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Abstract This article aims to evaluate the associated factors with excessive weight gain in pregnant women from Maceió, the capital of Alagoas,
Northeastern Brazil. Cross-sectional study with
pregnant women attended in public health in the
city of Maceió in 2014, of which socioeconomic,
clinical (glycemia, capillary hemoglobin, and
blood pressure measurement), dietary, and anthropometric data, including in the latter gestational weight gain, classified as insufficient, adequate and excessive according to the US Institute
of Medicine, were collected. The combination of
excessive weight gain with the independent variables was tested using the Poisson regression expressed by the Prevalence Ratio (PR) and a 95% confidence interval (CI 95%). We studied 403 pregnant
women with a mean age of 24.08 ± 6.01 years,
with 19.9% of them displayed insufficient weight
gain; 14.1% displayed adequate weight gain, and
66.0% displayed excessive weight gain, that was
associated with maternal hyperglycemia (PR =
1.35; CI 95% = 1.17 to 1.57; p < 0.001). Excessive
weight gain is common among pregnant women
evaluated with the association of this variable
with maternal hyperglycemia.
Key words Weight gain, Hyperglycemia, Prenatal care

Resumo O objetivo deste artigo é avaliar os fatores associados ao ganho ponderal excessivo em
gestantes de Maceió, capital do estado de Alagoas,
Nordeste do Brasil. Estudo transversal realizado
com gestantes assistidas pela rede pública de saúde
do município de Maceió em 2014, das quais foram
coletados dados socioeconômicos, clínicos (dosagens de glicemia, hemoglobina capilar e medida de
pressão arterial), dietéticos e antropométricos, incluindo neste último o ganho ponderal gestacional,
classificado em insuficiente, adequado e excessivo,
segundo o Instituto de Medicina dos Estados Unidos. A associação do ganho ponderal excessivo com
as variáveis independentes foi testada por meio de
regressão de Poisson expressa pela Razão de Prevalência (RP) e respectivos intervalos de confiança a
95% (IC95%). Foram estudadas 403 gestantes com
idade média de 24,08 ± 6,01 anos, sendo que em
relação ao ganho ponderal 19,9% delas o tiveram
insuficiente; 14,1% adequado e 66,0% excessivo,
estando este último associado à hiperglicemia materna (RP = 1,35; IC95% = 1,17-1,57; p < 0,001).
O ganho ponderal excessivo foi frequente entre as
gestantes avaliadas, com associação dessa variável
com a hiperglicemia materna.
Palavras-chave Ganho de peso, Hiperglicemia,
Cuidado pré-natal
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Introduction
The anthropometric evaluation in pregnancy is
a low-cost and very useful procedure for the establishment of early and effective interventions
during prenatal care, with a view to reduce maternal and fetal risks, where gestational weight
gain should be used as an indicator of maternal
nutritional status1.
The World Health Organization (WHO) and
the Institute of Medicine of the United States
(IOM-USA)2 recommend ranges of gestational weight gain, differentiated according to the
pre-gestational maternal nutritional status; this
recommendation was also adopted by the Brazilian Ministry of Health3. Thus, women with
pre-gestational low-weight diagnosis should
have a weight gain of 12.5 to 18.0 kg; those considered eutrophic a weight gain of 11.0 to 16.0 kg;
those overweight from 7.0 to 11.5 kg, and obese
women from 5.0 to 9.0 kg2.
A systematic review of the epidemiology of
weight gain during pregnancy states that its excessive form raises the maternal risk of obesity
in the postpartum period, contributing to the
increased prevalence of this condition4. In addition, it increases the chance of gestational diabetes mellitus, hypertensive disorders and there are
reports of fetal cases of macrosomia, cephalopelvic disproportion, and perinatal asphyxia5,6.
In general, studies on the determinants of
excessive weight gain during gestation are scarce,
with emphasis on those related to worse socioeconomic conditions. The impairment of health
and nutritional states has also been described as
factors associated with this outcome7-9.
The gestation is a critical period, in which
nutritional status directly influences maternal
and fetal health, requiring an increased attention
to health services. Although insufficient weight
gain persists as a public health problem, excessive weight gain is an issue that needs immediate
attention in primary care, given the adverse consequences of this aggravation9.
Thus, the aim of the present study is to evaluate the factors associated with excessive weight
gain in pregnant women from Maceió, capital of
the Alagoas, Northeast Brazil.

