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Original Article

This study described the nutritional status of 228 pregnant women and the influence of this 

on birth weight. This is a retrospective study, developed in a health center in the municipality 

of São Paulo, with data obtained from medical records. Linear regression analysis was carried 

out. An association was verified between the initial and final nutritional status (p<0.001). The 

mean of total weight gain in the pregnant women who began the pregnancy underweight was 

higher compared those who started overweight/obese (p=0.005). Weight gain was insufficient 

for 43.4% of the pregnant women with adequate initial weight and for 36.4% of all the pregnant 

women studied. However, 37.1% of those who began the pregnancy overweight/obese finished 

with excessive weight gain, a condition that ultimately affected almost a quarter of the pregnant 

women. Anemia and low birth weight were uncommon, however, in the linear regression analysis, 

birth weight was associated with weight gain (p<0.05). The study highlights the importance of 

nutritional care before and during pregnancy to promote maternal-infant health.

Descriptors: Nutrition Assessment; Weight Gain; Maternal Nutrition; Prenatal Care; Birth Weight.
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Estado nutricional e ganho de peso de gestantes

Caracterizou-se estado nutricional de 228 gestantes e sua influência no peso ao nascer. 

Trata-se de estudo retrospectivo desenvolvido num centro de saúde do município de São 

Paulo, com dados obtidos de prontuários. Realizou-se análise de regressão linear. Verificou-

se associação entre estado nutricional inicial e final (p<0,001). A média de ganho total 

de peso diminuiu das gestantes que iniciaram a gravidez com baixo peso para aquelas 

que iniciaram com sobrepeso/obesidade (p=0,005), sendo insuficiente para 43,4 e 

36,4% das gestantes com peso inicial adequado e para o total das gestantes estudadas, 

respectivamente. Entretanto, 37,1% daquelas que iniciaram a gravidez com sobrepeso/

obesidade finalizaram com ganho excessivo, condição que, no final, afetou quase um quarto 

das gestantes. Anemia e baixo peso ao nascer foram pouco frequentes, porém, na análise 

de regressão linear, peso ao nascer associou-se com ganho de peso (p<0,05). Evidencia-se 

a importância do cuidado nutricional antes e durante a gravidez, para promoção da saúde 

materno-infantil.

Descritores: Avaliação Nutricional; Ganho de Peso; Nutrição Materna; Cuidado Pré-Natal; 

Peso ao Nascer.

Estado nutricional y aumento de peso en la mujer embarazada

Estado nutricional de 228 embarazadas y su influencia en el peso al nacer fue caracterizado. 

Estudio desarrollado en centro de salud de São Paulo con datos obtenidos de registros 

médicos. Análisis de regresión lineal fue realizado. Se verificó asociación entre estado 

nutricional inicial y final (p<0,001). La media del aumento total de peso disminuyó de las 

mujeres que iniciaran el embarazo con bajo peso para las que comenzaron con sobrepeso/

obesidad (p=0,005), siendo insuficiente para 43,4% y 36,4% de embarazadas con peso 

adecuado inicial y para el total, respectivamente. Sin embargo, 37,1% de las que comenzaron 

el embarazo con sobrepeso/obesidad finalizó con ganancia excesiva, condición que afectó 

casi un cuarto del total. Anemia y bajo peso al nacer fueron poco frecuentes, pero peso al 

nacer se asoció con aumento materno de peso (p<0,05). El estudio destaca la importancia 

de la atención nutricional antes y durante el embarazo para promover la salud materna e 

infantil.

Descriptores: Evaluación Nutricional; Aumento de Peso; Nutrición Materna; Atención 

Prenatal; Peso al Nacer.

Introduction

Quality prenatal care involves actions of prevention 

and health promotion, early diagnosis and the adequate 

treatment of problems that occur during this period. In this 

context, for good prenatal monitoring, the evaluation of the 

initial nutritional status and the monitoring of the gestational 

weight gain stand out among the recommended technical 

procedures, as well as the evaluation of the hemoglobin level, 

which have direct implications on maternal-infant health(1). 

