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Abstract

Birth weight has short and long-term effects on
health. Some studies have used retrospective
data on birth weight, reported by the subject
or by the parents. This paper compares data on
birth weight measured by the research team in
1993 with birth weight reported by the mother
in 2004-2005, using data from the 1993 Pelotas
Birth Cohort Study, Rio Grande do Sul State, Bra-
zil. We also evaluate the role of misclassification
when exploring the effect of birth weight on a
given outcome. Mean difference between the two
variables was 20g (SD = 288.3). Agreement for de-
tecting low birth weight was 95.2% in the sample
as a whole (kappa = 0.73), but was lower among
low-schooling mothers. Mothers of children
weighing less than 3,500g at birth tended to over-
estimate the child’s birth weight. Inversely, moth-
ers of heavier children tended to underestimate
the values. One out of four mothers reported a
difference of at least 200g in birth weight as com-
pared to that measured in 1993. Use of reported
birth weight diluted the magnitude of the asso-
ciation with body mass index at 11 years in com-
parison with measured birth weight. Reported
birth weight should be used with great caution,
ifatall.
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Introduction

The short and long-term effects of birth weight
on health are well established. In the short term,
low birth weight children are more likely to die in
the first years of life and are also at increased risk
of morbidity 1.2. In the long term, an inverse asso-
ciation between birth weight and various chronic
diseases has been described 3.4.5.6, Therefore, uti-
lization of birth weight as an exposure variable is
frequent in the literature.

Birth weight is now routinely recorded at hos-

pitals in most places, particularly in high-income
countries. However, it was noted some years ago
that several places still failed to record this in-
formation on a routine basis. Therefore, several
studies have used retrospectively reported data
on birth weight 789,

In a previous publication, we showed that

maternal information on birth weight 12 months
after delivery was valid and reliable 10 in the sam-
ple as a whole, although mothers with low edu-
cation provided less precise data on their child’s
birth weight. We hypothesized that the longer the
recall period, the higher the likelihood of recall
bias. In the present paper, we compare the infor-
mation on birth weight measured by the research
team in 1993 with that reported by the mothers
in 2004-2005. We also evaluate the association
between these two variables (measured and re-
ported birth weight) and body mass index at 11
years.
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Methods

In 1993, mothers of all hospital-born children
(> 99% of all deliveries) in the city of Pelotas
(N = 5,265) were invited to join a birth cohort
study. Pelotas is located in the State of Rio Grande
do Sul, in the southern region of Brazil. Data col-
lection began on January 1 and ended December
31. Trained interviewers weighed the newborns
using pediatric scales accurate to 10g. Interviews
were conducted after delivery and included fam-
ily, maternal, and pregnancy-related variables.
Further details from the perinatal survey of the
1993 Pelotas Birth Cohort Study are available
elsewhere 11.

In 2004-2005, we conducted a search of all
cohort members for a follow-up visit. All schools
and households in the city were visited to help lo-
cate children born in 1993. Data for the subjects
identified (> 80% of the original cohort members)
using these two strategies were linked to the study
database. For the remaining subjects, other strat-
egies were used, including visits to addresses pro-
vided in 1993 and other visits to sub-samples of
the cohort. Further details of the strategies used
to ensure high follow-up rates in the 1993 Pelotas
Birth Cohort Study are described elsewhere 12.
Deaths between 1993 and 2005 were monitored.

During the 2004-2005 visit mothers were
asked to provide their child’s birth weight (open
question). This information was collected only
from the third month of the fieldwork onwards.
Independent variables used in this paper were:
child’s gender, family income, maternal educa-
tion, maternal age, maternal cohabitation, date
of last menstrual period prior to the index ges-
tation, and parity. The outcome variable, birth
weight (measured in 1993 and reported in 2004-
2005) was expressed both as a categorical (low
birth weight: < 2,500g — yes/no) and continuous
variable.

