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Abstract Objective To evaluate the relation between changes the body mass index (BMI)
percentile, reflected in the Atalah curve, and perinatal outcomes.
Methods A cross-sectional study with 1,279 women was performed. Data regarding
gestational weight, sociodemographic characteristics and perinatal outcomes were
collected through medical charts, prenatal card and interviews in the postpartum period.
Women could be classified according to the Atalah curve in the following categories: low
weight, adequateweight, overweight, and obese. The BMI was calculated at the first and at
the last prenatal care visits, and these values were compared.
Results An increase in the BMI category according to the Atalah classification
occurred in 19.9% of pregnant women, and an increase of 3.4, 5.8 and 6.4 points of
BMI were found for women respectively classified in the adequate weight, overweight
and obese categories at the first prenatal visit. Women with high school education
presented a lower chance of increasing their BMI (odds ratio [OR] 0:47 [0.24- 0.95]).
Women who evolved with an increase in the the Atalah classification were associated
with cesarean section (OR 1.97–2.28), fetal macrosomia (OR 4.13–12.54) and large for
gestational age newborn (OR 2.88–9.83).
Conclusion Pregnant women who gained enough weight to move up in their BMI
classification according to the Atalah curve had a higher chance of cesarean section and
macrosomia. Women classified as obese, according to the Atalah curve, at the first
prenatal visit had a high chance of cesarean section and delivering a large for
gestational age newborn.

Resumo Objetivo Avaliar a relação entre mudanças no percentual do índice de massa corporal
(IMC), refletidas na curva de Atalah, e resultados perinatais.
Métodos Foi realizado um estudo transversal com 1.279 mulheres. Os dados sobre o
peso na gestação, características sociodemográficas e resultados perinatais foram
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Introduction

Gestationalweight gain (GWG) is a hot topicdue to the increase
in the prevalence of adverse maternal and neonatal out-
comes.1–5 Some studies have shown the relation between
excessiveGWGandmaternalgestationaldiabetes;hypertensive
disorders, including preeclampsia; postpartum depression;
preterm delivery; congenital defects; fetal macrosomia; low
newborn weight, and a long-term effect on child obesity.3,5–10

There is no pattern for nutritional recommendations
during pregnancy. The information is different according
to the country studied.11 All recommendations are based
on the pre-gestational weight, body mass index (BMI) or
curves that evaluate the distribution of weight gain during
pregnancy. In Latin America, some countries use the Atalah
curve as a reference to assess the nutritional status of
pregnant women, based on their BMI (Additional file 1).12

This curve is a tool based on the intersection of BMI at the
beginning of prenatal care –which can be early or late –with
gestational age.

The use of the BMI facilitates the understanding of nutri-
tional assessment during pregnancy and has already been
adopted by theWorld Health Organization,1 has good associa-
tion with the degree of adiposity and the risk of non-commu-
nicable chronic diseases, it is easy to calculate and has the
advantage of not requiring a reference standard.12–15

During pregnancy, an increase on maternal weight gain is
expected; however, according to the Atalah curve, the classifi-
cation is presented as excessive or insufficient GWG. When
these changes occur, special health attention is required
during prenatal assistance.

The aim of this study was to evaluate the intrapregnancy
BMI evolution, according to a reference curve used in Latin
America (Atalah curve), and its association with perinatal
outcomes.

Methods

This is an observational study with a secondary data analysis
conducted based in an original cross-sectional study regarding
GWG during pregnancy. This study was performed in three
major hospitals in the city of Campinas, São Paulo, in the
southeastofBrazil.DatacollectionwasperformedfromOctober
of 2011 to February of 2014. Potential participants were
selected between 12 and 72 hours in the postpartum period.
Eligibility criteria were postpartumwomenwho lived in Cam-
pinas and had a birth at the hospital, singleton pregnancy and
live newborn.Womenwhopresenteddifficultywithwritten or
verbal comprehension or had physical or psychological con-
ditions that could interferewith comprehension and/or auton-
omy in the consent to participate were excluded.16

The eligible participants were identified through a stan-
dardized medical chart. They were invited to participate in
this study and signed a consent form. This study protocol
received approval from the Ethical Committee of the institu-
tion under registration number 991/2011.

