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❚❚ ABSTRACT
Objective: To analyze the pregestational body mass index and weight gain during pregnancy, 
and to associate data to perinatal outcomes of pregnant women from a Prenatal Care Program. 
Methods: A retrospective study was carried out with 151 patients seen at the Healthy 
Gestation Program of Hospital Israelita Albert Einstein. Data were collected from a medical 
chart review of the patients seen between March 2015 and March 2016. Results: The chance 
of developing gestational diabetes for obese patients in early gestation was estimated at  
7.5-fold as compared to patients with low or normal body mass index. Conclusion: There was 
a significant association between obesity in early pregnancy and the occurrence of gestational 
diabetes mellitus in this population.
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❚❚ RESUMO
Objetivo: Analisar o índice de massa corporal pré-gestacional e o ganho de peso na gestação, e 
associar os dados a desfechos perinatais de gestantes de um Programa de Gestação Saudável. 
Métodos: Estudo retrospectivo realizado com 151 pacientes atendidas no Programa de Gestação 
Saudável do Hospital Israelita Albert Einstein. Os dados foram coletados a partir da revisão 
de prontuário das pacientes atendidas entre março de 2015 e março de 2016. Resultados: A 
chance de desenvolvimento de diabetes gestacional para as pacientes com obesidade no início 
da gestação foi estimada em 7,5 vezes a mesma chance entre as pacientes com índice de massa 
corporal baixo ou normal no início da gravidez. Conclusão: Houve associação significativa entre 
obesidade no início da gravidez e a ocorrência de diabetes mellitus gestacional nesta população.

Descritores: Índice de massa corporal; Obesidade; Gestação; Ganho de peso; Assistência 
perinatal; Cuidado pré-natal; Diabetes gestacional

❚❚ INTRODUCTION
Prevalence of obesity in the world has practically doubled in the last 20 years.(1) 

In western countries, its prevalence in pregnant women reaches 30%,(1) and 
it is estimated that more than 40% of pregnant women gain weight above 
the recommended range for their body mass index (BMI), according to the 
Institute of Medicine (IOM).(2,3)

How to cite this article:
Ferreira LA, Piccinato CA, Cordioli E, Zlotnik E. 
Pregestational body mass index, weight gain 
during pregnancy and perinatal outcome: a 
retrospective descriptive study. einstein (São 
Paulo). 2020;18:eAO4851. http://dx.doi.org/ 
10.31744/einstein_journal/2020AO4851

Corresponding author:
Lais Assenheimer de Paula Ferreira 
Avenida Albert Einstein, 627/701 – Morumbi
Zip code: 05652-900 – São Paulo, SP, Brazil
Phone: (55 11) 95577-9988
E-mail: lais.assenheimer@einstein.br

Received on:
Nov 14, 2018

Accepted on:
June 17, 2019

Conflict of interest:
none.

http://dx.doi.org/%0A10.31744/einstein_journal/2020AO4851
http://dx.doi.org/%0A10.31744/einstein_journal/2020AO4851


Ferreira LA, Piccinato CA, Cordioli E, Zlotnik E

2
einstein (São Paulo). 2020;18:1-6

In 2009, the IOM issued a protocol based on 
clinical evidence designed to improve maternal and 
fetal health, by recommending a healthy maternal 
BMI before gestation, evaluating pregestational BMI, 
recommending a healthy lifestyle even in women with 
an adequate gestational weight, and monitoring weight 
gain (WG) from the beginning to the end of gestation.(2,4) 
In this way, current evidence suggests that starting 
pregnancy within the healthy weight range and maintaining 
an adequate WG during the gestation is beneficial in 
the short- and long-terms for mother and child.(2,5) Obese 
women present with an increased risk of complications 
in gestation, especially the hypertensive syndromes of 
pregnancy and gestational diabetes mellitus (GDM).(2,4) 
For the neonate, there is an increased risk of macrosomia, 
neonatal hypoglycemia or hyperbilirubinemia, in addition 
to a higher risk of childhood obesity.(6,7)

At Hospital Israelita Albert Einstein (HIAE), in the 
city of Sao Paulo (SP), professionals from several 
areas have accompanied the prenatal period and the 
delivery, through an offer exclusively to employees and 
dependents, called Healthy Gestation Program (PGS - 
Programa Gestação Saudável). The program is a part of 
a project, Clínica Cuidar [Care Clinic], which as of 2013, 
provides medical care to almost 28 thousand people, 
by conducting specialized and multidisciplinary care 
focused on health promotion and prevention. Knowledge 
of the profile and weight gain of this population of 
pregnant women seen by the PGS should serve as a 
basis for proposing new interventional measures to be 
applied during the prenatal or even preconception visits, 
improving patient care. 

