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Abstract
BACKGROUND: This study evaluate the influence of weight gain of pregnant women under different
clinical conditions (Tobacco, Diabetes mellitus (DM), Hypertension, Intrauterine growth restriction (IUGR)
and Control) on the birth weight of newborns.

METHODS: This is an observational, longitudinal study nested in a prospective controlled cohort and
conducted from 2011 to 2016 in three hospitals in the city of Porto Alegre (Brazil). Sociodemographic,
prenatal (maternal gestational weight gain, among others) and perinatal (birth weight) data from 372
mother-child pairs were analyzed. Pearson's correlation was used to verify the relationship between
gestational weight gain and birth weight. Multivariate regression was performed to determine the
association between maternal weight gain in the presence of various health conditions and birth weight.

RESULTS: There were no statistical differences in gestational weight gain in different health condition
groups (p=0.092). However, women in the Hypertension group had a tendency to gain more weight (p =
0.097). Mothers in the intrauterine growth restriction group gained less weight. A positive correlation was
observed between gestational weight gain and birth weight in the Tobacco (p = 0.003) and Control (p
=0.001) groups, which remained positive only in the Control group after adjustment (p<0.004).

CONCLUSIONS: Only weight gain in pregnant women without clinical changes during pregnancy seemed
to influence the weight of the newborn. It is assumed that other factors, such as metabolic or nutritional,
present among smoking, diabetes mellitus, hypertensive or with intrauterine growth restriction pregnant
women have different modulations on the intrauterine environment and, therefore, exert a different
influence on fetal growth.

Background
Several aspects may influence the prognosis of pregnancy – including the mother’s nutritional status
during pregnancy. Because of its relationship with newborn nutritional status, as well as with maternal
and infant morbidity and mortality outcomes, the mother’s nutritional status must be carefully evaluated
and monitored by healthcare teams.1,2

Inadequate gestational weight gain (both lower and higher than recommended) has been associated with
adverse maternal and child outcomes.3 A recent systematic review and meta-analysis including over 1
million women has reported that insufficient gestational weight gain was associated with an increase in
the number of infants born small for gestational age (SGA) and of premature births. Conversely, excess
gestational weight gain was associated with an increase in the number of Cesarean sections and infants
born large for gestational age (LGA).4

The risk of developing childhood overweight has been associated with maternal weight gain during
pregnancy.5 However, it is still not entirely clear whether this association is linked to genetic or
environmental factors such as maternal lifestyle.6
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In epigenetic terms, the intrauterine environment has been shown to influence fetal and postnatal growth
and development, as well as the risk of developing chronic, non-communicable diseases in adulthood.7

From a health perspective, maternal lifestyle and prenatal factors should be recognized as important
modulators that influence health and disease in  offspring and future generations.8 As a result,
interventions aimed at controlling the mother’s nutritional status could potentially reverse these induced
epigenetic and phenotypic changes.7

Several studies have reported an influence of health conditions during pregnancy on pre and perinatal
outcomes. For example, tobacco use may have short-term impacts that include preterm birth, growth
restriction, low birth weight, and sudden infant death syndrome; in the long term, tobacco use may cause
systemic arterial hypertension, diabetes mellitus and obesity.9 According to a systematic review,
hypertension may have negative impacts on the child’s cardiovascular, immunological, and neurological
health. In addition, another study has also shown that gestational hypertension and pre-eclampsia
correlate with high blood pressure and lower cognitive function, respectively, in children.10

Still regarding the aforementioned repercussions of maternal health conditions during pregnancy, fetal
exposure to gestational DM has been associated with the occurrence of macrosomia and obstetric
complications at birth,11 higher median body mass index (BMI) at birth,12 with greater adiposity,13 and
increased chance of DM in the offspring during childhood and adolescence.14 In addition, growth in an
intrauterine environment with nutritional and metabolic restrictions produces epigenetic changes, which
may, in the long run, promote the development of insulin resistance, obesity, and dyslipidemia.15

Considering the body of evidence linking inadequate gestational weight gain with unfavorable maternal
and child health outcomes, it is relevant to inquire whether the association of certain health conditions
with inadequate gestational weight gain will also impact birth weight. Thus, the objective of the present
study was to To evaluate the influence of weight gain of pregnant women under different clinical
conditions (Tobacco, Diabetes mellitus, Hypertension, Intrauterine growth restriction and Control) on the
birth weight of newborns.