Target Population
Campinas is the third most populous city in state of São
Paulo, with � 1.5 million inhabitants and a mean of 15,000
deliveries per year. The sample sizewas based on the number
of deliveries per year (single pregnancy) among Campinas
residents, estimated at 14,693 in 2010.17 For the sample size
computation, the highest variability possible based on annu-
al deliveries was calculated, resulting in p ¼ 50% (0.5), with a
level of significance of 5%, sampling error of 3%, and, finally,
we got to the number of n ¼ 995. The sample was divided
into three major maternities, which cover 85% of hospital
births in the city, according to the proportions of annual
deliveries. These maternities were funded by the public
health care system, supplementary health system, or both.

coletados através de prontuários, cartão pré-natal e entrevistas no pós-parto. As
mulheres foram classificadas de acordo com a curva de Atalah nas seguintes categorias:
baixo peso, peso adequado, sobrepeso e obesidade. O IMC foi calculado na primeira e
na última visita ao pré-natal e esses valores foram comparados.
Resultados Houve aumento na categoria do IMC segundo a classificação de Atalah
em 19,9% das mulheres grávidas e um aumento de 3,4; 5,8 e 6,4 pontos do IMC foram
encontrados para mulheres respectivamente classificadas nas categorias peso ade-
quado, sobrepeso e obesidade na primeira consulta pré-natal. As mulheres com
educação secundária apresentaram menor chance de aumentar sua classificação de
IMC (odds ratio [OR] 0:47 [0,24- 0,95]). As mulheres que evoluíram com o aumento na
classificação de Atalah foram associadas a cesariana (OR 1,97–2,28), macrossomia fetal
(OR 4,13–12,54) e recém-nascido grande para a idade gestacional (OR 2,88–9,83).
Conclusão Gestantes com ganho de peso excessivo, o suficiente para aumentar sua
classificação do IMC segundo a curva de Atalah, tiverammaiores chances de cesariana e
macrossomia. As mulheres classificadas como obesas na primeira visita pré-natal, de
acordo com a curva de Atalah, tiveram uma grande chance de cesariana e recém-
nascido grande para a idade gestacional.

Palavras-chave

► gravidez
► ganho de peso
► curva de Atalah
► obesidade
► cesariana
► peso fetal

Rev Bras Ginecol Obstet Vol. 40 No. 1/2018

Body Mass Index Changes during Pregnancy and Perinatal Outcomes Morais et al.12



We excluded women who had home births, because in the
Southern region of Brazil the number of home births corre-
sponds to only 0.22% of the total.17 A sample larger than the
minimum necessary was recruited to protect against possi-
ble data loss.

Data Collection
Data collection was performed at each maternity ward on
pre-specified days to ensure the required sample size. At the
day of data collection, all eligible and available women on
postpartum period were invited to participate in the study.
Data for gestational period, co-morbidities, delivery, and
newborn outcomes were collected from medical records
and prenatal care cards. Those women who did not have
the records of the weight values at the beginning of the
pregnancy and before delivery were excluded, resulting in
1,110 pregnant women (►Fig. 1).

The BMI was calculated in two moments: at the first
prenatal visit and at the last prenatal visit, and the women
were classified according to gestational age and to the Latin
American Atalahs reference curve, with its classifications of
low weight, adequate weight, overweight, and obese.

Considering thatwomencouldbe classifiedat twodifferent
times (at thebeginning of prenatal care andat the last prenatal
visit) and into four categories according to the Atalah curve, a
total of 16 types of classification could occur. Hypothetically,
we can consider a number for each class of BMI: 1 - for low
weight, 2 - for adequate weight, 3 - for overweight and 4 - for
obesity. A number was attributed to each woman (in accor-
dance with the gestational age and the BMI category on the
Atalah curve). The difference between these two BMIs (at the

beginning of pregnancy and at the last prenatal visit) was
calculated. Those who presented no difference between the
two measures were called stagnant in the curve, those with a
positive difference we called increases in the curve (corre-
sponding to an excessive gestational weight gain), and those
with a negative difference were called decreased in the curve
(insufficient gestational weight gain). In this sense, the two
measures in the curve were evaluated in order to track each
pregnant woman’s BMI evolution.