❚❚ OBJECTIVE
To evaluate the pregestational body mass index, weight 
gain during gestation, and the maternal and fetal 
associated complications in the population of pregnant 
women seen at the Healthy Gestation Program.

❚❚METHODS
Patients
Demographic data (age, height, number of gestations, 
activity at work, and marital status) from the medical 
records of all patients seen by the Gynecology and 
Obstetrics residents in PGS prenatal care, at HIAE, 
between March 2015 and March 2016 were analyzed. 
This retrospective data analysis was approved by the 
Research Ethics Committee (CEP) of the Research 
Center of Hospital Israelita Albert Einstein, CAAE: 
59314616.4.0000.0071.

Not included were patients who presented with prior 
comorbidities, such as chronic arterial hypertension, 
and type 1 or 2 diabetes mellitus; missed prenatal 
accompaniment; had a miscarriage; or presented with 
incomplete data in the medical records. 

Calculations and categories of weight gain and body 
mass index
For the calculation of gestational WG (GWG), the 
baseline or pregestational weight as reported by the 
patient herself during the first visit or that measured 
within 4 weeks of gestation. The final weight was 
considered as that of the last visit, a few days before the 
delivery. The BMI was calculated by the ratio between 
the weight in kilograms divided by the height in meters 
squared. The patients were grouped according to the 
four categories, as per the pregestational BMI, using 
as criteria low weight (BMI <18.5kg/m²), normal 
weight (BMI 18.5-24.9kg/m²), overweight (BMI 24.9-
29.9kg/m²), and obesity (BMI ≥30kg/m²), in which 
the WG range during gestation was based on these 
pregestational BMIs.(2)

For the classification of GWG, we used as reference 
the pregestational BMI, as per the IOM criteria, which 
recommends a gain of 12.5 to 18kg for low weight 
women, 11.5 to 16kg for women with a normal BMI, 
7 to 11.5kg in overweight women, and 5 to 9kg in the 
obese.(2) The same recommendations are also adopted 
by the Federação das Associações de Ginecologia e 
Obstetrícia (Febrasgo) [Federation of Gynecology and 
Obstetrics Associations].(8)

In the “profession” category, patients were grouped 
in active and non-active jobs. Active jobs corresponded 
to those in which there was greater mobility for the 
woman and that demanded greater physical effort 
(and, therefore, a greater energy expenditure), such 
as nurse or licensed practicing nurses, cleaning lady, 
housekeeper, caregiver, kitchen worker; the less 
active jobs, such as switchboard operator, receptionist, 
secretary, were grouped into the same category.

Statistical analyses 
All statistical analyses were performed with the SAS (Proc 
MEANS and Proc FREQ) program. The association 
between the classification of GWG and pregestational BMI 
was done with the χ2 test. The population characteristics 
of patients were utilized as explanatory variables in linear 
or logistic regression models (Proc GLM) to understand 
the GWG. Additionally, the population and weight 
characteristics were used as explanatory variables for risk 
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of GDM and preeclampsia in this population, in logistic 
regression models. The model was adjusted for potential 
confounding factors, and the values of the odds ratio 
(OR) and respective 95% confidence intervals (95%CI) 
were considered significant for the p value ≤0.05.

❚❚ RESULTS
A flowchart of the inclusion of selected patients shows 
that, of the 229 initial patients, 151 were evaluated 
and grouped according to the pregestational BMI 
(Figure 1).

When evaluating isolated factors that could 
contribute to the chance of GDM occurring, we noted 
an association with mean initial BMI (p=0.003) and 
obesity at early pregnancy (p=0.001; Table 3).

Table 4 shows the effect of the joint association 
of all factors analyzed on the chance of occurring 
GDM and preeclampsia. Despite the fact that there 
was no evidence of interaction between the chance of 
occurring GDM and the majority of the variables, the 
association between the initial BMI classification and 
the occurrence of GDM, and the chance of patients 
with obesity at the beginning of gestation was estimated 
at 7.5 times the same change among patients with low 
or normal BMI at the start of pregnancy (p=0.005), 
reinforcing the simple model. 

There was no significant evidence of association 
between preeclampsia and any of the variables 
considered (Table 4).

❚❚ DISCUSSION
Considering the increase in weight is a modifiable 
risk fact, and that its deviations can be identified and 
corrected during pregnancy,(9) the promotion of healthy 
WG can be an important element in avoiding adverse 
maternal and fetal outcomes.(10)

Results expressed as n or n(%). * Patients with prior comorbidities were already excluded. 

