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Abstract

Aim: To investigate the association between the adequacy of prenatal care and
gestational weight gain (GWG) among low-income Brazilian postpartum women.
Methods. Cross-sectional study in the city of Mesquita, Rio de Janeiro state, including
281 low-income adult Brazilian postpartum women. GWG was categorized as
adequate, insufficient and excessive according to the Institute of Medicine (IOM)
recommendations. The number of prenatal visits was categorized (1: no visit; 2: 1-3
visits; 3: 4-6 visits; 4: 7 or more visits) and gestational week (GW) at the onset of prenatal
care (prenatal initiation) was used as a continuous variable. Prenatal care (PC)
evaluated both grouped dimensions of the Kotelchuck's Index: adequate (adequate +
adequate plus) or inadequate (intermediate and inadequate). Multinomial logistic
regression models were performed to estimate the associations between inadequate
prenatal care and GWG. Results: PC started at 12.6 (+ 6.9) GW; 8.2% of women (n=23)
had < 4 prenatal visits and 38.4% (n=108) had inadequate PC. On average, GWG was
12.9 kg (+6.2) and 36.5%, 31.0% and 32.5% of women presented adequate, insufficient
and excessive GWG, respectively. After adjustment, the inadequacy of PC (OR=2.01; Cl
95%=1.03-3.90) was associated with an increased likelihood of gaining weight below
IOM recommendations. Conclusion: This study found a significant association between
the inadequacy of prenatal care and insufficient GWG, which reinforces the relevance
of having adequate PC to provide the opportunity for identification of inadequate GWG
and early intervention at pregnancy.
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Resumo

Objetivo: Verificar a associagdo entre a adequagdo da assisténcia pré-natal e o ganho
de peso gestacional (GPG) em puérperas brasileiras de baixa renda. Métodos: Estudo
transversal no municipio de Mesquita-RJ, incluindo 281 mulheres no pdés-parto
imediato. O GPG foi classificado como adequado, insuficiente e excessivo de acordo
com as recomendagdes do Institute of Medicine (IOM). O numero de consultas do pré-
natal foi categorizado (1: nenhuma consulta; 2: 1-3 consultas; 3: 4-6 consultas; 4: 7 ou
mais consultas) e o inicio do pré-natal, segundo as semanas gestacionais (SG), foi
utilizado como varidvel continua. A assisténcia pré-natal (AP) avaliou as duas
dimens®es agrupadas do Indice de Kotelchuck: adequado (adequado + mais
adequado) ou inadequado (intermediario e inadequado). Modelos de regressdo
logistica multinomial foram utilizados para estimar as associa¢8es entre assisténcia
pré-natal inadequada e GPG. Resultados: AP foi iniciada em média com 12,6 (+ 6,9) SG;
8,2% das mulheres (n = 23) fizeram < 4 consultas de pré-natal e 38,4% (n = 108) foram
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classificadas com AP inadequada. Em média, o GPG foi de 12,9 kg (+ 6,2) e 36,5%,
31,0% e 32,5% das mulheres apresentaram GPG adequado, insuficiente e excessivo,
respectivamente. Apds o ajuste, a inadequacgdo da AP (OR =2,01; IC 95% = 1,03-3,90)
foi associada a uma maior probabilidade de GPG abaixo das recomendag¢des do IOM.
Conclusdo: Observou-se uma associa¢do significativa entre a inadequacdo da
assisténcia pré-natal e o GPG insuficiente, o que reforca a relevancia da adequada AP
para monitorar o adequado GPG e intervir precocemente na gestagdo.

Palavras-chave: Estado Nutricional. Gravidez. Salde Publica. Ganho de Peso na
Gestagdo. Cuidado Pré-Natal.
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INTRODUCTION

During prenatal care, it is expected that pregnant women receive orientation about nutrition and adequate
weight gainto avoid the risk of adverse maternal and infant health outcome. Excessive weight gain during pregnancy
increases the risk for the development of hypertensive syndromes, gestational diabetes mellitus and fetal
macrosomia, while insufficient weight gain is related to low birth weight and restricted intrauterine growth.’3
Socioeconomic factors such as education, parity, maternal lifestyle and prenatal care are associated with gestational
weight gain (GWG).+®

The Institute of Medicine (IOM) suggests that women of normal body mass index (BMI) before pregnancy
should aim for a weight gain between 11.5 and 16 kg. A slightly higher and lower target range is recommended for
underweight and overweight women, respectively. It is also recommended the initiation of prenatal care in the first
gestational trimester to promote adequate weight gain and positive effects on maternal and child health.”® However,
the record of prenatal weight and weight management during pregnancy by health professionals are not always
possible in primary care settings,” and some women start prenatal care too late and do not achieve the target weight
gain 10

According to Kotelchuck,'" prenatal care should be initiated before the 16" gestational week and there ought
to be six visits during the period from the first prenatal care visit until childbirth. In this perspective, the "Adequacy of
Prenatal Care Utilization Index" (APCUI) is evaluated by combining the information on the adequacy of gestational
age at the beginning of prenatal care and the total number of visits during pregnancy.'

