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Pre-gestational anthropometric status and birth weight: NISAMI 
cohort

Abstract

The aim of this study was to analyze the relationship between the pre-gestational Body Mass Index (BMIpg) and the 
newborn's weight in the municipality of Santo Antônio de Jesus, BA. This was a prospective cohort study, with 185 pregnant 
women and their respective newborns, attended at the Basic Health Units, from April 2012 to November 2013. The pre-
gestational BMI was performed with data of their referred weight and height measured on the day of application of the 
questionnaire. The Kolmogorov – Smirnov test was performed to analyze the normality of the data. The association between 
pre-pregnancy nutritional status and perinatal outcomes was estimated through the Relative Risk and 95% confidence 
interval. Of the 185 women, 44.9% started the pregnancy with some weight deviation. Underweight (RR = 2.2; 95% CI = 
0.5-9.5) and overweight (RR = 1, 1; 95% CI = 0.5-2.6) women showed a positive association with insufficient birth weight 
(<3000g), while obese women presented a negative association (RR = 0.8; 95% CI = 0.3-2.7). Only underweight women 
were at risk for low birth weight (RR = 3.1; 95% CI = 0.3-30.7). These data reveal that the pre-gestational anthropometric 
status influences the development of pregnancy and the nutritional inadequacies configured in periods prior to conception 
are considered determining factors for the child's weight. Pre-pregnancy weight deviations were positively associated with 
inadequate birth weight, which suggests the need for preconception nutritional care. Health care for women of childbearing 
age may assist in better pregnancy outcomes.
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INTRODUCTION

Anthropometric measurements are 
recommended for nutritional monitoring of 
pregnant women, due to their importance in 
preventing perinatal morbidity and mortality, 
prognosis of fetal development, and health 
promotion for women1, in addition to 
practicality and low cost2. According to the 

Ministry of Health3, the ideal context is that 
the Body Mass Index (BMI) considered in the 
initial diagnosis of the pregnant woman should 
be the pre-gestational BMI that indicates her 
previous nutritional status.

The pre-gestational nutritional status can 
influence both weight gain during pregnancy 
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and postpartum weight loss4. Insufficient 
gestational weight gain is related to the 
occurrence of low birthweight newborns4-6 

and inadequate birth weight. Parallel to this, 
excessive weight gain in the gestational period 
is also associated with low birth weight (LBW), 
insomuch as this association may be related 
to the increase in pregnancy complications, 
which impact on the child's weight and are 
considered as one of the main risk factors for 
unfavorable gestational outcomes7.

In Brazil, the prevalence of LBW is 9.2%, 
which may vary according to each region. 
However, the most serious situation is presented 
in the Northern (12.2%) and Northeastern 
(12%) states, caused by inadequate maternal 
nutrition and the difficulty in accessing health 
services. Regional estimates show a higher 
incidence of LBW in rural areas (11.2%) when 
compared to urban areas (8.6%)8.

LBW is associated with inadequate fetal 

nutrition, which affects growth and increases 
the risk of neonatal morbidity or death9. It is 
considered an excellent indicator of maternal 
and child health and allows establishing 
the population's epidemiological profile10. 
According to a national study on neonatal 
mortality11, deaths are concentrated in the 
Northeast (38.3%) and in low birthweight 
newborns (82%).

Therefore, given the relevance of this event 
for public health, particularly for the maternal 
and pediatric group, it is necessary to know 
the magnitude of the multiple risk factors that 
determine the prevalence of LBW in order to 
contribute to the prevention of diseases in 
this life cycle and promote adequate growth 
and development of the fetus. Thus, this study 
aimed to analyze the relationship between the 
pre-gestational body mass index (BMIpg) and 
the newborn's weight in the municipality of 
Santo Antônio de Jesus, BA.

METHODOLOGY

This was a prospective cohort study 
involving 185 pregnant women, conducted 
by the Maternal and Child Health Research 
Center (NISAMI) at the Federal University of 
Recôncavo da Bahia (UFRB). It is part of a 
larger project entitled "Maternal risk factors 
for LBW, prematurity, and delayed intrauterine 
growth, in Recôncavo da Bahia".

This study included clinically healthy 
women, residents of and residing in the urban 
area, who were eighteen years of age or older, 
with a gestational age equal to or less than 
15 weeks, enrolled in prenatal services of the 
Unified Health System (SUS), and who agreed 
to participate in the study. Twin pregnancy, 
anembryonic pregnancy, previous metabolic 
complications, HIV positive, abortions, and 

those without ultrasound confirmation of 
gestational age were excluded.