Figure 1. Distribution of the study patients grouped as per the pregestational 
body mass index

The mean age of patients was 30.2±5.1 years, with 
homogeneous distribution of occupational activity 
(51% active and 47.7% non-active), which did not 
interfere in the perinatal outcomes between the 
groups (p=0.7612). The mean pregestational BMI was 
25.3±4.7kg/m², and the mean WG during gestation 
was 11.4±5.4kg (p>0.05, data not presented).

Among the pregnant women with low weight in 
early pregnancy, 18.3% had a WG above what is 
recommended. Among those who were overweight, 
36.6% had elevated WG, and among those with obesity, 
this proportion was 70.4% (p<0.001; Table 1).

On table 2, where the pregnant women were classified 
according to the pregestational BMI, the occurrence of 
GDM was considerably more present among the obese 
patients (37.03%; p=0.0069). Preeclampsia, on the 
other hand, did not show relevant statistical significance 
(p=0.5880).

Table 1. Relation between entre weight gain and initial body mass index

Classification 
of initial BMI 

Weight gain during gestation (categories)
Total
n (%)Low Normal High

n (%) n (%) n (%)

Low/Normal 31 (37.3) 37 (44.6) 15 (18.1) 83 (100)

Overweight 11 (26.8) 15 (36.6) 15 (36.6) 41 (100)

Obesity 0 (0.0) 8 (29.6) 19 (70.4) 27 (100)

Total 42 (28.0) 59 (39.3) 49 (32.7) 151 (100)
p<0.001 for the χ2 test of association. BMI: body mass index.

Table 2. Population characteristics of pregnant women of the Healthy Gestation 
Project, classified as per the pregestational body mass index 

Characteristics
Pregestational BMI pregestational

p valueLow Normal Overweight Obesity
(n=3) (n=80) (n=41) (n=27)

Initial BMI, kg/m² 17.6 22.3 26.5 33.4 <0.0001

Weight gain, kg 16.4 12.3 10.7 9.5 0.0319

GDM, % 0 8.7 9.7 37.0 0.0069

PE, % 0 3.7 7.3 11.1 0.5880

Weight of the 
NB, g

2,873.3±149.2 3,196.9±528.3 3,226.4±535.1 3,225.9±713.8 0.0942

p<0.05 was considered significant. BMI: body mass index; GDM: gestational diabetes mellitus; PE: preeclampsia; NB: 
newborn.
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The present study evaluated the weight gain of 
the population of pregnant women seen at the PGS of 
HIAE, as per IOM criteria,(2) and compared the groups 
of pregnant women that gained adequate weight, above, 
and below the goals, correlating with the populational 
characteristics and the perinatal outcomes.

Our results indicated that in the population 
assessed, there are 7.5 times greater chances of GDM 
occurring among the patients classified as obese at early 
pregnancy than with the patients with low or normal 
BMI at the same period of pregnancy. This distinction 
of chance was not noted among groups with different 
pregestational BMIs for the occurrence of preeclampsia. 
Others studies evaluated weight issues and the chance 
of GDM or preeclampsia. In a systematic review done 
in 2009, Torloni et al., demonstrated the existence of 
a linear association of the increase in pregestational 
BMI with the risk of developing GDM, in which, for 

each 1kg/m² increase in the BMI, the prevalence of 
GDM increased 0.92%.(11) In comparison with normal 
weight women, the non-adjusted odds ratio (OR) of a 
low-weight woman with the development of GDM was 
0.75, while the OR for overweight, moderately obese, 
and morbidly obese women was 1.97, 3.01, and 5.55, 
respectively.(11)

A study conducted with the Canadian population, 
in 2014, also demonstrated that women with elevated 
pregestational BMI were more prone to develop 
preeclampsia (OR: 3.5; 95%CI: 2.0-4.6 for overweight; 
OR: 5.3, 95%CI: 3.3-8.5 for obese), and GDM (OR: 
3.0; 95%CI: 1.8-5.0 for excess weight; OR: 6.5; 95%CI: 
3.7-11.2 for obese) than women with normal weight.(12) 

As to hypertensive disorders of pregnancy, studies have 
shown that these conditions are more likely to occur 
in women who developed a greater GWG; however, 
most of these studies have significant methodological 

Table 3. Simple models for the chance of gestational diabetes mellitus and preeclampsia

Odds ratio for GDM (95%CI) p value Odds ratio of PE (95%CI) p value

Age, years 1.076 (0.975-1.188) 0.146 0.942 (0.830-1.069) 0.355

Number of prior gestations 1.309 (0.863-1.987) 0.205 0.527 (0.202-1.379) 0.192

Weight gain during gestation, mean (standard deviation) 0.919 (0.839-1.006) 0.066 1.051 (0.928-1.190) 0.437

Weight gain during gestation

Low 1.004 (0.296-3.409) 0.995 4.462 (0.448-44.468) 0.202

Normal 1 1

High 1.671 (0.573-4.874) 0.347 6.591 (0.743-58.451) 0.090

BMI Classification

Low/normal 1 1

Overweight 1.174 (0.323-4.263) 0.808 2.105 (0.406-10.921) 0.375

Obesity 6.387 (2.126-19.181) 0.001 3.333 (0.631-17.602) 0.156

Initial BMI 1.146 (1.046-1.256) 0.003 1.092 (0.965-1.235) 0.164
p<0.05 was considered significant.
GDM: gestational diabetes mellitus; 95%CI: 95% confidence interval; PE: preeclampsia; BMI: body mass index.