There are controversies in the literature regarding the association of the adequacy of the prenatal care process
to prevent excessive GWG.'>'3 A study in Romania on determinants of GWG found that 23% of pregnant women
had inadequate APCUI and 42.9% of them gained weight below the IOM recommendations.’? Among adequate
APCUI, 38.3% of the women presented excessive GWG. A study in the United States conducted with 197,354
pregnant women showed that adequate prenatal care was not associated with a reduced risk for excessive
gestational weight gain, but it was effective for preventing insufficient weight gain.'?

The Brazilian Ministry of Health recommends that pregnant women should start prenatal care in the first
gestational trimester, have at least six consultations during gestation and one puerperal visit.'* However, it is
estimated that 75.8% of women start prenatal care before the 13" week of gestation and 73.1% attend at least the
six visits recommended by the government guideline.”™ The proportion of inadequate onset of prenatal care varies
greatly across Brazilian regions and they are affected by sociodemographic determinants.'®'” A study conducted by
Tsunechiro et al.”® evaluated the Brazilian indicators of the Prenatal and Birth Humanization Programme among
2,404 pregnant women assisted in 12 primary care centres in Sdo Paulo. Authors found that 65.7% of pregnant
women started prenatal care up to the 16™ gestational week and attended at least six prenatal care visits. Only 13.1%
of the pregnant women were considered to have an adequate prenatal onset, number of consultations, all routine
exams, and puerperal visit.

Although the weighing and recording practices as a sole intervention might not be enough to guarantee the
complex adequacy of all the prenatal care process, the effective adherence to weight monitoring could avoid
insufficient and excessive weight gains that are the main predictors of adverse gestational outcomes. To the best of
our knowledge, there is no previous study on the impact of the adequacy of prenatal care index on GWG among
pregnant Brazilian women. Thus, this study aimed to describe the adequacy of prenatal care among low-income
Brazilian postpartum women and gestational weight gain.
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METHODS
Design and study population

This cross-sectional study is an offshoot of a cohort study entitled “Effect of Nutritional, Socio-Demographic
and Reproductive Determinants in Postpartum Weight Variation and Comorbidities Development”. This study
included 338 adult Brazilian women who gave birth at Municipal Hospital Leonel de Moura Brizola, in Rio de Janeiro,
Brazil, between February 2009 and February 2011. Participants were postpartum women aged between 18-45 years,
with no history of previous chronic diseases (as diabetes mellitus and hypertension), except obesity, and who gave
birth to a singleton infant.

Of the 338 women, 334 agreed to participate in the study. The recruitment occurred from Monday to Friday
in the first postpartum week. In total, 21 women were excluded for presenting preterm labour (< 37 gestational
weeks). Of the 313 (100%) eligible women, 32 (10.2%) of them were considered losses due to lack of prenatal and
GWG information. The final sample used in the analysis consisted of 281 (89.8%) women. This study was approved
by the Ethics Committee under CAAE protocol number 353A/2010 and the Resolution n° 196/1996, of the National
Health Council, was followed. Participation was voluntary and all women received information about the procedures
and objectives of the study and signed an informed consent prior to data collection.

Data Collection

Atrained group of nutritionists collected information on sociodemographic factors, prenatal care, reproductive
history and lifestyle via a validated structured questionnaire. On this occasion, anthropometric data were also
collected using a standardized technique.' Pre-pregnancy BMI [PPBMI = weight (kg)/ height (m?)] was calculated
using self-reported pre-pregnancy weight (PPW) or bodyweight measured up to the 13th week of gestation. Self-
reported pre-pregnancy weight was validated by the literature and showed good agreement with the objective
measurement of weight at early pregnancy.?® Height was measured using a stadiometer with a precision of 0.1 cm
(Alturaexata, Brazil).