Data analyses included calculations of sensi-
tivity, specificity, predictive values, and kappa sta-
tistics for comparing birth weight categories us-
ing the two approaches (measured and recalled).
In terms of the continuous variable, the Bland &
Altman 13 statistic was used to test agreement.
This approach is more appropriate than simple
correlation coefficients, because the former pro-
vides information on the magnitude and variabil-
ity of the differences. T test, one-way ANOVA, and
the Kruskal-Wallis test were used for continuous
variables. Linear regression using body mass in-
dex (BMI) at 11 years as the outcome variable was
also applied, using birth weight (measured and
reported) as the independent variable. All analy-
ses were performed using Stata 8.0 (Stata Corp.,
College Station, USA).

Cad. Saude Publica, Rio de Janeiro, 23(10):2421-2427, out, 2007

The Research Ethics Committee of the School
of Medicine, Federal University in Pelotas, ap-
proved all phases of the study, and informed con-
sent was obtained at each visit.

Results

Of the 5,249 cohort members, 141 are known to
have died between 1993 and 2004-2005. The 3,426
subjects for whom information on birth weight
was retrospectively collected at 11 years were
similar to those for whom this information was
not collected (n = 1,026) in terms of birth weight.
Mean birth weight was 3,175g (SD = 523) among
subjects included in our sample and 3,178g
(SD = 519) among subjects not included in the
sample. Subjects included in this analysis were
also similar to those not included in terms of
gender and socioeconomic status. Therefore, the
decision to evaluate the validity of retrospective
data on birth weight only after initiating the field-
work is not likely to have biased our findings.

Hereinafter, analyses are presented only for
the 3,426 subjects for whom retrospective infor-
mation on birth weight was collected in 2004-
2005. Table 1 presents the proportion of low
birth weight according to 1993 measurements
and 2004-2005 maternal recall. The agreement
was 95.2% (kappa = 0.73). The sensitivity and
specificity of birth weight recall were 82.1% and
96.5%, respectively. Positive and negative predic-
tive values were 70.2% and 98.2%, respectively.
Prevalence of low birth weight was 9% according
to 1993 measurements and 10.6% according to
maternal recall in 2004-2005.

Table 2 stratifies the analyses by maternal
schooling. Sensitivity was 75.2% in the group of
mothers with low schooling, 85.1% for intermedi-
ate schooling, and 87% for high schooling. Speci-
ficity was 94.9, 96.6, and 98.1%, respectively.

Mean birth weight according to 1993 mea-
surements was 3,177g (SD = 524), while mean
birth weight based on maternal recall 11 years
later was 3,197g (SD = 574). Figure 1 presents
the Bland & Altman 13 plot comparing these two
variables. The mean difference was -20.0g (SD =
288.3). For 851 subjects, birth weight measured in
1993 was higher than reported in 2004-2005; for
1,277 individuals the values were identical; and
for 2,324 subjects the value reported in 2004-2005
was higher.

Table 3 shows the mean difference between
birth weight measured in 1993 and reported by
the mother in 2004-2005. No differences were
observed in the quality of the maternal report ac-
cording to child’s gender, family income, mater-
nal age at delivery, or parity. Mothers of children



Table 1

VALIDITY OF RETROSPECTIVE BIRTH WEIGHT DATA

Distribution of birth weight according to 1993 measurements and 2004-2005 maternal recall. Pelotas Birth Cohort

Study, Rio Grande do Sul State, Brazil.

Birth weight recall Birth weight measurement Total
< 2,500g >2,500g

< 2,500g 247 105 352

>2,500g 54 2,927 2,981

Total 301 3,032 3,333

Sensitivity: 82.1%,; specificity: 96.5%; positive predictive value: 70.2%; negative predictive value: 98.2%; kappa: 0.73.

Table 2

Distribution of birth weight according to 1993 measurements and 2004-2005 maternal recall stratified by maternal schooling in

1993. Pelotas Birth Cohort Study, Rio Grande do Sul State, Brazil.

Birth weight measurement Total
< 2,500g >2,500g
Low maternal schooling (0-4 years)
Birth weight recall
< 2,500g 79 42 121
>2,500 g 26 785 811
Total 105 827 932
Intermediate maternal schooling (5-8 years)
Birth weight recall
< 2,500g 120 48 168
>2,500g 21 1,357 1,378
Total 141 1,405 1,546
High maternal schooling (9 years or more)
Birth weight recall
< 2,500g 47 15 62
>2,500g 7 783 790
Total 54 798 852

weighing less than 3,500g at birth tended to over-
estimate the child’s birth weight 11 years later.
Inversely, mothers of heavier children tended to
underestimate these values.