Anemia during pregnancy is associated with higher 

rates of maternal and perinatal morbidity and mortality, with 

a higher risk for miscarriage, prematurity, low birth weight 

and infants with iron stores below normal, and therefore at 

higher risk for developing anemia in the first months of life(2).

Gestational complications, with unfavorable outcomes 

for mothers and children, have also been associated with 

both insufficient and excessive gestational weight gain. 

Among these outcomes low birth weight, macrosomia, 

preterm birth, cesarean and maternal diabetes and 

hypertension are prominent(3-4). Furthermore, in addition 

to the increased risk of perinatal complications, inadequate 

nutrition during the fetal period is also associated with 

disease in adulthood(5).

The recommendations regarding the ideal weight 

gain for the gestational period were much discussed in the 

1990’s and considered the limits of weight gain needed to 

overcome the maternal-fetal demands and to obtain the 
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best possible gestational outcome. In Brazil, the Ministry 

of Health adopts recommendations for total weight gain 

according to the initial nutritional status of the pregnant 

woman and classifies the nutritional status according 

to categories of body mass index (BMI) by gestational 

week(1). Thus, to evaluate the nutritional status at the 

beginning of the pregnancy is essential to detect pregnant 

women at nutritional risk, i.e. with anemia, underweight or 

overweight/obese; to forecast risk of adverse pregnancy 

outcome; to determine appropriate recommendations for 

weight gain; and to perform adequate nutritional guidance 

for each case. In addition, the monitoring of weight 

gain is also essential to establish appropriate nutritional 

interventions.

The present study aimed to describe the nutritional 

status and weight gain of pregnant women attending a 

health center of the municipality of São Paulo, and to 

evaluate the influence of these variables on the birth 

weight of the child, in order to support the healthcare 

professionals in the prenatal monitoring.

Method

This retrospective study was conducted in a health 

center located in the municipality of São Paulo, as a 

subproject of a broader study* approved by the Ethics 

Committee. The data were obtained from the medical 

records of pregnant women attending the prenatal service 

between June 2005 and December 2006. A total of 228 

pregnant women composed the sample, which included 

those whose records contained at least the following 

information: date of the last menstruation; measurement 

of the height and two measurements of weight, up 

to the 13th week and after the 37th week of gestation; 

hemoglobin level (Hb); and birth weight. Socioeconomic 

and demographic data contained in the records were 

collected to characterize the pregnant women.

The initial and final nutritional status was evaluated 

using the BMI, obtained from the measurement of height 

and weight checked until the 13th week and after the 37th 

week of gestation, both classified according to gestational 

age(1). Additionally, the BMI was calculated from all the 

weight data contained in the records, which made it possible 

to evaluate the nutritional status during the gestational 

process. The total weight gain was calculated through the 

difference between the measurements of weight recorded 

up to the 13th and after the 37th week and classified 

according to the criteria of the Ministry of Health(1), that 

consider the initial nutritional status (Table 1).

Pregnant women with Hb less than 11g/dL were 

considered anemic and a birth weight less than 2500g was 

classified as underweight(1). The chi-square test, analysis 

of variance (ANOVA), Tukey’s test, and linear regression 

(backward stepwise) were used for the data analysis, 

performed with the software Statistical Package for the Social 

Sciences and Epi-Info. In the analysis of linear regression 

the dependent variable was the birth weight of the child and 

independent variables were the initial and final BMI, the total 

weight gain during pregnancy and the hemoglobin level. The 

level of significance of the tests was 5%.

Results

Table 2, which presents characteristics of the 

pregnant women, shows that the majority of the women 

were between 20 and 35 years of age, had a family 

income of two minimum wages or more, more than 

eight years of study, lived with a partner, worked and 

had attended six or more prenatal consultations. The 

occurrence of anemia and low birth weight was less 

Initial nutritional status Total gain (kg)

Underweight 12.5-18.0

Adequate weight 11.5-16.0

Overweight 7.0-11.5

Obese 7.0

Table 1 - Recommended weight gain in pregnancy 

according to the initial nutritional status

Source: MH, 2005

* Research project funded by CNPq (Process No. 402295/2005-6).