Statistical Analysis
The evaluations were developed based on this classification in
terms of the increased direction of the classes: low weight,
adequateweigh, overweightandobesity. Among1,110women,
107 had a decrease in the curve. To estimate the risks, we
considered only the women who had increased or remained
stagnant in the curve. The quantitative variables were catego-
rized following the values found in the literature.3,10,18 To
analyze some variables related to the increases in the curve,
we used the odds ratio (OR), with a corresponding 95% confi-
dent interval (CI). The multivariate analysis was performed
using logistic regression with stepwise criteria for variables
selection. The significance level was set at 5%.

All the items in the strengthening the reporting of obser-
vational studies in epidemiology (STROBE) statement for an
observational study were present in this paper.19

Results

The average age of women included in this study was
27.1 � 6.4 years old, the majority of them had a partner
(93.8%) and claimed to not smoke during the pregnancy
(92.3%), half of them planned the pregnancy (49.7%), was
employed (54.1%) and were white skin color (47.6%).

At the first prenatal visit, the average of gestational age
was 12.5 � 5.8 weeks, and the BMI was 24.6 � 5.00 kg/m2.
Also, 9.6% of the women presented hypertensive disorders
and 5.5% had pre-gestational or gestational diabetes (data
not show).

A total of 221 women (19.9%) with increased BMI accord-
ing to the Atalah classification was found. There was an
increase in the BMI throughout pregnancy in 74womenwith
initial overweight, 110 women with initial adequate weight
and 37 women with initial low weight (►Table 1).

All obese women who gained weight moderately or
excessively remained in the same classification, due to the
limitation of this method, because there is no upper limit. In
those obese women there was an increase in BMI from
35.2 � 4.2 kg/m2 to 38.6 � 4.2 kg/m2 between the first
and the last prenatal visit (►Table 1).

Among the pregnant women whose BMI had been previ-
ously classified as adequate, 22.5% became overweight (mean
of BMI: 24.0 � 1.1 kg/m2 at thefirst to 30.4 � 1.1 kg/m2 at the
last prenatal visit) and 0.4% (two women) became obese
(►Table 1). Likewise, 23.9% of the pregnant womenpreviously
classified as overweight had becomeobeseby the last prenatal
visit (average of BMI at the first visit 28.7 � 1.2 kg/m2 evolved
to 34.5 � 1.3 kg/m2 at the last prenatal visit) (►Table 1).Fig. 1 Flowchart of participant selection for the study.
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An average increase of 6.4 points in BMI occurred among
women whose BMI had been previously classified as ade-
quate and who presented overweight in the last measure-
ment. The women previously classified as overweight who
became obese presented an increase of 5.8 points in BMI, and
the obesewomen presented an average increase of 3.4 points
(►Table 1).

The analysis of the sociodemographic factors found that
only the education level associated with an increase of BMI
classification in the curve: women with only elementary
school education, and those with graduation had a greater
chanceof increasing their classification in the curve than those
womenwith high school education (OR 2.11 CI: 1.05–4.25 and
OR1.80CI:1.02–3.17respectively) (►Table 2). Likewise, onthe
multivariate analysis using logistic regression with stepwise
criteria for variables selection, the education levelwas theonly
variable selected, resulting in the same OR (data not shown).

Theassociationbetween initialBMIandpregnancyoutcome
showed that womenwhowere classified as obese at the initial
prenatal visit had a higher chance of delivering by cesarean
section (OR:2.35CI: 1.60–3.44) andhaving large forgestational
age (LGA) newborns (OR 2.86 CI: 1.36–6.01) (►Table 3).

Regarding neonatal outcomes, women who increased
their classification of BMI according to the Atalah curve
had a higher chance [2.88 (1.55–5.38)] of having a newborn
LGA than those who did not present any change in their BMI
(stagnant group) (►Table 4).

Also, women whose BMI was first classified as adequate
and who evolved with an increase in their classification in
the curve at the last prenatal visit had a higher chance of
delivering by cesarean section (OR 1.97 (1.25–3.10), fetal
macrosomia (OR 4.13(1.50–11.40) and LGA newborns (OR
3.06 [1.19 to 7.87]) (►Table 4).

In the sameway, thosewomenfirst classified as overweight
who increased in the curvehadahigherchanceofdeliveringby
cesarean section - OR 2.28 (1.26–4.14), fetal macrosomia- OR
12.54 (2.64–59.67) and LGA babies— OR 9.83 (2.61 to 36.94)
than women with stagnant classification (overweight
throughout the entire prenatal period) (►Table 4).