Methods
This is an observational, longitudinal study nested in a prospective controlled cohort project titled
“Perinatal impact of different intrauterine environments in the first half of the child’s life and development
- IVAPSA study.” The IVAPSA followed mothers and newborns to investigate the impact of adverse
intrauterine environments on the growth and development of children. The study design and methods
have been published elsewhere.16 And, more recently, its development and data collection processing.17

A convenience sample consisting of 400 mother-child pairs was recruited. Participants were distributed
into five maternal health condition groups: Hypertension, DM, IUGR, Tobacco smoking, and Control (this
last one, without any condition of the other groups) The pregnant women were recruited from three public
hospitals in Porto Alegre: Hospital de Clínicas de Porto Alegre (HCPA), Hospital Fêmina, and Hospital
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Nossa Senhora da Conceição, the last two belonging to the same group Hospital Conceição Group (GHC).
All three hospitals serve populations with similar sociodemographic characteristics, providing prenatal
assistance and deliveries for high-risk pregnancies.

HIV-positive women, those with multiple pregnancies or premature births (<37 weeks), as well as
newborns with acute illnesses or congenital malformations were not included in the study. The selection
criteria for inclusion in the study groups, recruitment, and interviews are described in detail in the original
article by Bernardi et al.16

The IVAPSA cohort recruited 400 mother-child pairs, each allocated into one of five health condition
groups. Twenty-eight mother-child pairs meeting the criteria for more than one group concomitantly were
characterized as a “multiple criterion group” and were excluded from the study. Sample selection is
described in Figure 1.

 

Data collection

The first interviews were performed 24-48 hours after birth. In addition to the information provided by the
mothers, the prenatal card and the medical records of the mother and newborn were also reviewed.

Information was collected on maternal sociodemographic characteristics (skin color, marital status, age,
schooling, and family income) and prenatal care (parity, gestational age, number of prenatal
consultations), gestational weight gain, perinatal information (type of birth, weight, length, Apgar score,
and adequacy of birth weight for gestational age).

The final gestational age (GA) variable resulted from the combination, in order of obstetric importance, of
the following: newborn gestational age determined by the Capurro method, obstetric ultrasound and last
menstruation date. Parity was defined as the number of previous children. The variable “pre-gestational
overweight” was defined by combining the World Health Organization (WHO) overweight and obesity BMI
categories.18 Gestational weight gain was calculated by subtracting the last weight measured by the
medical team during pregnancy from the pre-pregnancy weight recorded in the in the prenatal portfolio.

Statistical analysis

The main outcome measure was newborn weight (in grams). The Kolmogorov-Smirnov test was applied
to assess whether the distribution of the studied variables was normal. Continuous variables were
described as mean and standard deviation when parametric; for non-parametric variables, median and
interquartile range were used. Categorical variables were described as absolute number and frequency.
The test used to verify the association of parametric variables was ANOVA. For non-parametric variables,
Kruskal-Wallis was used. To compare categorical variables between groups, the Tukey test with Dunn's
post hoc test was used.
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Pearson's correlation was used to verify the relationship between gestational weight gain and newborn
weight. Multivariate regression evaluated the association between gestational weight gain and the
newborn's weight according to each adverse intrauterine environment, and adjusted for maternal age,
family income, smoking in the previous pregnancy, number of prenatal visits, and GA. A significance level
of 5% was adopted. Processing and analysis were performed using the Statistical Package for the Social
Sciences-(SPSS) version 21.0.

Ethical considerations

The IVAPSA study was approved by the Ethics Committees at HCPA (protocol 11-0097) and GHC
(protocol 11-027). The study protocol is in accordance with Brazilian guidelines and regulations
governing human research.19 At the time of recruitment, all women received a comprehensive explanation
regarding the study objectives and protocol, and were ensured the possibility of leaving the study without
any compromising their care. After signature of the informed consent form, the mother-child pair was
included in the study.

Results
The study included 372 mother-child pairs distributed into five groups. Table 1 shows socio-demographic,
maternal, gestational, and perinatal characteristics of the sample. Significant differences were noted
among the groups regarding maternal age (p = 0.001), marital status (p = 0.007), maternal education (p =
0.002), family income (p < 0.001), parity (p = 0.003), overweight pre-pregnancy (p < 0.001), smoking in the
previous pregnancy (p < 0.001), number of prenatal consultations (p < 0.001), gestational age (p = 0.051),
type of birth (p < 0.001), birth weight (p < 0.001), and length at birth (p < 0.001).