Outcome variables

Total gestational weight gain (GWG) was defined as the difference between the weight on the day of delivery
(orinthe last prenatal visit after the 38" gestational age) and self-reported weight before pregnancy (or weight in the
first prenatal visit during the first gestational trimester until the 13™ gestational age). GWG was categorized as
adequate, insufficient or excessive according to the IOM’ guidelines, which are based on PPBMI (kg/m?). PPBMI <
18.5 kg/m? was considered as underweight (adequate GWG= 12.5-18 kg); PPBMI from 18.5 to 24.9 kg/m? was
considered as normal weight (adequate GWG = 11.5-16 kg); PPBMI from 25 to 29.9 kg/m? was considered
overweight (adequate GWG= 7-11.5 kg); and PPBMI > 30 kg/m? was considered as obese (adequate GWG= 5-9 kg).

Independent variables

The main independent variables to classify the prenatal care quality were: i) the number of prenatal visits (1:
no visit; 2: 1-3 visits; 3: 4-6 visits; 4: 7 or more visits), i) prenatal initiation defined as gestational age in weeks at the
onset of prenatal care (continuous variable); and iii) Prenatal Care (PC) which combines the two dimensions of the
prenatal care inadequacy (timing and frequency of prenatal care). The PC was a binary variable that was created
using four categories of the Kotelchuck's Index." For the purposes of analyses, the PC categories were grouped as
adequate (adequate + adequate plus) or inadequate (intermediate and inadequate).
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Covariates

Information on maternal age (years), household income (dollars), parity (number of deliveries), maternal
education (years of schooling), marital status (single vs. married/living with a partner, self-reported skin colour (black
or brown vs. white), gestational age in weeks at delivery taken from the medical records, PPBMI (underweight, normal
weight, overweight/obesity), previous history of health problems (yes/no) and complications during pregnancy
(yes/no) were collected via standardized questionnaire.

Data analysis

Differences in maternal characteristics according to PC groups were assessed using Student's t-test and chi-
square test for continuous and binary variables, respectively. Multinomial logistic regression models, adjusted for
confounders, were used to estimate the associations between the number of prenatal visits, initiation of prenatal
care and PC, with GWG as a categorical variable. The associations were considered significant when p-values were <
0.05 in the final models.

The hierarchical models were applied considering the complexity of dependence of the covariates in the
analysis.?! This model accounts for nested levels of hierarchical variables that could be associated with the outcome
from a more distal to proximal effect on GWG. It also establishes the level of closeness of association of variables
with the outcome, where the distal level is associated with proximal levels, these being linked directly to the
outcome.”! Therefore, all covariables based on a theoretical causal model were included in the models according to
three hierarchical blocks: 1) distal block with socioeconomic and demographic variables (age, civil status, parity,
education, household income, skin colour); 2) intermediary block with the mother's anthropometric variable (pre-
pregnancy BMI); and 3) proximal block with clinic and reproductive factors (gestational age at delivery, complications
during pregnancy and previous history of health problems). These covariables remained in the model when the
associations were statistically significant (p-value < 0.05).

The variables retained in the models were: education (distal block - model 1); education and pre-pregnancy
BMI (distal block plus intermediary block - model 2); education, pre-pregnancy BMI and gestational age at delivery
(distal, intermediary and proximal blocks - model 3). Gestational age in weeks was forced into the models regardless
of p-value due to the fact that GWG is related to the length of gestation. All analyses were performed in STATA 12.%?

RESULTS

On average, prenatal care started at 12.6 (+ 6.9) weeks of gestation. In total, 8.2% of women (n=23) had < 4
prenatal visits, 38.4% (n=108) had inadequate prenatal initiation and 38.4% (n=108) had inadequate PC. On average,
GWG was 12.9 kg (+4.4). Women categorized with underweight based on PPBMI weight gained 16.1 kg (+7.1) and
obese ones gained 11.9 kg (£7.0). The prevalence of adequate, insufficient and excessive GWG was 36.5%, 31.0% e
32.5%, respectively.