There is no possibility of increase in the BMI classification
for obese women because in the Atalah curve there is no
classification after obese. Therefore, 91% of the obesewomen
remained in the same classification and only 14 women (9%)
had a decrease in their BMI classification andmoved down to
the overweight or adequate weight category. Even for those
women who started the prenatal in the obese category
(►Table 1), the ORs were not significant (data not shown).

Discussion

Our results showed an association between the increase in
the BMI classification during pregnancy, according to the
Atalah curve and cesarean delivery, LGA newborns and fetal
macrosomia. Furthermore, women classified as obese in the
first prenatal visit also had a higher chance of giving birth by
cesarean section and their newborns were classified as LGA.

Other studies that address women from other ethnicities,
cultures and countries also found similar results. It is widely
discussed what factor would be associated with the worst
prognosis for perinatal outcomes: maternal obesity or ex-
cessive weight gain during pregnancy. Currently, the trend is
that both interfere negatively in perinatal outcomes.9,20–22

Although most women maintained their BMI classifica-
tion according to the Atalah curve (stagnant in the curve),
around 20% of them gained weight excessively, enough to
move into the next category in the curve, and this fact is

Table 1 Change in the BMI classification, according to the Atalah curve, between the first and the last prenatal visit

Classification according
to the Atalah curve (BMI)

First prenatal visit Last prenatal visit Gestational weight gain

BMI
(kg/m2)

Weight
(kg)

BMI
(kg /m2))

Weight
(kg)

BMI (%) Weight (kg)

First
prenatal
visit

Last
prenatal
visit

n % mean SD mean SD mean SD mean SD mean SD mean SD

Low weight Low weight 129 77.7% 18.9 2.1 51.0 7.0 22.7 1.5 61.2 6.3 29.0 105.5 10.2 5.0

Adequate 37 22.3% 20.1 1.0 52.4 5.8 26.0 1.1 67.6 7.3 29.3 7.4 15.2 4.0

Adequate
Weight

Low weight 44 9.2% 22.2 1.2 59.6 6.5 24.0 0.8 64.5 6.9 8.5 6.5 4.9 3.7

Adequate 325 67.8% 23.2 1.5 61.0 6.4 27.2 1.1 71.6 6.3 17.7 7.0 10.6 3.9

Overweight 108 22.5% 24.0 1.1 61.8 6.1 30.4 1.1 78.1 6.5 26.7 7.1 16.3 3.7

Obesity 2 0.4% 24.2 1.2 60.8 4.6 33.9 0.2 85.3 1.8 40.6 7.7 24.5 2.8

Overweight Adequate 49 15.8% 26.4 1.0 70.4 6.8 28.1 0.9 74.8 6.9 6.4 5.4 4.4 3.7

Overweight 187 60.3% 27.4 1.4 71.6 6.9 31.1 1.2 81.0 6.9 13.5 6.2 9.5 4.1

Obesity 74 23.9% 28.7 1.2 75.4 7.8 34.5 1.3 90.7 8.9 20.5 6.5 15.3 4.5

Obesity Adequate 1 0.6% 30.1 – 79.0 – 28.0 – 73.4 – –7.1 – –5.6 –

Overweight 13 8.4% 31.4 0.9 82.9 8.8 32.3 0.7 85.1 7.7 2.8 3.6 2.2 3.0

Obesity 141 91.0% 35.2 4.2 91.7 12.8 38.6 4.2 100.6 12.7 10.0 6.3 8.9 5.5

Abbreviations: BMI, body mass index; SD, standard deviation.
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important mainly because this change was associated with
adverse perinatal outcomes.