Mean maternal age was significantly higher in the DM and hypertension groups. The highest prevalence
of excess gestational weight gain and the highest number of prenatal visits were observed in the DM
group. Vaginal delivery was more frequent in the tobacco, control, IUGR and DM groups, while Cesarean
delivery was more frequent in the hypertension group. The highest mean birth weight was recorded in the
DM group. The control group had the highest mean birth length.

Median parity was lowest in the IUGR group. That group also had the lowest prevalence of overweight
and the highest mean gestational age. Participants in the tobacco group had less favorable indicators
compared to the other groups regarding marital status with partner, education, family income, number of
prenatal consultations, and birth weight and length.

Table 1 – Socio-demographic and maternal characteristics, prenatal and perinatal data and gestational weight
gain in different intrauterine environment groups 
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Variables Overall
sample
(n=372)

DM
(n=62)

Hypertension
(n=26)

Tobacco
(n=87)

IUGR
(n=36)

Control
(n=161)

P

n (%) n (%) n (%) n (%) n (%) n (%)
Maternal/sociodemographic
characteristics 

           

Maternal age (years) –
x± SD

25.9 ± 6,5 28.2 ±
5.8b

28.7 ± 6.9b 24.6 ±
5.7a

23.9 ±
6.0a

25.7 ±
6.9ab

0.001

Skin color (self-report)- n(%)             0.268
White 223 (59.9) 40

(64.5)
18 (69.2) 51

(58.6)
16

(44.4)
98

(60.9)
 

Non-white 149 (40.1) 22
(35.5)

8 (30.8) 36
(41.4)

20
(55.6)

63
(39.1)

 

Marital status – n(%)             0.007
 With partner 296 (79.6) 52

(83.9)
21 (80.8) 57

(65.5)
30

(83.3)
136

(84.5)*
 

Without partners 76 (20.4) 10
(16.1)

5 (19.2) 30
(34.5)*

6 (16.7) 25
(15.5)

 

Maternal schooling (years) –
x± DP

9.3 ± 2.7 10.0 ±
3.2b

9.1 ± 2.9ab 8.4 ±
2.6a

9.7 ±
2.2ab

9.5 ±
2.5ab

0.002

Family income (R$) – median
(P25 – P75)

1600 
(1000-
2500)

1500b

(1100-
2900)

1500 
(950-2250)

1240a

(800-
1900)

1600 
(1085-
3000)

2000b

(1210-
3000)

<0.001

Prenatal and perinatal data              
Smoking in previous
pregnancy (%)

56 (15.1) 5 (8.1) 2 (7.7) 42
(48.3)*

1 (2.8) 6 (3.7) <0.001

Planned pregnancy - n (%) 130 (34.9) 29
(46.8)*

10 (38.5) 14
(16.1)

14
(38.9)

63
(39.1)

0.001

No. of prenatal visits – x± SD 8.0 ± 3.2 9.8 ±
3.5c

9.2 ± 2.7bc 6.4 ±
2.8a

7.6 ±
3.1ab

8.1 ±
2.9b

<0.001

GA (weeks) – x± SD 39.1 ± 1.2 39.0 ±
1.2

38.6 ± 1.1 39.2 ±
1.3

38.9 ±
1.3

39.3 ±
1.2

0.051

Parity – median (P25 – P75) 2 (0 – 2) 2 (0 –
3)ab

2 (0 – 3)ab 2 (0 –
3)b

0 (0 –
2)a

1 (0 –
2)ab

0.003

Type of delivery – n(%)             0.001
Vaginal 246 (66.1) 34

(54.8)
9 (34.6) 65

(74.7)
24

(66.7)
114

(70.8)
 

C-section 126 (33.9) 28
(45.2)*

17 (65.4)* 22
(25.3)

12
(33.3)

47
(29.2)

 

Newborn sex             0.892
Male 172 (46.2) 29

(46.8)
12 (46.2) 44

(50.6)
15

(41.7)
72

(44.7)
 

Female 200 (53.8) 33
(53.2)

14 (53.8) 43
(49.4)

21
(58.3)

89
(55.3)

 

Birth weight (g)– x± SD 3242 ±
500

3451 ±
453c

3265 ± 523bc 3114 ±
403b

2528 ±
173a

3385 ±
450c

<0.001

Birth length – x± SD 48.6 ± 2.2 49.0 ±
1.9bc

48.4 ± 1.9bc 48.0 ±
2.3b

46.1 ±
1.6a

49.3 ±
2.0c

<0.001

Nutritional status              
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Pre-gestational overweight -
n (%)