Data collection was carried out from April 
2012 to November 2013 at Family Health 
Units in the municipality of Santo Antônio de 
Jesus. The pregnant woman was approached in 
the prenatal service center and at this moment 
the objectives of the study were presented, 
and those who agreed to participate signed the 
Informed Consent Form (ICF).

All those who agreed to participate 
had their data collected through a closed 
questionnaire containing questions about 
sociodemographic characteristics, nutritional 
information, gynecological and obstetric 
antecedents, laboratory tests, medication 
used, sun exposure, and anthropometric 
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values. For the present study, parameters 
related to sociodemographic characteristics 
were used, such as maternal age, maternal 
education, marital status, employment status, 
income, religion, and race, and anthropometric 
measurements were pre-gestational weight and 
measured height.

The anthropometric assessment of pregnant 
women was carried out in three moments: the 
first moment was in the family health unit, and 
the second and third moments were in the 
pregnant woman's home. These two home 
visits were made in the second and third 
gestational trimesters. To measure height, a 
Welmy stadiometer was used, with the capacity 
to measure up to 2 meters and an increment 
of 5 mm. It was performed with the pregnant 
woman standing, erect, barefoot, with her 
arms extended along her body, with her heels 
together and as close to the measuring stick as 
possible, head up, looking at a fixed point at 
eye level. The person in charge of carrying out 
the measurement slowly lowered the vertical 
nail, gently pressing the pregnant woman's hair 
until the nail touched the scalp.

To measure the weight, a portable Mars 
brand scale, model LC 200, was used, which is 
specific for weighing humans, with a capacity 
to weigh up to 150 kg and accuracy of 100 
g, calibrated and certified by the National 
Institute of Metrology, Quality and Technology 
(INMETRO). The scale was supported on a 
flat, firm, smooth surface and away from the 
wall, with the pregnant woman in the center 
of the scale, with as little clothing as possible, 
barefoot, upright, with her feet together and 
her arms extended along her body, and she 
was kept in that position to read the weight on 
the display.

Anthropometric measurements were taken 
in duplicate, by the researchers and nutritionists 
responsible for the project and by the team 
of students of the UFRB Nutrition course, 
who were properly trained and following 

standardized norms12. The average of the 
values in the data analysis were used.

The main independent variable of this study 
is the BMIpg, used as a proxy for the pre-
gestational nutritional status and was defined 
using the formula weight/height2; where the 
weight was in kilograms and the height in meters, 
using the weight provided by the pregnant 
woman before becoming pregnant and the 
height measured by the researchers at the health 
unit. The cutoff points for adult women of the 
World Health Organization (WHO), in 19952, 
were classified as underweight (BMI<18.5 kg/
m2), eutrophic (18.5 kg/m2≤BMI<25.0 kg/m2), 
overweight (25.0 kg/m2≤BMI<30 kg/m2) and 
obese (BMI≥30.0 kg / m2).

The dependent variable in this study 
was birth weight. Newborns weighing less 
than 2,500 g were considered underweight, 
newborns weighing between 2,500 and 
2,999 g were low weight, and those weighing 
more than 3,000 g were considered to be of 
adequate weight.

The database was entered twice and 
analyzed using SPSS® software, version 
20.0. For the analysis of categorical variables 
(gestational age, number of pregnancies, 
family income, gestational weeks, and maternal 
education), absolute and relative frequency 
were used. The anthropometric variable (pre-
gestational BMI) was described by means of 
mean and standard deviation. The Kolmogorov 
– Smirnov test was performed to assess the 
analysis of data normality. The Parametric 
Student’s T Test for independent samples was 
used to assess the distribution of maternal 
characteristics, according to pre-gestational 
BMI and birth weight. P-values ≤0.05 were 
considered statistically significant. Relative Risk 
(RR) and its respective confidence intervals 
were also estimated to assess the relationship 
between LBW, according to the Pre-Gestational 
Body Mass Index.

The larger project in which this study is 
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inserted was previously approved by the Ethics 
Committee of the UFBA-CEPNUT School of 
Nutrition, under opinion number 16/12, on 
November 26, 2012. This study followed 
the ethical precepts of research involving 
human beings, according to Resolution 466 
of December 12, 2012, from the Ministry of 
Health.