Overweight women were those who presented the most
significant change in BMI classification, which meant to move
into theobesity category. This fact, in addition to the impact on

the current pregnancy, increases the riskofweight retention in
the postpartum period and consequently the long-term risks
caused by obesity and related comorbidities.3,6,23

Also, overweight women get more beneficial effects of
interventions such as physical activity and nutritional

Table 2 Association between sociodemographics characteriscs and BMI evolution according to the Atalah curve during prenatal
care

Variables All women Women with adequate BMI in the
first prenatal visit

Women with overweight BMI in the
last prenatal visit

Stag Incr OR
(CI 95%)�

Stag Incr OR
(CI 95%)�

Stag Incr OR
(CI 95%)�

n n n n n n

Age

� 19 99 36 0.74 (0.48–
1.12)

46 18 0.86 (0.47–
1.58)

15 6 0.96 (0.35–2.61)

20–34 574 154 Ref 231 78 Ref 138 53 Ref

35–39 89 25 0.96 (0.59–
1.54)

40 11 1.23 (0.60–
2.51)

27 13 0.80 (0.38–1.66)

� 40 20 6 0.89 (0.35–
2.27)

8 3 0.90 (0.23–
3.48)

7 2 1.24 (0.27–6.68)

Ethnicity

White 375 116 Ref 163 58 Ref 88 42 Ref

Non-White 405 104 1.20 (0.89–
1.63)

161 51 1.12 (0.73–
1.73)

99 32 1.48 (0.86–2.54)

Education Level

Elementary
School

157 41 1.151.15 (0.7777–
1.70)

55 11 2.11 (1.058–
4.25)

46 19 0.87 (0.45–1.69)

High School 448 134 Ref 187 79 Ref 97 35 Ref

Graduation 175 44 1.19 (0.81–
1.74)

81 19 1.80 (1.02–
3.17)

44 19 0.84 (0.43–1.62)

Parity

Primiparous 366 122 Ref 160 59 Ref 72 32 Ref

Multiparous 416 99 1.40 (1.04–
1.89)

165 51 1.19 (0.77–
1.84)

115 42 1.22 (0.70–2.10)

Hypertension

No 704 201 Ref 307 101 Ref 169 65 Ref

Yes 77 20 1.10 (0.66–
1.84)

18 9 0.66 (0.29–
1.51)

17 9 0.73 (0.31–1.71)

Diabetes

No 733 213 Ref 316 109 Ref 175 67 Ref

Yes 47 7 1.95 (0.87–
4.38)

9 1 3.10 (0.39–
24.79)

10 6 0.64 (0.22–1.82)

Planned pregnancy

Yes 391 112 Ref 170 59 Ref 94 41 Ref

No 391 108 1.04 (0.77–
1.40)

155 50 1.08 (0.70–
1.66)

93 33 1.23 (0.72–2.11)

Smoking

No 725 208 Ref 303 105 Ref 168 70 Ref

Yes 56 13 1.24 (0.66–
2.30)

22 5 1.52 (0.56–
4.13)

18 4 1.88 (0.61–5.74)

Health insurance

Private 248 71 Ref 115 34 Ref 57 26 Ref

Public 532 149 1.02 (0.74– 1.41) 209 75 0.82 (0.52–2.17)

Abbreviations: BMI, body mass index; CI, confidence interval; Incr, increased; OR, odds ratio; ref, reference level; Stag, stagnant.
� chance of increase in the Atalah curve.
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counseling, compared with obese women, to achieve ade-
quate weight during prenatal care.24–26 Thus, overweight
women are those who are “on the edge,” and the actions of
the health care team as well as their personal motivations
can be decisive for them to change their habits and conse-
quently, their future risk.7,24

The increase in the BMI category classification during
pregnancy or excessive GWG presented the most striking
results in overweight women, such as the chance of having a
LGA child. This fact should alert healthcare teams to be more
attentive when laying out their recommendations to over-
weight women.27,28

Obese women had obvious maternal and fetal risks, and
health care teams and the women themselves pay closer
attention to the weight increment. It might be a reason for
someresultsbeing less significant in theobesegroup.However,
pre-pregnancy obesity, regardless of GWG, increased the
chance of caesarean section, macrosomia and LGA.29,30

In this context, data from this study point to the need for
guidance in all pre-pregnancy BMI categories, and specially
for pregnant women with overweight.31

These results show total weight gain throughout the
pregnancy. Currently, there is a concern with determining
in which of the stages of pregnancy excessive weight gain

Table 3 Association between the mode of delivery and neonatal outcomes according to the initial BMI classification in the Atalah
curve at the first prenatal visit

Variables Low/Adequate Overweight Obesity OR - Overweight OR - Obesity

n n n

Mode of delivery

missing data 0 1 0

Vaginal 300 127 43 Ref Ref

C-section 351 186 118 1.25 (0.95–1.65) 2.35 (1.60–3.44)