153 (45.3) 43
(74.1)*

13 (56.5) 34
(43.6)

7 (20.6) 56
(38.6)

<0.001

Gestational weight gain- Kg 13.6 ±7.2 13.1 ±
8.4

16.9 ± 6.0 13.8 ±
6.7

11.3 ±
5.5

13.6 ±
7.1

0.092

ANOVA was used to compare parametric continuous variables, and the  Kruskal-Wallis test to compare
nonparametric continuous variables. SD: standard
*Statistically significant according to adjusted residual tests at 5%. a,b,c Equal superscript letters denote no
difference at 5% significance by Tukey’s or Dunn’s test. GA: defined by a combination  of the following: newborn
gestational age according to the Capurro method, obstetric ultrasound (USG) and last menstruation date (LMP).

There were no statistically significant differences in terms of gestational weight gain between the five
groups (p = 0.092). However, there was a trend towards greater weight gain among pregnant women in
the hypertension group (p = 0.097), and towards less weight gain in the IUGR group (p = 0.269) (Table 1).
As expected, it was observed that birth weight was lower among pregnant women in the IUGR group
compared to the other groups (p<0.001). It was also observed that the newborns in the tobacco group
had significantly lower birth weight when compared to the DM and control groups (Figure 2).

There was a positive correlation between gestational weight gain and birth weight of newborns in the
tobacco (p = 0.003) and control (p = 0.001) groups. There were no correlations between the variables
studied in the DM and IUGR groups (Table 3).

Table 3 - Correlation between gestational weight gain and birth weight of newborns from different intrauterine
groups

Study group Pearson correlation coefficient (p)
DM (n=58) r=0.192 (p=0.150)

Hypertension (n=26) r=0.332 (p=0.097)

Tobacco (n=78) r=0.337 (p=0.003)

IUGR (n=33) r=0.198 (p=0.269)

Control (n=151) r=0,260 (p=0,001)
Total (n=372) r=0.235 (p<0.001)

There was an association between gestational weight gain and birth weight in the Control group (p <
0.004) after adjustment for maternal age, family income, number of prenatal consultations, smoking in
the previous pregnancy, and final gestational age (Table 4).

Table 4 - Multivariate linear regression analysis to assess the influence of gestational weight gain on birth
weight of newborns per group
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Study group b* (95CI%) Beta (β) p

DM (n=58) 15.3 (-4.3 a 35.0) 0.287 0.123

Hypertension (n=26) 42.8 (-14.7 a 100.3) 0.432 0.134

Tobacco (n=78) 10.6 (-4.6 a 25.8) 0.175 0.169

IUGR (n=33) 2.7 (-13.4 - 18.8) 0.071 0.733

Control (n=151) 15.0 (4.9 a 25.2) 0.236 0.004

Total (n=372) 15.5 (8.1 a 22.9) 0.220 <0.001

*Adjusted for number of prenatal care visits, maternal age, smoking during prior pregnancy, family income, and
GA. GA: defined by a combination of the following: newborn gestational age according to the Capurro method,
obstetric ultrasound (USG) and last menstruation date (LMP).

 

Discussion
In our study, the relationship between gestational weight gain and newborn weight differed according to
exposure to different intrauterine environments resulting from the presence of various health conditions.
In pregnant women in the Tobacco and Control groups, weight gain was significantly associated with
birth weight. Particularly, in the Control group, for each kilogram of weight acquired by the pregnant
woman, there was an increase of 236 grams in the birth weight of these newborns. The Tobacco group
had the poorest indicators in terms of maternal education, family income, pregnancy planning, and
number of prenatal consultations were observed. In contrast, pregnant women in the DM and
hypertension groups had a higher number of prenatal consultations, possibly because they were referred
to high-risk prenatal care. Pregnant women in the hypertension group had greater gestational weight gain
and a higher prevalence of Cesarean birth, followed by those in the Tobacco and Control groups.

Concerning sociodemographic characteristics, it was observed that pregnant women in the Tobacco and
IUGR groups were the youngest, while those in the DM and hypertension groups were the oldest. The
lowest income was observed among the women in the Tobacco group. The women in the Control group
had the highest presence of a partner, and those in the Tobacco group had the least presence. Pregnant
women in the Tobacco group had less education, while those in the DM group had a higher level of
education. In addition, the Tobacco group had less pregnancy planning and fewer prenatal consultations,
whereas those in the DM group had the most pregnancy planning and performed the highest number of
consultations.