When nutritional risk factors were 
identified, the pregnant women were referred, 
if they expressed interest, to the Maternal 
and Child Nutrition Outpatient Clinic, which 
operated in a Basic Health Unit, located in the 
center of Santo Antônio de Jesus, and offers 
individualized nutritional assistance free of 
charge.

RESULTS

Approximately 44.9% of women started 
their pregnancy with some weight deviation, 
according to the assessment of pre-gestational 
anthropometric status. Regarding the BMIpg 
classification, 4.9% were underweight and 13.5% 
were obese. The mean maternal age was 27 
years old (±5.5) and the average pre-pregnancy 
weight was 63.0 kg (±14.1), with a minimum and 
maximum weight of 42 and 132 kg, respectively. 
Most women (86.0%) had an incomplete 
primary education and the average number of 
pregnancies among multiparous women was 2.3 
(±1.5).

Table 01 shows the distribution of maternal 
characteristics. Of the studied pregnant women, 
most were aged between 23 and 31 years old 
(42.7%), most did not finish high school (85.95%), 
70.27% had cesarean delivery, and more than 
half of the pregnant women (75.14%) claimed to 
have an income higher than one minimum wage.

As for maternal characteristics according to 
BMIpg, it was observed that 60.71% of eutrophic 
pregnant women were primiparous, and those 
with low BMIpg did not complete high school 
(5.03%). According to the minimum wage 
variable, 8.7% of pregnant women classified as 
underweight received less than one minimum 
wage. It was found, in relation to the number 
of gestational weeks, that 14.8% of pregnant 
women with 37 weeks of gestation or more were 
obese (Table 01).

Table 02 shows the gross relative risk for 
LBW, according to the BMIpg. It was observed 
that women with low gestational weight had 
2.18 and 3.1 times more risk of having newborns 
with LBW (RR = 2.18; 95% CI = 0.50 - 9.53) and 
insufficient weight at birth (RR = 3.1; 95% CI = 
0.3-30.7), respectively, but without statistical 
significance.

In Table 03, it is observed that there is a higher 
incidence of birth weight <3000 g in pregnant 
women who had low pre-gestational weight, 
which was 33.3 per 100 pregnant women/year. 
When calculating the Attributable Risk (AR) it 
was found that for LBW it is 14.7 for every 100 
pregnant women with low pre-gestational weight. 
In relation to the Proportional Attributable Risk 
(RAP) of the population, it was shown that 
the reduction of the factor would prevent the 
appearance of 6% of the cases of LBW, while the 
RAP among pregnant women exposed to low 
pre-gestational weight will prevent 53.9% of low 
birthweight.

It can be seen, from table 04, that newborns of 
women who started their pregnancy at a normal 
weight had the highest average birthweight, while 
newborns of underweight pregnant women had 
the lowest average. Regarding the pre-gestational 
BMI, the statistically significant difference 
between the mean birthweight occurred among 
pregnant women who started their pregnancies 
underweight in relation to those with family 
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income >1 minimum wage. Such data reflect the 
same result for pregnant women who started 
with the appropriate weight. Pregnant women 
with less than 37 gestational weeks at delivery 
showed significant differences between the 
mean birthweight with pregnant women who 

started the pregnancy with adequate weight or 
as overweight/obese. In relation to normal birth, 
the significant difference between the mean 
birthweight occurred among pregnant women 
who started their pregnancy with an adequate 
weight.

Table 1 – Distribution of maternal characteristics, according to pre-gestational BMI in pregnant women residing in Santo 
Antônio de Jesus, Bahia, 2012-2013.