The general characteristics of the study population according to PC are shown in Table 1. Women who had
inadequate PC were less educated, had more deliveries (parity),were more likely to have a normal PPBMI and present
GWG below recommendations. No significant differences were found regarding age, household income, civil status,
skin colour, health history and complications during pregnancy between those with inadequate and adequate PC (p-
value > 0.05).
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Table 1. Characteristics of the study population according to Prenatal Care from 281 postpartum women.
Mesquita city, Rio de Janeiro, 2011

Prenatal Care

Total Adequate Inadequate value
N=281 N=173 N=108 P
Characteristics Mean (£SD)
Age (years) 24.8 (5.3) 25.0 (5.3) 24.5(5.4) 0.466
Household income (dollars) 339 (211) 349 (213) 324 (208) 0.549
Parity (number of deliveries) 2.2(1.3) 2.001.1) 2.5(1.5) <0.001
Education (total years) 79 (2.7) 8.1(2.7) 7.42.7) 0.040
Gestational age at delivery (weeks) 39.6(1.1) 39.6(1.2) 39.5(1.0) 0.380
Gestational weight gain (kg) 12.9(6.2) 13.4(6.2) 12.1(6.1) 0.083
Pre-gestational BMI (kg/m?) 23.6 (4.4) 23.4 (4.6) 23.0 (4.0) 0.066
N (%)

Civil Status
Single 68 (24.4) 41 (24.0) 27 (25.0) 0.846
Married/ partner 211 (75.6) 130 (76.0) 81 (75.0) ‘
Skin Colour
White 52 (18.5) 31 (18.0) 21 (19.4) 0.749
Brown and Black 229 (81.5) 142 (82.1) 87 (80.6) '
Previous health problems
Yes 20 (7.1) 12 (7.0) 8 (7.4)
No 261 (92.3) 161 (93.1) 100 (92.6) 0.881
\C(ssmpllcatlons (pregnancy) 60 (21.4) 41 (23.7) 19(17.6) 0224
NG 221 (78.7) 132 (76.3) 89 (82.4) '
Prepregnancy BMI
Underweight 21(7.5) 11 (6.4) 10(9.3)
Normal weight 166 (59.1) 94 (54.3) 72 (66.7) 0.029
Excessive 94 (33.5) 68 (39.3) 26 (24.1)
/fgztaj';tza' welght gain 100 (36.5)  65(37.6) 35(32.4)
Insu?ﬂcient 85(31.0) 39 (22.5) 46 (42.6) 0.001

. 89 (32.5) 69 (39.9) 27 (25.0)
Excessive

SD - standard deviation; BMI - body mass index

Table 2 shows the association between inadequacy of prenatal care and GWG as a categorical variable. After
adjustment for confounders in Model 3, the results showed that inadequate PC was significantly associated with
insufficient GWG (OR=2.01; p-value=0.041; Cl 95%=1.03-3.90). Initiation of prenatal care (OR=1.05; p-value=0.056; Cl
95%=0.99-1.10) and number of prenatal visits (OR=0.59; p-value=0.051; Cl 95%=0.34-1.00) were not associated with
insufficient GWG.
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Table2 Multinomial Logistic Regression Models¥ of inadequacy of prenatal care and gestational weight gain from 281
postpartum women. Mesquita city, Rio de Janeiro, 2011.

Models Gestational weight gain

Excessive Insufficient
Prenatal care OR Cl 95% p-value OR Cl 95% p-value
Crude 0.65 0.34-1.21 0.174 219 1.21-3.96 0.009
Model 1 0.64 0.33-1.27 0.201 2.08 1.10-3.91 0.024
Model 2 0.69 0.35-1.39 0.301 2.05 1.09-3.87 0.027
Model 3 0.69 0.34-1.41 0.309 2.01 1.03-3.90 0.041
Initiation of prenatal OR Cl 95% p-valor OR Cl 95% p-valor
(weeks)
Crude 0.98 0.94-1.03 0.491 1.06 1.01-1.10 0.013
Model 1 0.98 0.93-1.03 0.354 1.04 0.99-1.10 0.054
Model 2 0.98 0.94-1.03 0.516 1.04 0.99-1.10 0.059
Model 3 0.98 0.93-1.03 0.484 1.05 0.99-1.10 0.056
Prenatal visits (number) OR Cl 95% p-valor OR Cl 95% p-valor
Crude 1.32 0.83-2.12 0.242 0.73 0.46-1.14 0.166
Model 1 1.33 0.78-2.24 0.291 0.67 0.41-1.10 0.111
Model 2 1.25 0.73-2.14 0.414 0.68 0.41-1.11 0.123
Model 3 1.15 0.66-2.03 0.622 0.59 0.34-1.00 0.051

PC: prenatal care. OR: odds ratio. Cl: confidence interval

Adequate gestational weight gain was used as reference. PC and number of visits were used as categorical
variables and initiation of prenatal as a continuous variable.

¥Models: Model 1 were adjusted for education; Model 2 was adjusted for education and PPBMI; and Model 3
was adjusted for education, PPBMI and gestational age at delivery.