According to a study carried out by Ferreira et al. 20 in the city of Porto Alegre, Brazil, aiming to analyze
the factors associated with the number of prenatal consultations in smoking and non-smoking women,
smoking during pregnancy was especially associated with the most unfavorable socioeconomic
conditions, reinforcing the need for qualified prenatal care, aimed at identifying vulnerabilities and
supporting these pregnant women. The number of prenatal visits is associated with unfavorable
maternal and child outcomes. Pregnant women who had less than seven prenatal consultations showed
a greater chance of their children being born premature, with low weight and even of the occurrence of
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perinatal death.21 In the present study, children of smoking mothers had a mean of 6.7 prenatal
consultations during pregnancy, and their offspring had significantly lower birth weight as compared to
the newborns in the DM, Hypertension, and Control groups.

Banderali et al.9 have described the following effects of maternal smoking during pregnancy on the
child's conception: premature birth, restricted intrauterine growth, and low birth weight. In regards to the
child, the effects included sudden death syndrome, neurological and behavioral development problems,
obesity, systemic arterial hypertension, DM type 2, impaired lung function, and asthma. In view of these
findings, the authors highlight the importance of guidance on quitting smoking for women, especially
during the prenatal and postpartum periods. 9

Pregnant women with a lower level of education had a higher risk of inadequate gestational weight gain.
In this group, dietary interventions proved to be the most appropriate choice, according to a meta-analysis
carried out by O'Brien et al.22 The present results corroborate these meta-analytic findings, given that
pregnant women in the Hypertension and Tobacco groups had significantly less education and greater
gestational weight gain.

In this study, the prevalence of Cesarean sections was higher in pregnant women in the Hypertension and
DM groups. Research carried out to investigate the factors associated with the type of delivery in a mixed
(public and private) hospital in the northeast region of the Brazilian state of Rio Grande do Sul found
Cesarean section prevalence rates of 79.1 and 69.2%, respectively, for pregnant women with hypertensive
disorders and diabetes in the current pregnancy.23 These findings are in agreement with the results of the
present study, since pregnant women in the Hypertension group, followed by those with DM, were the
ones with the highest prevalence of Cesarean sections.

The literature shows that pre-gestational BMI is directly associated with gestational weight gain.24 In the
present study, the women with the highest prevalence of pre-gestational overweight were those in the DM
and Hypertension groups; gestational weight gain was higher in those of the Hypertension, Tobacco,
Control, and DM groups. The DM group had better obstetric and perinatal health outcomes compared to
the Hypertension group, suggesting that greater control over feeding during pregnancy may have
contributed to better maternal and child health conditions.

Women in the DM group had the highest rates of pre-pregnancy overweight. According to a meta-analysis
survey with data from 37 studies of pregnancy and birth cohort conducted in Europe, North America, and
Australia, pre-pregnancy maternal nutritional status, together with gestational weight gain were
associated with increased risk of overweight and obesity during childhood. However, the authors state
that the causal associations and the mechanisms involved in this process have not yet been fully
elucidated.24 A systematic review study with meta-analysis carried out by Goldstein et al.3 also found an
association between maternal weight gain and postpartum weight retention with offspring obesity.
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Similarly, the combination of excessive weight gain during pregnancy and metabolic comorbidities (type
1, 2 DM and gestational diabetes) has been correlated with the birth of newborns considered to be large
for their gestational age. In contrast, insufficient gestational weight gain has been linked to the birth of
newborns considered SGA. Thus, interventions aimed at adequate gestational weight gain are important
and will prevent unfavorable maternal and child outcomes. 25

No statistically significant differences were found in maternal gestational weight gain between the
various groups studied. However, a tendency was noted for pregnant women in the Hypertension group to
present greater weight gain. According to studies in China and Brazil, higher rates of pre-gestational body
mass and gestational weight gain increase the risk of hypertensive syndromes during pregnancy,26

demonstrating a possible correlation between weight gain during pregnancy and hypertensive diseases.
In this context, according to the present results, it is possible to assume that monitoring of weight gain
among pregnant women with hypertension is not effective. In the present study, although our
hypertensive participants had been referred to high-risk prenatal services, like those in the DM group, they
had a number of consultations lower than the pregnant women in the DM group, but higher in
comparison to the other groups. Therefore, it is believed that the prenatal care provided to them is
strongly directed to the control of blood pressure levels, with no attention to dietary control.