Gestational age at birth (weeks)

missing data 6 3 6

� 37 612 299 143 Ref Ref

< 37 33 12 12 0.74 (0.38–1.46) 1.56 (0.78–3.09)

Newborn weight (grs)

missing data 7 7 5

< 2500 43 14 9 0.67 (0.36–1.25) 0.88 (0.42–1.85)

2500 -3999 584 282 139 Ref Ref

� 4000 17 11 8 1.34 (0.62–2.90) 1.98 (0.84–4.67)

Somatic neonatal age (weeks)

missing data 22 15 13

� 37 598 280 136 Ref Ref

< 37 31 19 12 1.31 (0.73–2.36) 1.70 (0.85–3.40)

APGAR on the 1st minute

missing data 11 6 5

� 7 613 292 147 Ref Ref

< 7 27 16 9 1.24 (0.66–2.34) 1.39 (0.64–3.02)

APGAR on the 5th minute

missing data 2 1 0

� 7 649 312 161 Ref Ref

< 7 0 1 0 6.24 (0.25–153.50) 4.02 (0.08–203.46)

Newborn weight adequacy

missing data 13 10 11

SGA 77 18 10 0.47 (0.27–0.80) 0.55 (0.28–1.07)

AGA 543 272 128 Ref Ref

LGA 18 14 12 1.56 (0.77–3.16) 2.86 (1.36–6.01)

Abbreviations: AGA, adequate for gestational age; CI, confidence interval; LGA, large for gestational age; OR, odds ratio; ref, reference group;
SGA, small for gestational age.
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occurs and whether this relates to higher risks to the fetus. It
is believed that increased weight gain in the early stages of
pregnancy is associated with an adverse cardio-metabolic
profile in the offspring.7

In this streamof thought, epigenetic changes couldmediate
the association of pre-pregnancymaternal BMI andGWGwith
adverse outcomes. Different epigenetic mechanisms in the
early developmentof the fetus could affect thesusceptibility to
several diseases in adulthood. However, there is a lack of
knowledge in human studies and the specific association of
GWG in early pregnancy and DNA methylation needs further
exploration. Excessive GWG in early pregnancy may be asso-
ciatedwith increasedmethylation in some genes in cord blood
DNA. Also, attention must be drawn to the combined effects
of functional nutrition and physical exercise as metabolic
reprogramming tools to controlmaternalweight inanattempt
to optimize the health of the mother and child.32,33

Fetal macrosomia is a factor that can increase the chance
of obesity in childhood, thus keeping the vicious circle of
obesity with all its consequences in the medium and long
term.34

Regarding the maternal outcomes, the increased chance
of cesarean section in these groups of women goes in the
opposite direction of the guidelines to increase the vaginal
delivery rates, showing that it may be one of the modifiable
factors in an attempt to increase the percentage of vaginal
delivery.35

The bivariate and multivariate analyses found education
level as the only sociodemographic characteristic associated
with the increase in BMI classification along the pregnancy.
Women with high school education level showed the best
results. The association of excessive weight gain with lower
educational level has been found in other studies, drawing
attention to the inequalities.31,36

Table 4 Association between the mode of delivery and neonatal outcomes according to the evolution of BMI in the Atalah
classification during prenatal care

Outcomes All Sample Women with adequate BMI in the
first prenatal visit

Women with overweight BMI in
the last prenatal visit

Stag Incr OR (CI 95%)� Stag Incr OR (CI 95%)� Stag Incr OR (CI 95%)�

n n n n n n

Mode of delivery

Vaginal 333 81 Ref 148 43 Ref 82 19 Ref

C-section 448 140 1.28 (0.94–1.75) 117 67 1.97 (1.25–3.10) 104 55 2.28 (1.26–4.14)

Gestational age at birth

� 37 741 209 ref 313 106 Ref 179 71 Ref

< 37 41 12 1.04 (0.54–2.01) 12 4 0.98 (0.31–3.12) 8 3 0.95 (0.24–3.67)

Newborn weight (g)

< 2,500 49 11 0.84 (0.43–1.64) 16 5 1.00 (0.36–2.82) 10 3 0.84 (0.22–3.14)

2500–3999 702 188 Ref 299 93 Ref 170 61 Ref

� 4000 49 18 1.37 (0.78–2.41) 7 9 4.13 (1.50–11.40) 2 9 12.54 (2.64–59.67)