Methods
This is a cross-sectional study was carried out
in Basic Health Units (BHU) in the municipality of Maceió in the year 2014, located in the

homonymous microregion and mesoregion of
Eastern Alagoas, a northeastern macroregion of
the country. The municipality, the largest in the
state of Alagoas, considered medium-sized by the
United Nations Development Program, had an
estimated population of 1.005.319 inhabitants in
2014, and a human development index of 0.73510.
This study is part of a larger research for
the Unified Health System (UHS), funded by
the PPSUS/02/2013/FAPEAL, entitled “Nutritional status, weight gain and feeding behavior
of pregnant women in Maceió-Alagoas: impact
on health of the binomial mother-child” that
also had as objective to evaluate the weight gain
gestational and its associated factors.In the present study were included pregnant women with a
single fetus and attended by the municipal public
network from Maceió. Were excluded pregnant
women who did not perform some of the study
steps (anthropometry and/or food survey). Not
included pregnant women that presented difficulties of locomotion and twin pregnancy. The
sample calculation was performed using the Epi
Info Version 7.0, considering as an outcome of
interest the prevalence of excessive weight gain
during pregnancy according to Assunção et al.11
estimated at 45%, a sample error of 5%, a confidence level of 95%, would require 381 volunteers.
Due to the availability of resources, 403 pregnant
women who completed the research protocol
(two 24-hour reminders) were included, out of a
total of 432 volunteers from the original project,
totaling a loss of 29 pregnant women.
It is emphasized that Maceió is strategically
organized in eight health districts, covering the
districts of the capital, with a total of 60 BHU.
Thus, from a list of all the BHU of the capital
was drawn 50% of the total by sanitary district
(made by random lottery). Based on these data,
a weighting calculation was performed according to the number of pregnant women enrolled
in each BHU, a list provided by the Municipal
Health Department of the municipality (Rede
Cegonha) so that those units with more registered pregnant women contributed, proportionally, of pregnant women in the sample.
Recruitment of pregnant women was done in
a random manner before the start of the prenatal
consultations at BHU, where they were initially
invited to participate in the research and guided to signing the informed consent form. In sequence, the questionnaire developed and tested
previously by the research group was applied.
The information collected included socioeconomic data (age, monthly family income, ma-
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For the purpose of data analysis, the mean values
obtained in two blood pressure measurements
were used, with 20 minutes intervals. The systolic blood pressure ≥ 140 mmHg and/or diastolic
blood pressure ≥ 90 mmHg were used as cut-off
points for high blood pressure16.
In order to verify the presence of anemia, hemoglobin was measured by capillary blood samples using disposable microcuvettes using the
Hemocue® (Hemocue Limited, Sheffield - UK)
portable photometer. The results were obtained
immediately by reading the apparatus used and
expressed in deciliters. Dosing was performed only
once, but in the presence of hemoglobin < 10 g/
dL, the test was repeated and the result obtained by
the mean of the two samples. For the diagnosis of
anemia, the criterion proposed by the WHO17 was
used, which defines as hemoglobin concentration
below 11 g/dL, and for severe anemia < 7 g/dL.
Blood glucose measurements were made
through the collection of capillary blood samples
using Softclik disposable lancers and the Accu
Check Performa portable digital glycol meter,
both from Roche® Laboratory. The results were
obtained immediately by reading the apparatus
and expressed in mg/dL. The capillary dosage was
performed once with a cut-off point of 140 mg/
dL according to the Brazilian Diabetes Society in
its latest Directive18.
The independent variables studied were:
age range (≤ 19 years / 20-34 years / ≥ 35 years);
monthly household income ≤ 1 minimum wage
(yes / no); no stable union (yes / no); schooling ≤
4 years of study (yes / no); primigravida (yes / no);
gestational age ≥ 20 weeks (yes / no); high blood
pressure (yes / no); hyperglycemia (yes / no); anemia (yes / no); nutritional status classified by gestational BMI (low weight, eutrophy, overweight
and obesity), and high food (caloric, protein, lipid, and glucose) and low fiber intake.
The data were processed using Stata version