Characteristics n %

Age (years)

>20 43 18.9

20 |- 35 172 75.4

≥35 13 5.7

Family income (in minimum wages)*

<2 35 25.0

≥2 105 75.0

Education (years)

0 ├ 4 21 9.2

4 ├ 8 73 32.0

8 ├ 11 58 25.4

≥11 76 33.4

Table 2 - Distribution of the pregnant women according 

to socio-economic and demographic variables, prenatal 

conditions and low birth weight. São Paulo, SP, Brazil, 2007

*Information was not obtained for all the pregnant women

(continue...)



Sato APS, Fujimori E.

www.eerp.usp.br/rlae

465

than 5%, however, nearly a third started the pregnancy 

overweight/obese.

Figure 1 shows the distribution of the mean BMI of the 

pregnant women according to gestational age, obtained 

by calculating the BMI of all weight data contained in 

the medical records, according to their initial nutritional 

status (underweight, adequate weight and overweight/

obese). It was found that, in general, the pregnant 

women maintained the classification of nutritional status, 

i.e. those who started the pregnancy underweight did not 

reach the adequate weight range, in the same way, the 

women who started overweight/obese maintained this 

nutritional status.

There was a significant association (p<0.001) 

between the initial and final nutritional status (Table 3). 

Of the women who began the pregnancy underweight, 

almost 60% finished underweight. Although two thirds 

of the pregnant women who began the pregnancy with 

an adequate nutritional status terminated the pregnancy 

in the normal range, it was found that around a quarter 

finished overweight/obese. Of those who began the 

pregnancy overweight/obese, the majority finished with the 

same nutritional status, so that in total a high percentage 

completed the pregnancy overweight/obese (40.8%).

Figure 1 - Distribution of the pregnant women according to mean BMI throughout the pregnancy, according to their initial 

nutritional status (underweight, adequate weight and overweight/obese), in relation to the normal range. São Paulo, SP, 

Brazil, 2007
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Table 2 - (continuation)

*Information was not obtained for all the pregnant women

Characteristics n %

Conjugal status

With a partner 168 73.7

Without a partner 60 26.3

Employment

Yes 124 54.4

No 104 45.6

Initial nutritional status

Underweight 29 12.7

Adequate weight 129 56.6

Overweight/obese 70 30.7

Number of prenatal consultations

< 6 35 15.4

≥6 193 84.6

Previous pregnancies

0 98 43.0

1 |-| 2 106 46.5

>2 24 10.5

Anemia

Yes 10 4.4

No 218 95.6

Birth weight

<2500 8 3.5

≥2500 220 96.5
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Initial nutritional status
Final nutritional status n(%)

TotalUnderweight Adequate weight Overweight/obese

Underweight 17(58.6) 11(37.9) 1(3.5) 29(100.0)

Adequate weight 12(9.3) 86(66.7) 31(24.0) 129(100.0)

Overweight/obese - 9(12.9) 61(87.1) 70(100.0)

Total 29(12.7) 106(46.5) 93(40.8) 228(100.0)

Table 3 - Final nutritional status of the pregnant women (classified by BMI/gestational age), according to initial nutritional 

status. São Paulo, SP, Brazil, 2007

Chi-square: p<0.001

Initial nutritional status n

Total weight gain 

Mean±SD
Insufficient Adequate Excessive

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

Underweight 29 13.3±4.2 10(34.5) 17(58.6) 2(6.9)

Adequate weight 129 12.1±4.4 56(43.4) 48(37.2) 25(19.4)

Overweight/Obese 70 10.3±5.4 17(24.3) 27(38.6) 26(37.1)