Total N (%) Eutrophic N (%) Low weight N (%) Overweight N (%) Obese N (%)
Age
≤ 23 years 54(29.19) 35 (64.81) 6 (11.11) 7 (12.96) 6 (11.11)
23 – 31 years 79(42.70) 45 (56.96) 1 (1.27) 21 (26.58) 12 (15.19)
≥ 31 years 52 (28.11) 22 (42.31) 2 (3.85) 21 (40.38) 7 (13.46)
Number of pregnancies
Primiparous 140 (75.68) 85 (60.71) 7 (5.00) 33 (23.57) 15 (10.71)
Multiparous 45 (24.32) 17 (37.78) 2 (4.44) 16 (35.56) 10 (22.22)
Income
>1 MW* 139 (75.14) 81 (58.27) 5 (3.60) 35 (25.18) 18 (12.95)
≤ 1 MW 46 (24.86) 21 (45.65) 4 (8.70) 14 (30.43) 7 (15.22)
GW at delivery 
≥ 37 Weeks 168 (90.81) 91 (54.17) 8 (4.76) 44 (26.19) 25 (14.8)
< 37 Weeks 17 (9.19) 11 (64.71) 1 (5.88) 5 (29.41) 0 (0.00)
Maternal Education
≥ high school 26 (14.05) 11 (42.31) 1 (3.85) 8 (30.77) 6 (23.08)
< high school 159 (85.95) 91 (57.23) 8 (5.03) 41 (25.79) 19 (11.95)
Type of delivery
Normal 55 (29.73) 31 (56.36) 4 (7.27) 11 (20.00) 9 (16.36)
Cesarean 130(70.27) 71 (54.62) 5 (3.85) 38 (29.23) 16 (12.31)

 
GW = gestational week. MW = minimum wage *The minimum wage in 2013 was R$ 678.00.

Table 2 – Relative risk for low birthweight, according to the Pre-Gestational Body Mass Index, in pregnant women 
residing in Santo Antônio de Jesus, Bahia, 2012-2013.

Pre-gestational BMI 

n (%) RR 95%CI n (%) RR 95%CI

Eutrophic 4 (3.9) 1.0 19 (18.6) 1.0

Low weight 1(11.1) 3.1 0.30 – 30.75 3 (33.3) 2.18 0.50 – 9.53

Overweight 2 (4.1) 1.0 0.18 – 5.90 10 (20.4) 1.12 0.48 – 2.63

Obese 0 - - 4 (16.0) 0.83 0.26 – 2.71

Total 7 (3.8) 36 (19.5)

 
BMI = body mass index. RR = relative risk. CI = Confidence interval. * N = 185 pregnant women

Birthweight <2500 Birthweight>3000



Mundo da Saúde 2021,45: 233-241 e1172020

238

Table 3 – Incidence of Birth Weight (<3000g) according to Pre-Gestational Body Mass Index, in pregnant women 
residing in Santo Antônio de Jesus, Bahia, 2012-2013.

Pre-gestational BMI Birthweight
< 3000g

Incidence per 100 
pregnant women/

Birthweight
≥ 3000g Total

Low weight 3 33.3 6 9

Eutrophic 19 18.6 83 102

Total 22 89 111
 
BMI = body mass index.

Table 4 – Distribution of maternal characteristics, according to pre-gestational BMI and birthweight (M±SD), in pregnant 
women residing in Santo Antônio de Jesus, Bahia, 2012-2013.

Low weight M±DP Eutrophic M±DP Overweight and Obese M±DP

Birthweight 3163.9±467.80 3354.2±498.3 3344.8±563.3
Gestational Age
<30 3242.8±491.7 3317.3±482.1 3339.0±493.0
≥ 30 2887.5±321.7 3488.5±543.9 3354.3±672.8
Number of pregnancies
Primiparous 3242.8±491.7 3363.4±487.8 3338.7±509.2
Multiparous 2887.5±321.7 3307.9±561.9 3355.9±662.5
Income
 >1 MW 2906.0±382.9* 3428.9±486.7* 3328.2±531.2
 ≤1 MW 3482.2±372.4 3066.2±443.8 3386.8±649.6
Gestational weeks in childbirth
≥ 37 weeks 3126.9±485.8 3406.5±475.0* 3382.7±543.6*
<37 weeks - 2921.8±496.6 2821.0±632.9
Maternal education
 ≥ high school - 3472.3±358.3 3262.6±725.1
 < high school  3226.9±457.5 3333.9±512.3 3363.9±524.2
Type of delivery
  Normal 2853.3±443.4 3199.4±514.9* 3156.7±304.2
  Cesarean 3409.0±348.2 3421.8±479.0 3414.5±620.9

 
M = mean. SD = standard deviation. MW = minimum wage. *p <0.05, based on student’s t test. 

DISCUSSION

The relationship between inadequacies 
in the pre-gestational anthropometric state 
and inadequate birthweight (low weight and 
insufficient weight) have been demonstrated 
in several studies in the scientific literature. 