13.0. In the study, multiple Poisson logistic regression with robust variance estimation was
used to identify associated factors with excessive
gestational weight gain (dependent variable). The
variables that were significantly less than 20% (p
< 0.20) in the univariate test were tested in the adjusted model. The magnitude of the associations
between the independent variables and the outcome variable was expressed in Prevalence Ratio
(PR) and respective Confidence Intervals (95%
CI), considering a significant p < 0.05.
The present study was approved by the Ethics
and Research Committee of the Federal University
of Alagoas.
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ternal schooling, and marital status), prenatal
(parity and gestational age), nutritional status
(anthropometry and food consumption), and
serum levels of hemoglobin, glucose, and blood
pressure measurements. The data collection was
done by students prior trained, and supervised by
a nutritionist (ACMO).”
For the anthropometric evaluation, the variables of weight and height were measured using a
Marte LC200® digital scale and portable stadiometer. The gestational body mass index (BMI) was
calculated, and using cut-off points established by
Ministry of Brazil Health3 the pregnant women
had the nutritional status classified as low weight,
adequate, overweight, and obesity. Data of weight
and pre-gestational BMI were also investigated,
being these data referred by the pregnant woman
considering age range also by Ministry of Brazil
Health3. The weight gain during pregnancy adjusted for gestational age at the time of the interview was evaluated to the IOM2 meta-weight
recommendations, being classified as insufficient
weight gain, adequate weight gain, or excessive
weight gain (the latter, the variable outcome of
the analyzes).
Two 24-hour dietary recall was used to evaluate the energy and macronutrient consumption,
the first realized at the time of application of the
survey questionnaire and the second by phone,
with an interval of up to a month after the initial collection. Both the food assessment was corresponding to typical days in the week. The data
were analyzed using the nutritional prescription
and assessment system-Avanutri 4.0®, with subsequent adjustments of calories and nutrients by the
Estimated Average Requirement (EAR) method as
a cut-off point12. The evaluation of the adequacy
of food consumption was based on the existing
recommendations for pregnant women according
to the Dietary Reference Intakes (DRIs)13. Food
intake was considered adequate when the frequency established by the average of the two food
recall data collected was between the EAR corresponding to the Reference Dietary Intake and the
Tolerable Upper Intake Level (UL), which is the
tolerable upper limit of the intake12. The individual energy requirement and fiber recommendation
were based Food and Agriculture Organization/
World Health Organization/United Nations University/Institute of Medicine14,15.
The blood pressure was measured using the
Omron 705 CP® device, with the women sitting
comfortably for at least 5 minutes in a chair (with
their feet flat on the floor), in a calm environment,
and with the right arm positioned at heart level.
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Results
A total of 403 pregnant women with a mean
age of 24.08 ± 6.01 years, ranging from 14 to
44 years old, were studied, with 24.3% of them
adolescents. More than 50.0% of them (56.8%)
had monthly family income ≤ 1 minimum wage;
43.9% were primigesta and 63.9% were gestational age ≥ 20 weeks (Table 1). We excluded 29
pregnant women who did not complete the research protocol. There were no refusals.
Regarding nutritional status, 17.1% were underweight and 42.9% were overweight (29.0%
overweight and 13.9% were obese). According to
gestational weight gain, 19.9% had insufficient
gain; 14.1% adequate gain and 66.0% excessive gain. Regarding food consumption, 11.2%,
21.3%, 13.9% of pregnant women presented
high caloric, protein, lipid and glucose consumption, and 82.9% presented low consumption of
dietary fiber (Table 1).
The results of the univariate analysis of the
association between the independent variables
and the excessive gestational weight gain are
shown in Table 1, with association of the outcome after adjustment of the model only with
maternal hyperglycemia [PR = 1.389 (95% CI =
1.197-1.611); p < 0.001] (Table 2).
However, the variables pregnancy, maternal
obesity, and high protein intake were also included in the adjusted model, since they were included in the criteria proposed for this last analysis (p
< 0.20 in the crude analysis).