Total 228 11.73±4.8 83(36.4) 92(40.3) 53(23.2)

Table 4 - Distribution of the pregnant women according to total weight gain and their initial nutritional status. São Paulo, 

SP, Brazil, 2007

ANOVA: p=0.005; Tukey’s test: underweight and overweight/obese (p=0.011); adequate and overweight/obese (p=0.028)

The mean of the total weight gain in the pregnant 

women who started underweight was significantly higher 

compared those who began the pregnancy overweight/

obese (p=0.005). Nevertheless, it was found that the 

total gain was insufficient in 43.4% of the pregnant 

women with adequate initial weight and 36.4% for the all 

the pregnant women studied. Conversely, 37.1% of the 

pregnant women who began the pregnancy overweight/

obese finished with excessive weight gain, a condition 

that ultimately affected almost a quarter of the pregnant 

women (Table 4).

The linear regression analysis showed that only the 

total weight gain influenced the birth weight of the child 

(p=0.02). An increase of 0.279g in the birth weight of 

the child was found for each kilogram of weight gained in 

the total of the pregnancy. No significant association was 

observed between birth weight and initial BMI (p=0.16) or 

final BMI (p=0.65) or maternal hemoglobin level (p=0.22).

Discussion

This study characterized the nutritional status of 

pregnant women attending a health center, in order to 

support the care provided to pregnant women, considering 

that quality prenatal monitoring favors the prognosis of 

maternal-infant health(6). The evaluation of the nutritional 

status showed that a high percentage of the women started 

the pregnancy overweight/obese, a result slightly higher 

to that found in other studies developed in the primary 

healthcare system(7-9). A cohort study that followed more 

than 3000 women attending general prenatal services of 

the Brazilian National Health System (SUS) found that 29% 

were pre-obese/obese before the pregnancy, a condition 

that is associated with a greater chance of excessive 

weight gain(7). Another longitudinal study, conducted with 

pregnant women attending the Family Health Program 

of Campina Grande, PB, found 28% initially overweight/

obese, a condition statistically associated with gestational 

arterial hypertension and the postpartum nutritional 

status(8). A descriptive study with 240 pregnant women of 

low obstetric risk, attending a public prenatal service of the 

municipality of Recife, PE, verified that 26% were initially 

overweight/obese, which was associated with excessive 

weekly weight gain(9). Furthermore, a high percentage of 

women finished the pregnancy overweight/obese (40.8%) 

because, in addition to those who began pregnancy in this 

condition, almost one quarter of those who started the 

pregnancy with adequate weight finished it overweight/

obese. This result is worrying because maternal obesity 

is associated with increased risk for gestational diabetes, 

macrosomia, hypertensive disorders, preeclampsia, 

stillbirth, premature birth and perinatal mortality(10-11).

The importance is evident, therefore, of nutritional 

care not only during the prenatal period, but in women’s 

healthcare in general, including the periods before and 

after pregnancy, that is, in all care provided to women 

of childbearing age. One of the objectives should aim at 

an adequate nutritional status, so that when becoming 

pregnant the woman has the weight expected for their 

height, and after delivery receives monitoring to prevent 
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postpartum weight retention(12), especially considering 

recent data, which show that excess weight affects about 

half of Brazilian women(13).

The analysis of total weight gain showed, however, 

that the pregnant women initially overweight/obese 

gained significantly less weight than those who began the 

pregnancy underweight and those with adequate nutritional 

status (Table 3). This result could indicate that there was 

some intervention aiming to control weight gain, however, 

it seems to have been ineffective, because 37.1% of the 

pregnant women who began the pregnancy overweight/

obese and 23.2% of all the pregnant women presented 

excessive weight gain. This is a condition known to be an 

important predictor of postpartum weight retention(14), which 

in turn is one of the key elements for the future development 

of obesity in women(15), which can be minimized by non-

excessive weight gain during pregnancy(12,14).