Thus, in a study conducted with 228 pregnant 
women accredited to the health center, there 
was a statistically significant association 
between low pre-gestational maternal weight 
and LBW/insufficient weight of the children13. 
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In agreement with this study, several others 
explain the inadequacy of the pre-gestational 
anthropometric status with the inadequate 
development of the fetus, manifesting as low 
weight and insufficient weight at birth14-18; 
thus, revealing that the pre-gestational 
anthropometric status as a strong predictor of 
child weight at birth.

This study revealed that most women were 
eutrophic, but those with low pre-pregnancy 
weight were predominantly younger (under 
23 years old), favoring the risk of developing 
low weight or premature newborns. In this 
sense, it was observed that maternal age can 
be considered a risk factor for LBW19. The 
scientific literature reveals that mothers of 
children with LBW are significantly younger5. 
This relationship may be associated with 
inadequate nutritional reserves necessary for 
the proper development of pregnancy, since 
younger women are increasingly influenced 
by the media where they worship a lean body 
(BMI ≤18.5 kg/m2) as a synonym for a perfect 
body and this can directly impact the pre-
gestational nutritional reserves needed for 
proper pregnancy development.

It was also possible to observe in this 
study that obese and overweight pregnant 
woman had a higher percentage of cesarean 
deliveries. In a study carried out with Chinese 
women, it was observed that women that were 
overweight or obese before pregnancy had 
a higher risk of cesarean delivery compared 
to women who started pregnancy with a low 
weight20-21. This association can be justified by 
the greater likelihood of overweight women 
having a higher occurrence of complications 
during pregnancy, such as hypertensive 
syndromes and gestational diabetes 
mellitus, in addition to a higher probability 
of cephalopelvic disproportion which are 
indicative of a cesarean delivery21.

With regards to maternal education, it was 
noted that women with higher education had a 

lower percentage of underweight individuals, 
while those who had not completed high 
school exhibited a higher percentage of 
overweight/obesity. As for birthweight, 
the children of pregnant women with less 
education and a BMI of low weight and normal 
weight had lower averages of birthweights. In 
agreement with a study carried out in Minas 
Gerais, which identified the prevalence and 
factors associated with LBW, the lower the 
maternal education, the more likely it is to 
have children with low weight22. Maternal 
schooling is an extremely sensitive variable 
to the socioeconomic conditions of families. 
In this perspective, low education can be 
associated with low-income conditions, 
which refers to the greatest food insecurity 
of families, impacting accessibility to food, 
which can lead to an inadequate nutritional 
status of these woman.

In this study, it was found that underweight 
primiparous and multiparous women were at 
risk of having newborns with LBW. In contrast, 
a study carried out in Porto Alegre with an 
analysis of 260 medical records of mothers, 
found, in relation to parity, that there is no 
significant difference between the number of 
children and birthweight23. A cross-sectional 
study in the Northeast region, on the other 
hand, evaluated the association between 
sociodemographic, prenatal and childbirth 
characteristics of adolescent mothers and 
young adults with LBW, in which 9.7% had low 
birthweight newborns and the first pregnancy 
demonstrated an association statistic with the 
low weight of the newborn24.

  Despite all the methodological care used 
in this study, there was a limiting factor that 
was in relation to the pre-gestational weight 
reported by the pregnant women, as the study 
began when women are already pregnant. 
One study showed that this weight may be 
underestimated, and to minimize bias, they 
used the referred weight and measured height 
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Pre-pregnancy weight deviations were 
positively associated with inadequate 
birthweight, which suggests the need for 
preconception nutritional care. Quality health 
care for women of childbearing age can assist 
in better pregnancy outcomes.

Women who started pregnancy with a 
low BMI, and as long as they do not gain the 
weight recommended in 2009 by the Institute 
of Medicine, may have newborns with 
inadequate birthweight. This is an important 
finding, since it is possible to control weight 
gain with adequate prenatal care, involving a 
multidisciplinary team, including nutritionists.

The pre-gestational BMI is related to the 

nutritional development of the newborn, 
which reinforces the importance of adequate 
monitoring of the pregnant woman, 
individualized food assessment for the 
calculation of the weight-gain necessary for the 
healthy development of the mother and child, 
and the reduction of risks of complication in 
pregnancy outcomes.

It is recommended that studies be develop 
aimed at women of childbearing age, in 
order to promote a healthy life and adequate 
nutrition, providing favorable conditions for 
the gestational period, avoiding complications 
in the outcomes for newborns and a better 
quality of life for women.

CONCLUSION
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