Discussion
Adequate nutritional status and maternal weight
gain are important factors for an adequate gestational outcome, as well as maternal and infant
health maintenance over the years19,20. In this
research, almost two-thirds of pregnant women presented excessive weight gain (66.0%), a
much higher frequency than that found in studies performed with Brazilian pregnant women in
Campina Grande (43.0%)21 and Rio Grande do
Sul (44.8%)22, and with pregnant women in Canada (48.7%)8.
It is known that excessive weight gain during
pregnancy contributes heavily to the obesity epidemic in modern times. The prevalence of this
condition has been increasing and being a cause
for alarm among health professionals23, and the
fact that in this study those obese women had a
greater weight gain compared to non-obese wom-

en (16.2% versus 9.5%; p = 0.034). A similar result was found in a study carried out in Southern
Brazil where a higher risk of excessive weight gain
was observed in pregnant women with pre-gestational overweight and obesity (RR 1.75, 95% CI
1.48-2.07 and RR: 1.55, 95% CI: 1.23-1.96, respectively)22, and in another study conducted with
women in Scotland, UK, where significant associations were found between high maternal BMI
and excessive weight gain24, and in the study with
pregnant women in Rio Grande do Sul, where was
observed that overweight women at conception
had the lowest proportion of healthy weight gain
during pregnancy20.
It is known that pregnancy is a complex process where adaptations occur in the metabolic and
physiological mechanisms aiming to promote fetal growth and maintenance of maternal health.
For this, are required a variety of genetic and environmental interactions25. It is worth mentioning
in this process the leptin hormone, responsible
for regulating food intake and energy expenditure, which has its production proportional to the
amount of body fat26. However, overweight individuals may develop resistance to this action. A
study27 carried out with pregnant women found
a relationship between a certain genetic polymorphism of leptin with the development of pre-pregnancy overweight and obesity, as well as with excessive weight gain during pregnancy. In addition,
all overweight women had higher concentrations
of leptin in all trimesters of pregnancy.
On the other hand, women who are overweight or obese before becoming pregnant, or
those who gain excessive weight during pregnancy, are more likely to retain weight gained
during this period, which increases the risk for
the development of future diseases28. However, it
is still unclear whether the association between
pre-gestational BMI and postpartum weight
change are independent of other factors able of
altering maternal weight standards in the postpartum period29.
In this context, a randomized trial30 was developed with Egyptian pregnant women to test
the effect of dietary counseling on excessive
weight gain during pregnancy. The intervention
group presented higher rates of maternal weight
gain according to the recommendations when
compared to the control (42.7% vs 13.9%, respectively), allowing the authors to conclude that
such intervention reduces the excessive weight
gain proportion during pregnancy, as well as improves eating practices. Consequently, leading to
better perinatal outcomes.

3021

Total
n=403
(100%)

Excessive
weight gain
n=266
(66.0%)

Gross RP
(IC95%)

24.3
67.7
7.9
4.7
56.8
20.1

24.1
67.3
8.6
4.1
55.0
21.4

0.986 (0.835-1.263)
1.00
1.09 (0.872-1.380)
0.871 (0.589-1.289)
0.930 (0.808-1.070)
1.084 (0.921-1.275)

0.868

43.9
63.9

39.8
64.5

0.845 (0.730-0.979)
1.026 (0.885-1.190)

0.026
0.731

17.1
40.0
29.0
13.9

15.8
39.8
28.2
16.2

0.959 (0.740-1.122)
1.00
0.959 (0.819-1.124)
1.194 (1.013-1.408)

0.351

11.2
21.3
13.9
1.4
82.9

12.0
18.3
14.5
1.6
91.4

1.087 (0.879-1.345)
0.827 (0.670-1.021)
1.052 (0.859-1.289)
0.912 (0.449-1.875)
1.000 (0.990-1.010)

0.439
0.078
0.619
0.804
0.469

27.7
3.0
5.4

27.9
3.0
7.7

1.012 (0.866-1.182)
1.011 (0.673-1.519)
1.438 (1.244-1.663)
*Univariate Poisson regression, p < 0.05 as significant; RP – Prevalence ratio; CI 95% - 95% Confidence Interval.