In the United States of America, a study with 120,531 

pregnant women in five states showed that 42% presented 

weight gain higher than recommended(16). In Brazil, a 

study conducted in six state capitals verified that 29% of 

the pregnant women presented excessive weight gain, 

rising to 50% among those initially overweight and 38% 

among those with obesity(7). Other studies also found high 

percentages of pregnant women with weight gain above 

the recommended: 29% in Rio de Janeiro(17); 36% in Sao 

Paulo(18); 39%, 44% and 56% in pregnant women who 

started the pregnancy underweight, with adequate weight 

and overweight/obese, respectively, in Recife(9); 44% in 

Campina Grande, PB(8); and 45% in Rio Grande do Sul(11). In 

addition to being associated with pre-gestational overweight/

obesity, excessive weight gain has been associated with the 

social variables of the women, such as better education and 

stable marital status (with partner)(9). It is noteworthy that 

in the present study, a higher proportion of women started 

the pregnancy overweight/obese, had more than 8 years of 

study and lived with a partner.

A systematic literature review showed that the 

effect of interventions based on dietary guidance and 

change of lifestyle in the prenatal period of overweight/

obese women remains unclear(19). Thus, it reinforces the 

importance of promoting the adequate nutritional status 

of women in the pre-gestational period, both in order to 

prevent adverse maternal-fetal outcomes, and to prevent 

postpartum weight retention.

Although many studies emphasize excessive weight 

gain as an issue that requires immediate attention in 

the prenatal services(3-4,8-9,11,17-18), the finding that a high 

percentage of pregnant women presented insufficient 

weight gain (36.4%) is also disturbing, a situation that is 

associated with increased risk of premature birth and low 

birth weight(4,20). These findings reinforce the importance 

of nutritional monitoring in the prenatal period, which 

should focus on modifiable variables, such as weight gain 

and the diet, and benefits women at risk of both excessive 

and insufficient weight gain(21), through the monitoring of 

weight gain and guidance on healthy eating practices(1). 

Another important nutritional problem during 

pregnancy, gestational anemia, presented low prevalence 

among the pregnant women studied, as already found in 

a previous study(22), however, it certainly stems from the 

fact that the pregnant women included in this study had a 

maximum of 13 weeks of gestation, a period in which the 

extra-basal iron necessity is not yet evident.

The linear regression analysis showed that the only 

maternal variable associated with the birth weight was the 

total weight gain during pregnancy, a result that can be 

justified by the low frequency of children with low birth 

weight, since other studies have found a positive correlation 

between birth weight and maternal pre-gestational height, 

weight and BMI, as well as total weight gain(4,20).

Despite the relevance of the theme, a study that 

evaluated nutritional guidance in the prenatal care of 

primary health units revealed that the majority of the 

pregnant women received no such guidance, even with early 

participation in the prenatal care and an adequate number 

of consultations, a result that highlights deficiencies in the 

nutritional care and in the quality of the prenatal care(23). We 

agree with the authors of this study that the qualification of 

prenatal care involves “the practice of professionals prepared 

to identify pregnant women at nutritional risk, through 

the early evaluation of nutritional status, and to perform 

individualized nutritional guidance aiming for optimization of 

the maternal nutritional status, improvement of the maternal 

conditions for the delivery and an appropriate weight for the 

newborn”(23). Thus, this refers to the need to revise nutritional 

education in the healthcare area courses, considering that 

it was evidenced in the 1990’s that physicians and nurses 

had deficient training and difficulty to identify and address 

problems related to nutrition(24).

Final considerations

Although having been performed in a single health 

service, the study shows the importance of nutritional care 

before and during pregnancy to promote maternal-infant 

health. The approach regarding the diet and nutritional 

status must integrate attention to the health of women 

of reproductive age, searching for the maintenance of an 

adequate pre-gestational weight, especially regarding the 

prevention of becoming overweight. During the prenatal 

period, special attention should be given to the total 

weight gain, which is associated with the birth weight of 

the child, and if excessive, with future obesity.
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