One out of four mothers (24.9%) reported
a difference in birth weight of at least 200g as
compared to that measured in 1993. The propor-
tion was 32.5% among mothers with 0-4 years of
schooling, 24% for 5-8 years of schooling, 18%
for 9 or more years of schooling (p < 0.001). The
proportion of disparity of at least 200g was 31.5%
for mothers who could not inform the date of
their last menstrual period in 1993 and 24.1% for
those who were able to provide this information
(p = 0.003).

Table 4 shows the association between birth
weight (measured and reported) and BMI at 11
years. In both the sample as a whole and each
target sub-group, the use of reported birth weight
diluted the magnitude of the association with
BMI.

Discussion

More than 20 years ago our group discussed the
validity of maternal report of birth weight 12
months after delivery 10. The article concluded
that reported data were valid for the sample
as a whole, but differed according to maternal
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Figure 1

Bland & Altman plot comparing birth weight measured in 1993 and reported by mothers in 2004-2005.
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schooling. Now, using data from another birth
cohort study in the same city, we have addressed
the validity of the same information provided 11
years after delivery. This issue is particularly rel-
evant given the long-term effects of birth weight
on health. Life cycle studies preferentially use
prospective data on birth weight, but retrospec-
tive data may be easier to obtain and allow more
rapid analysis. Our data show that, although dif-
ferences were not extreme for the sample as a
whole, the use of reported birth weight may re-
sult in bias.

The first source of bias relates to differen-
tial misclassification according to key variables.
Mothers with low schooling were less likely to
provide valid data on their child’s birth weight.
Those with unknown gestational age in 1993
were more likely to provide imprecise data on
their children’s birth weight. In addition, regres-
sion to the mean was detected; i.e. mothers of
small children tended to overestimate the child’s
birth weight, while mothers of heavier children
tended to underestimate the child’s birth weight.
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Mothers living without a partner in 1993 provid-
ed less precise data on the child’s birth weight 11
years after delivery.

The second source of bias concerns utiliza-
tion of birth weight as an exposure variable. We
used BMI at 11 years as an example of outcome
variable, and our data show that measured birth
weight provides a stronger association with the
outcome than reported birth weight. Therefore,
studies using retrospective reported data on
birth weight as an exposure variable are likely to
be affected by type 2 error.

Whether our findings apply to different pop-
ulations is debatable. In high-income countries,
most mothers have high levels of education, and
therefore retrospective birth weight information
may be more precise. For example, in the United
Kingdom, a study including children 6 to 15 years
of age 14 showed that 75% of mothers recalled
birth weight within 50g of that recorded in the
hospital records; and no significant associations
were found between difference in birth weight
and parents’ social class or child’s age. Howev-



Table 3
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Difference between birth weight measured in 1993 and reported by mothers in 2004-2005 according to independent variables.

Pelotas Birth Cohort Study, Rio Grande do Sul State, Brazil.

Variable Difference in grams p*
Mean (SD)
Gender 0.77
Male -21.5(294.1)
Female -18.5 (282.6)
Family income in 1993 (times the minimum wage) 0.34
<1.0 0.12 (340.3)
1.1-3.0 -20.6 (293.6)
3.1-6.0 -30.6 (270.1)
6.1-10.0 -19.1 (236.7)
>10.0 -32.7 (216.1)
Maternal age in 1993 (years) 0.24
<20 -28.4 (307.0)
20-34 -14.7 (274.1)
>35 -38.8 (339.7)
Birth weight in 1993 (grams) < 0.001 **
< 1,500 -203.5 (696.2)
1,500-2,499 -50.6 (319.9)
2,500-3,499 -38.4 (286.9)
3,500-4,499 35.8 (260.9)
> 4,500 63.9 (365.4)
Parity 0.86
0 -23.1 (244.0)
1 -11.0 (287.4)
2 -25.5(308.1)
3 -20.2 (298.6)
>4 -23.4 (373.9)
Maternal cohabitation in 1993 0.04
Married/Living with partner -16.2 (277.8)
Living without partner -47.3 (353.9)

* T-test for variables with two categories and one-way ANOVA for variables with three or more categories;

** Due to significant heterogeneity of variance, this p value was calculated using non-parametric statistics (Kruskal-Wallis test).