0.878
0.955
<0.001

Variables
Socioeconomic data
Age group (years)
≤ 19
20-34
≥ 35 anos
Schooling ≤ 4 years of study
Monthly family income ≤ 1 minimum wage
Without stable union
Of prenatal
Primigesta
Gestational age ≥ 20 weeks
Nutritional status
Anthropometry (current BMI)
Low weight
Eutrophy
Overweight
Obesity
Food consumption
High Caloric
High Protein
High Lipid
High Glycidic
Low Fiber
Clinical
Anemia
High blood pressure
Hyperglycemia

Current research on weight gain has shown
a tendency to decline in adequate gestational
weight gain in detriment to the increase in excessive weight gain6,9, the latter related to the cesarean delivery route, with the birth of preterm newborns, neural tube defects, macrosomia, higher
admission rates in Pediatric Intensive Care Units,
and increased risk of preeclampsia31,32, where in
a recent study carried out in the public health
system of Maceió municipality, obesity and excessive weight gain in pregnant women with preeclampsia when compared to those without the
disease (p < 0.001 and p = 0.013, respectively)33.
Added to that, a study carried out in a public
maternity hospital in Rio de Janeiro also showed

p-value*

0.427
0.491
0.314
0.330

0.612
0.034

Table 2. Multivariate analysis of factors associated with
excessive gestational weight gain among pregnant women
assisted by the public health system in 2014, Maceió-AL.
RP adjusted
p-value*
(CI 95%)
Hyperglycemia
1.389 (1.197-1.611)
<0.001
Primigesta
0.870 (0.735-1.030)
0.108
Obesity
1.145 (0.948-1.384)
0.158
Excessive protein intake 0.853 (0.677-1.074)
0.177
Variables

*Multivariate Poisson regression, p < 0.05 as significant; RP Prevalence ratio; CI95% - 95% Confidence Interval.
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Table 1. Univariate analysis of the association between socioeconomic variables, prenatal, nutritional, and
clinical status, and excessive gestational weight gain among pregnant women assisted by the public health system
in 2014, Maceió-AL.
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an increase in the risk of preeclampsia in overweight pregnant women23. Data from the international, multicenter and epidemiological Hyperglycemia and Adverse Pregnancy Outcome
(HAPO)34, which included 15 centers in 9 countries, concluded that a high maternal BMI was
associated with a higher frequency of the disease.
An interesting fact in the present study was
the association of excessive weight gain with
maternal hyperglycemia, which may lead to the
development of gestational diabetes mellitus in
this group, a hypothesis already confirmed by the
study by Zhong et al.35 who concluded that the
excessive early gestational weight gain is a significant risk factor for the onset of gestational diabetes mellitus.
The relationship between overweight and
gestational diabetes assumes that in women already prone to insulin resistance due to obesity or genetic predisposition, the physiological
tendency of pregnancy is increased, leading to
exacerbation of hormones against insulin regulators, causing hyperglycemia and consequently
the onset of gestational diabetes mellitus, usually diagnosed around the 20th to 24th weeks of
pregnancy36.
In this context, data from Vigitel37 show a
significant temporal variation, considering data
from 2006-2016, between overweight indicators
(BMI ≥ 25kg/m²), obesity (BMI ≥ 30kg/m²),
medical diagnosis of arterial hypertension and
medical diagnosis of diabetes. Despite the increasing trend of such indicators in both sexes,
women presented variation coefficient superior
to men in all of them except for hypertension.
This reinforces the need for a greater care to the
health of this public, considering that the excessive weight gain during the gestational period,
as well as its maintenance, is risk factors for the
evaluated conditions38.
In this research, it is important to note that
a good part of the pregnant women studied had
more than 4 years of study, without association
of the outcome studied with this variable, nor
with the other socioeconomic variables evaluated. This fact can be justified by the homogeneity of the studied sample, since all the pregnant
women come from the public health network of
the municipality. However, in the study carried
out with pregnant women in two municipalities
of the state of Rio de Janeiro, it was observed that
the higher the schooling in years of study, the
greater the chance of overweight during pregnancy9. In another study, in southern Iran, the
proportion of excessive weight gain was lower