A study carried out in the state located in the extreme south of Brazil with the objective of measuring the
prevalence and identifying factors associated with adequate weight gain during pregnancy demonstrated
that prenatal care was not effective in controlling weight gain in pregnant woman, even though most of
them attended more than six consultations during prenatal care. The authors highlight that, in view of the
low prevalence of women with adequate weight gain during pregnancy, it is necessary to improve the
quality of prenatal care services. 27

Among the clinical conditions studied, the highest mean weight was found in newborns in the DM group.
This is similar the results reported by Martino et al., 28 who found that a high concentration of glucose in
the maternal body with diabetes induced an increase in fetal growth. In contrast, the newborns in the
IUGR group, followed by the Tobacco group, had the lowest birth weight. These results were also
previously observed in a cohort study carried out in Bahia, a state in the Northeast of Brazil, which aimed
to assess the association between smoking and other factors during pregnancy with birth weight and
childhood. In that study, maternal smoking during pregnancy was associated with insufficient weight
gain of the pregnant woman and with low birth weight.29 Still in this context, according to studies carried
out in Spain and Brazil, each additional unit of tobacco consumed daily in the third trimester led to a 32-g
reduction in birth weight30; also, the newborns of smoking mothers presented on average 258 g less
weight when compared to those of non-smokers.31

Weight gain during pregnancy was associated with birth weight in pregnant women in the Tobacco and
Control groups in the crude analyzes. However, in an adjusted model, only the weight gain of pregnant
women in the Control group maintained a significant association with the weight of the newborn. This
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result supports the influence of gestational health conditions on fetal growth, possibly through
intrauterine modulation of metabolic.

Maternal BMI and gestational weight gain have a positive correlation with the newborn's birth weight.24,25

This is corroborated by the findings of the present study, in which an increase of 1 kg in gestational
weight gain was associated with an increase of 236 g in the weight of newborns in the Control group.
This confirms the influence of maternal weight gain during pregnancy on birth weight. In this sense,
according to a study by Van Rossem et al.,5 the excessive maternal weight gain during pregnancy, as well
as its increase after the birth, demonstrated that children born to mothers with gestational weight gain
excessive weight and that they gained weight after childbirth had a higher prevalence of overweight in
childhood and adolescence.

Still, according to Dimert et al., 32 in an investigation conducted in Germany, the association of maternal
weight gain with newborn weight was mainly attributed to the fact that most pregnant women did not
adequately follow dietary recommendations and as a result developed a weight gain above desirable
levels during pregnancy. Interventions with strategies aimed at reducing risk factors for the development
of childhood obesity (e.g., excessive weight gain in pregnancy, macrosomia, rapid weight gain in
childhood, smoking during pregnancy, and non-adherence to nutrition and sleep recommendations) are
important alternatives for disease prevention. 33

Training of the multidisciplinary team, especially physicians, nurses, and nutritionists who work in
prenatal care, must be prioritized in order to ensure the quality of prenatal care, which must also include
an appropriate nutritional assessment. This would mainly involve the detection and early intervention to
prevent risk situations associated with nutritional issues in pregnancy, in addition to attention to
psychosocial aspects and educational and preventive activities. Likewise, swift referral to services
specializing in gestational diseases should be ensured throughout the prenatal care. 34,35

Finally, the importance of nutritional monitoring during prenatal care is emphasized, which includes
nutritional assessment and monitoring for appropriate gestational weight gain36 and the encouragement
of adequate dietary practices37,38 in order to prevent inadequacies in weight gain during pregnancy and,
therefore, avoid negative pregnancy outcomes. 2

Conclusions
Weight gain in pregnant women without clinical changes during pregnancy influenced birth weight. It is
assumed that other factors, such as metabolic or nutritional, may have modulated intrauterine
environments in the presence of smoking, diabetes, hypertension or intrauterine growth restriction, with
direct impacts on fetal growth.

For that reason, prenatal monitoring of pregnant women with interventions and adequate and effective
monitoring of weight gain during pregnancy is essential in order to reduce the negative impact of
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inadequate gestational weight gain on maternal and child health in the short and long terms.
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Figure 1

Flowchart of sample selection.
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Figure 2

Birth weights
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