Table 4

Linear regression coefficients using body mass index at 11 years as the outcome variable and birth weight (measured and reported)

as the exposure variable. Pelotas Birth Cohort Study, Rio Grande do Sul State, Brazil.

Family income

(times the minimum wage)

Measured birth weight
Coefficients (95%Cl)

Reported birth weight
Coefficients (95%Cl)

<1.0
1.1-3.0
3.1-6.0
6.1-10.0
>10.0

Total sample

1.11(0.69; 1.52)
1.18 (0.88; 1.47)
0.96 (0.52; 1.40)
0.65 (-0.11; 1.42)
1.00 (0.23; 1.76)
1.13(0.94; 1.33)

0.92(0.48; 1.36)
0.87 (0.57; 1.18)
0.97 (0.50; 1.45)
0.03 (-0.83; 0.90)
0.70 (-0.10; 1.71)
0.91(0.70;1.12)
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er, in Northern Ireland 15, social class and birth
weight were associated with quality of parental
recall 12-15 years after delivery.

One possible limitation to the current study
is that information on birth weight was not col-
lected retrospectively for all cohort members.
In fact, 3,426 subjects were included, while the
total cohort comprises 5,249 subjects. However,
a comparison of birth weight between included
and excluded members indicated no differences,
thus minimizing the likelihood of selection bias.
Another methodological consideration is that
the predictive values presented here depend on
the prevalence of birth weight in each popula-
tion. In settings where birth weight is more fre-
quent, these values will be higher if sensitivity
and specificity are the same. This also applies to

Resumo

O peso ao nascer exerce efeitos em curto e longo prazo
sobre a satide. Alguns estudos usam dados retrospec-
tivos sobre o peso ao nascer, relatado pelo individuo
ou pelos pais. Neste artigo nés comparamos o peso ao
nascer medido em 1993 pela equipe de pesquisa com o
relatado pela mde em 2004-2005, usando-se dados da
Coorte de Nascimentos de 1993 em Pelotas, Rio Gran-
de do Sul, Brasil. Também avaliamos o papel do erro
de classificacdo quando se explora a associagdo entre
peso ao nascer e um determinado desfecho. A diferenga
média entre as duas varidveis foi de 20g (DP = 288,3).
O percentual de concordancia para a detecgéo de bai-
xo peso ao nascer foi de 95,2% na amostra total (kappa
= 0,73), mas foi menor entre as mdes com baixa escola-
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interpretation of the kappa results. Finally, some
studies have opted to ask mothers categorically
on birth weight (low, normal, high) when they
cannot provide continuous data 16. This could be
a possible alternative for minimizing the num-
ber of missing values in studies using retrospec-
tive data.

In summary, our findings indicate that, in this
population, utilization of retrospective data on
birth weight may lead to misclassification, as-
sociated with maternal schooling, maternal co-
habitation, and birth weight. Therefore, reported
birth weight should be used with great caution,
if at all. Studies on the early origins of adolescent
and adult diseases 3,456 using retrospective birth
weight as an exposure may have their effect mea-
sures diluted due to misclassification.

ridade. As mdes de criangas que nasceram com menos
de 3.500g tenderam a superestimar o peso ao nascer de
seus filhos, enquanto as mdes de criangas que nasce-
ram com mais de 3.5008 tenderam a subestimar o peso
ao nascer de seus filhos. Uma em cada quatro mdes re-
latou um peso ao nascer mais de 200g diferente do que
foi medido em 1993. O uso do peso ao nascer relatado
diluiu a associagdo com indice de massa corporal aos
11 anos de idade quando comparado ao peso ao nas-
cer mensurado. O peso ao nascer relatado deve ser usa-
do (se for usado) com muita cautela nessa populagao.

Peso ao Nascer; Estudos Prospectivos; Estudos de Co-
ortes
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