among pregnant women with higher education
(> 12 years)39.
In the present study, there was no association
between excessive weight gain in pregnancy and
high energy, macronutrient and fiber consumption. However, studies relate inadequate dietary
patterns during pregnancy with excessive weight
gain in this period40,41 with an association between increased dietary energy density and the
food pattern characterized by fast food foods
(sweets, chocolates, processed meat, others) in
the gestational period with increased weight gain
at the end of pregnancy. This suggests that processed foods measure an aspect of diet that is independent of total energy and total fat intake41.
In addition, in a previous study, a positive
association between energy intake and maternal
weight gain was observed until the end of the
gestational, as well as the carbohydrate intake or
consumption of monosaccharide and saccharose
was taken into account42. In the study Pathirathna et al.43 suggest that second trimester maternal
carbohydrate intake has significant impacts on
total gestational weight gain and neonatal birth
weight. In a study carried out in Porto Alegre
(RS), they highlight the effective interventions
used to reduce the speed of weekly weight gain
in overweight pregnant women. The prevalence
of overweight pregnant women who gained more
than 10 kg in 20 weeks was higher (RR = 0.4; 95%
CI = 0.19-0.96) in the control group (29.1%),
when compared to the Intervention group
(12.5%)44. In particular, consumption of ample
vegetables, fruits, whole grains, and lean meats,
and limited consumption of alcohol, caffeine and
foods high in saturated fat during pregnancy has
been recommended45,46. Evidence has emerged
showing that consumption of foods high in sugar47, saturated fat48 and sodium49 during pregnancy can be particularly harmful to both the
pregnant woman and their neonates. The study
by Drehmer et al.50, it was seen that an inadequate
consumption of fiber increases the risk of weight
gain, foods with a high fiber content have been
proposed to be more satiating, reduce hunger
and decrease energy intake. Thus, it is incumbent
upon health professionals to focus on gestational
weight gain, as well as to encourage the practice
of healthy eating and promote educational actions that lead to their promotion, because the
idea of “eating for two” during pregnancy still
prevails, even though it has no scientific basis,
thus favoring excessive weight gain51.
There is a need to conduct longitudinal and
population-based studies to better clarify the
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an appropriate gestational weight gain program
seems to have a positive effect on the woman’s
weight in up to six years postpartum, preventing
complications and future risks.

Conclusion
There was a high frequency of excessive gestational weight gain among pregnant women in Maceió,
with an association between this variable with
maternal hyperglycemia. It is important a monitoring nutritional status during gestation and before and after it, especially in overweight women,
in order to minimize possible gestational complications, and the need to monitor weight retention in the postpartum period and an adequate
recovery of nutritional status. The identification
of the maternal nutritional diagnosis, including
the food consumption, and the monitoring of the
weight gain during pregnancy should be actions
instituted effectively in the prenatal routine. The
results of the present study serve as subsidies for
effective decision making and implementation of
public policies in the SUS.
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problem, since the recognition and control of
these factors may contribute to the prevention of
possible complications during pregnancy.
In view of the above, it is evident the importance of nutritional care not only during pregnancy, but also in the pre-gestational period,
considering that the maternal nutritional status
prior to gestation and the gestational weight gain
have a great influence on the health of the mother-fetus. Therefore, during the prenatal routine
that occurs in basic care, special zeal must be
used in the food consumption of these women
with the objective of promoting the health of
this public; as well as in the postpartum period,
where the retention of the acquired weight may
constitute a risk factor for the development of
chronic diseases, besides the incorporation of
such risks for a future pregnancy38,52.
Additionally, in their study, Swift et al.53
pointed out that adequate nutritional care in prenatal care provides a window of opportunity for
the development of improvements in the food
standard, specifically benefiting the mother-child
binomial. Furthermore, Claesson et al.54 observed in their study that a prenatal follow-up in
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