with mater-
nal characteristics and is likely to have

diluted the magnitude of the true associ-
ation. As previously reported in Brazil
(46) and in the United States of America
(47), this finding is mainly due to mis-
classification of late preterm (gestational
age 34-36 weeks) as term newborns.
Last, we had no information on gesta-
tional age for the mother’s birth. There-
fore, it was not possible to assess whether
maternal LBW was a consequence of
preterm birth or impaired growth. This
information could be useful to evaluate
whether LBW is by itself a risk for ad-
verse pregnhancy outcomes or if there is
an effect modification according to the
underlying process.

Several plausible mechanisms have
been proposed to explain the association
between maternal LBW and adverse
perinatal outcomes. First, among the ex-
trinsic environmental exposures that per-
sist across generations, it is recognized
that parents pass socioeconomic charac-
teristics on to their children (48). Com-
pounding this scenario vis-a-vis the re-
sults from our current findings, poor
women are likely to give birth to LBW
babies. These babies will probably have a
low socioeconomic status in adulthood,
thus perpetuating adverse perinatal out-
comes in the next generation. In our
study, 43% of those women who were
born in poverty were in the same situa-
tion at the time of their first pregnancy,
accounting for higher prevalences of ad-
verse perinatal outcomes (i.e., the preva-
lence of offspring LBW was 17% in the
“always poor” group compared with 6%
in the nonpoor/poor group, 11% in the
poor/nonpoor group, and 8% in those
who were never poor (P = 0.02)).

Second, with regard to the adverse in
utero exposures that stunt the mother’s
growth and possibly alter her metabo-
lism, it has been proposed that reduced
uterine size might contribute to fetal
growth restriction and preterm birth
(10). Although not measured in our
study, it has been reported that uterine
size is correlated to birth weight (4). On
the other hand, others have proposed
that abnormal phosphorylation of the in-
sulin receptor, important in fetal growth,
may contribute to altered reproductive
function in LBW women (49).

Third, genetic attributes could mani-
fest themselves similarly in mother and
infant. With recent advances in human
genetics, assessment of its contributions
to human diseases has progressed signif-

Rev Panam Salud Publica/Pan Am | Public Health 26(2), 2009

Original research

icantly, but the number of studies in
preterm birth and intrauterine growth
restriction is limited (50, 51). It is possi-
ble that increased availability of genomic
studies may shed more light on possible
etiologic mechanisms.

Although the evidence on intergenera-
tional association of LBW and adverse
perinatal outcomes is exhaustive, it is
time to address the mediating mecha-
nisms acting in this pathway. Further
research should focus on illuminating
the mediating factors to establish public
health interventions aimed at breaking
this cycle.

In conclusion, this study adds to the
evidence that birth weight has an inter-
generational component that acts inde-
pendently of maternal socioeconomic
and gestational factors. Knowledge of a
woman'’s status at her birth would be
useful to predict the outcome of her
pregnancies. Moreover, the intermediate
pathway of determination by maternal
mediating factors opens a promising
window of opportunity for preventive
actions to reduce LBW and SGA rates,
especially in developing countries such
as Brazil, where SGA (a marker of in-
trauterine growth restriction) is the main
determinant of LBW (52). From a public
health perspective, the results of our
study indicate that, in populations with
similar socioeconomic, behavioral, and
biological characteristics, preventive stra-
tegies should focus on promoting an ad-
equate prepregnancy weight in women
who were born LBW to stop the inter-
generational transmission of adverse peri-
natal effects.
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RESUMEN

El bajo peso al nacer de las
madres y los desenlaces

perinatales adversos: Estudio
de la Cohorte de Nacimientos

de 1982 en Pelotas, Brasil

Palabras clave

Objetivos. Explorar la asociacién entre el bajo peso al nacer (BPN) de las madres y
los desenlaces perinatales adversos y discriminar entre los factores de confusién y de
mediacion de estas asociaciones en un estudio poblacional de una cohorte de naci-
mientos en el sur de Brasil.

Meétodos. Se analizaron los datos de 794 mujeres participantes en el Estudio de la
Cohorte de Nacimientos de 1982 en Pelotas con partos tinicos exitosos hasta diciem-
bre de 2004. El peso al nacer de las mujeres se registré en 1982. Las asociaciones entre
las caracteristicas de las madres y sus hijos se estimaron mediante la regresion de
Poisson. Como factores de confusion se probaron caracteristicas socioeconémicas, de-
mogréficas y psicosociales. Como factores de mediacion se consideraron las caracte-
risticas antropométricas de la madre y la hipertensiéon durante el embarazo.
Resultados. El incremento en 100 g en el peso al nacer de las madres predijo un au-
mento de 21 g en el peso al nacer de sus hijos (intervalo de confianza de 95% [IC95%]:
13,0 a 29,0; P < 0,001). El1 BPN de las madres se asoci6 con el BPN de sus hijos (preva-
lencia [PR] = 2,28; IC95%: 1,34 a 3,89; P = 0,002), el nacimiento prematuro (PR =1,78;
1C95%: 1,12 a 2,81); P = 0,01) y la baja talla para la edad gestacional (BTEG) (PR =1,93;
1C95%: 1,14 a 3,26; P = 0,01). EI peso materno durante el embarazo resulté un factor
de mediacién en una cadena causal que relacioné el BPN de las madres y la BTEG de
los hijos.

Conclusiones. Los hijos de madres jévenes nacidas con BPN tienen mayor probabi-
lidad de presentar BPN, prematuridad y BTEG. Las estrategias de salud publica diri-
gidas a reducir la frecuencia del BPN son necesarias para reducir los desenlaces peri-
natales adversos en las siguientes generaciones. El papel como factor de mediacion
del peso durante el embarazo en las mujeres con BPN abre un camino promisorio
para reducir la prevalencia de la BTEG en poblaciones similares.

Peso al nacer; estudios de cohortes; recién nacido de bajo peso; prematuro; recién
nacido pequefio para la edad gestacional; Brasil.
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