Somatic neonatal age (weeks)

� 37 704 200 Ref 303 103 Ref 165 67 Ref

< 37 43 14 1.15 (0.61–2.14) 10 3 0.88 (0.24–3.27) 12 6 1.23 (0.44–3.42)

APGAR 1st minute

� 7 728 206 Ref 307 101 Ref 172 68 Ref

< 7 37 12 1.15 (0.59–2.24) 10 7 2.13 (0.79–5.74) 11 5 1.15 (0.39–3.43)

APGAR 5th minute

� 7 779 221 Ref 323 110 Ref 155 74 Ref

< 7 1 0 1.17 (0.05–28.90) 2 0 0.59 (0.03–12.29) 1 0 0.70 (0.03–17.28)

Newborn weight adequacy

SGA 74 14 0.69 (0.38–1.25) 56 9 0.49 (0.20–2.77) 8 5 1.84 (0.58–5.86)

AGA 670 184 Ref 385 126 Ref 171 58 Ref

LGA 24 19 2.88 (1.55–5.38) 9 9 3.06 (1.19–7.87) 3 10 9.83 (2.61–36.94)

Abbreviations: AGA, adequate for gestational age; CI, confidence interval; Incr, increased; LGA, large for gestational age; OR, odds ratio; ref,
reference level; SGA, small for gestational age; Stag, stagnant.
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It is difficult to standardizewhat is the ideal GWG for each
population considering their ethnic and cultural variations.
Although all guidelines have limitations, some guidance is
always better than none.37

Even the Institute ofMedicine (IOM), which is responsible
for one of the most used guidelines, is continuously ques-
tioned and modified because the characteristics of pregnant
women, as those of any other group of people, can suffer
modifications through time. However, some standardization
must be provided for professionals who work directly with
these women.38

Having a standardization does not mean it will be fol-
lowed, hence the importance of the orientation of the health
care team, including psychological support and personal
motivations. The multidisciplinary team working on wom-
en’s health during the prenatalmust consider that theweight
gain during pregnancy, with all its positive and negative
impacts, is a modifiable factor.39,40

There are limitations of the Atalah curve in relation to
neonatal results, and for obese pregnant women the limi-
tations are inherent in the evaluation method, which can
influence the results because there is no upper limit on the
curve. Pregnant women with adequate weight who are now
overweight or obese, in turn, are easily identified as well as
the overweight moving towards obesity; on the other hand,
the obese women, even gaining weight, will remain in the
same category, which cannot be accurately assessed in order
for the health care professionals to provide adequate recom-
mendations. The standardization of weight gain for obese
women is still very controversial and more studies are
needed to evaluate the same, but this is the method recom-
mended by the ministry of health in Brazil.2,6,8,41

Guidelines are extremely important to support the health
care professionals group linked to pregnant women and new-
borns, but we must consider the difficulties inherent in the
personal care that the mathematical curve does not absorb,
such as personal motivations and psychological support.42,43

Weight gain during pregnancymay be reported incorrectly
through no scientific information facility, another factor that
shows the importance of specific knowledge of the informa-
tion on prenatal care.44 Social norms and medical evidence
differ on the appropriate gestational weight gain. Social fac-
tors, such as thebelief that pregnantwomenare allowed toput
onweight, leadwomen to believe that weight gain should not
be limited during pregnancy, and many doctors still find it
difficult to clarify the weight gain limits during the different
times throughout the pregnancy, making standardization and
knowledge still an issue to be explored.40

Conclusion

Women classified according to theAtalah curve as obese in the
beginning of prenatal care had a higher chance of cesarean
delivery and of having LGA newborns. Increase in the BMI
classification according to Atalah curve is associated with
macrosomia and cesarean delivery for women classified as
overweight or adequate weight. Pregnant women with ade-
quate weight who become overweight or obese, and over-

weight womenwho became obese had a higher GWG than the
obese in this population. Guidelines on GWG should be given
to all pregnant women because they allow them to know that
they are at risk of excessive weight gain and the adverse
perinatal outcomes of such. In addition, excessive weight
gain during pregnancy may compromise the long-termwom-
en's health as well as the health of their children, both for the
future risk of obesity and comorbidities associated with it.
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