Table 4. Multiple model of the chance of gestational diabetes mellitus and preeclampsia

Odds ratio of GDM (95%CI) p value Odds ratio of PE (95%CI) p value

Weight gain during gestation

Normal 1 1

Low 2.044 (0.522-8.003) 0.304 5.037 (0.451-56.236) 0.189

High 1.193 (0.324-4.396) 0.791 3.910 (0.387-39.543) 0.248

Classification of BMI

Low/normal 1 1 0.370

Overweight 0.999 (0.249-4.014) 0.999 3.146 (0.514-19.254) 0.215

Obesity 7.489 (1.819-30.828) 0.005 3.772 (0.455-31.289) 0.219

Age, years 1.087 (0.969-1.220) 0.153 0.984 (0.860-1.127) 0.817

Number of prior gestations 1.099 (0.666-1.815) 0.712 0.502 (0.183-1.375) 0.180
p<0.05 was considered significant.
GDM: gestational diabetes mellitus; 95%CI: 95% confidence interval; PE: preeclampsia; BMI: body mass index.
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limitations, since women who developed such 
hypertensive comorbidities are more likely to present 
with edema during pregnancy than the normotensive 
women, and this can result in a higher GWG.(2)

Our data proved to be opposite of those published by 
Seabra et al., for whom the most frequent complication 
associated with the weight shift was preeclampsia.(13) The 
GDM rate was 2.8% among those who were overweight/
obese, with no association with pregestational overweight 
or obesity (p=0.3); on the other hand, these presented 
with an increased risk of developing preeclampsia 
(p=0.03).(13)

It is noteworthy that the mean pregestational BMI 
of the sample of patients studied was 25.34kg/m², which 
corresponds to a measure of overweight.(2) Comparing 
these results with other national published projects, we 
found that the pregestational BMI of this population 
was slightly superior to that found in several studies. A 
study carried out at the hospital of Faculdade de Medicina 
de Jundiaí, in the state of Sao Paulo, with 712 pregnant 
women, presented with a mean initial BMI of 24.05 
(±4.74), and the total excessive WG was observed at 
36.9% of pregnant women.(14) In another retrospective 
study conducted in Para de Minas (State of Minas Gerais) 
with 64 patients between 2009 and 2011, a pregestational 
BMI of 23.3±4.2kg/m was found.(15)

In Brasil, according to the survey carried out by 
the Ministry of Health, one out of five individuals is 
overweight.(16) The prevalence of obesity went from 
11.8%, in 2006, to 18.9%, in 2016.(16) These data observed 
for the general population in the country reflect the 
population of pregnant women, and many studies 
have observed a significant association between excess 
weight before the gestation and a greater frequency of 
excessive GWG.(17)

In the population studied, there was no association 
between GWG and the occurrence of preeclampsia 
or GDM, but other studies have shown that GWG 
is an important factor of pregestational events. For 
example, Eleutério et al., found a predominance of 
adequate weight gain for pregnant women with normal 
pregestational BMI, and excessive WG for overweight 
pregnant women.(15)

Thus, the pregestational BMI and the GWG are 
factors associated with important perinatal events and 
results, and therefore, identifying obese patients and 
those with an inadequate WG during the gestational 
period prove to be fundamental measures of control 
and prevention of maternal and fetal morbidity and 
mortality. Some strategies for the prevention of WG 
and obesity have proved to be easily executed measures 
and have a lower cost than treatment of already obese 
individuals.(9)

❚❚ CONCLUSION
The mean pregestational body mass index in the 
population of pregnant women evaluated corresponded 
to the overweight category. The pregnant women who 
initiated prenatal care visits in the obese category had 
greater difficulty in maintaining adequate weight gain 
control, exceeding the determinations recommended 
by the Institute of Medicine. There was a significant 
association between obesity at the beginning of 
pregnancy and the occurrence of gestational diabetes 
mellitus, and for greater values of body mass index, we 
found a greater chance of gestational diabetes mellitus. 
For this population, initiating prenatal care with a 
pregestational body mass index in the obesity category 
increased the chance of gestational diabetes mellitus by 
7.5-fold.
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