DISCUSSION

The findings of this study revealed that inadequate prenatal care including the inadequacy of initiation of
prenatal care, number of prenatal visits and PC were significantly associated with insufficient GWG, after adjustment
for confounders, such as education, pre-pregnancy BMI and gestational age at delivery. To the best of our knowledge,
no previous study has investigated the association between adequacy of prenatal care and gestational weight gain
in Brazil, and there are only a few previous studies in other populations.'>'* Although comparisons among studies
and the interpretation of research findings are problematic due to the variety of indicators applied to express
maternal weight gain during pregnancy and definitions of adequacy or inadequacy of prenatal care,” our findings
seem consistent with previous international studies'#'2?426 and confirm the hypothesis that variation in GWG might
be partially explained by the adequacy of prenatal care index, mainly with relation to the insufficient weight gain.

A cross-sectional study in Romania with 400 pregnant women'? divided the adequacy of prenatal care index
into "inappropriate", "intermediate”, "adequate" and "adequate plus". This classification was based on the American
College of Obstetricians and Gynecologists recommendations. Results found that 42.9% of pregnant women who
had an inappropriate index showed a weight gain below the recommendations, while 14.6% classified as having
adequate care had insufficient GWG. According to Yeo et al,,'? in a sectional analysis with 197,354 singleton full-term
births to American mother residents in North Carolina, women that were classified with inadequate or intermediary
levels of prenatal care index had a higher risk of insufficient GWG, whereas the adequate prenatal was associated
with recommended weight gain during pregnancy.

Regarding the number of visits and the initiation of prenatal care, previous studies®®® suggested an
association of these indicators with the insufficient GWG. Drehmer et al.> found that pregnant women with less than
six prenatal consultations had a 52% of risk of inadequacy in weight gain. In Fraga and Theme Filha cross-sectional
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study® with 1,079 pregnant women in Rio de Janeiro city, the number of visits was associated with insufficient
gestational weight gain. Research conducted by Yan?® showed the increased risk of insufficient gestational weight
gain among those with late prenatal care (second and third-trimester care onset).

However, the relationship between adequate prenatal care and excessive GWG seem to remain uncertain in
the scientific literature.’?’ Consistent with our results, Popa and collaborators' did not find an increased risk of
excessive weight gain among pregnant women with inadequate antenatal care. Krukowski et al.?” studied 4,619
postpartum women and did not find a significant association between gestational age of beginning of prenatal care
and exceed weight gain guidelines. Further research should be conducted to investigate the potential protective
effect of adequate prenatal care on excessive weight gain. Possibly, other factors than a weight management routine
should be evaluated to improve the prenatal care routine of women with excess body weight.?8%°

Obese and overweight pregnant women tend to exceed the early GWG at early pregnancy® and they are at
increased risk of gaining weight above the recommendations'#3' particularly those living in lower-income areas.
Magalhdes et al.* studied potential predictors of GWG in 328 pregnant women in Bahia and observed that 41.18%
of women with excessive weight gain began prenatal care after the first trimester.

Regarding the beginning of prenatal care, in this study, 38.4% of women presented initiation of the prenatal
care after the 13" week of gestation. This prevalence is higher than what was observed in other Brazilian studies.
Domingues et al.> studied 2,353 pregnant women assisted by public health units of Rio de Janeiro city and found
that 25.6% of women began prenatal care after the first trimester. Despite the improvements in prenatal care access,
low adequacy and inequalities of care persist in Brazil.'®'” Although women are entitled to prenatal care in the first
gestational trimester, late prenatal care is common among vulnerable populations.™'® A study conducted in Brazil
using the adequacy of prenatal care index to evaluate the quality of prenatal care categorized in "very adequate",
"adequate", "intermediate" and "inappropriate". The results suggested that 15.9% of pregnant women showed
intermediate and inadequacy of prenatal care.®* This frequency of inadequate prenatal care was lower than the
frequency of 38.4% observed in this study. Leal et al 2> found that 38.5% of 9,920 postpartum women in Rio de Janeiro
were evaluated as having adequate or intensive prenatal care. According to Tsunechiro et al.,'® approximately 35.0%
of pregnant women had inadequacy of prenatal. However, the index used by the authors included the beginning of
the prenatal and the number of visits until the routine of blood exams to classify the adequacy of the prenatal care.
Frequencies of inadequate or intermediate prenatal care index in a non-Brazilian population vary from 10.5% to
36.0% among developed and developing countries.®37

Revert the lack of quality of prenatal care and improve adequate weight gain should be a strategy to prevent
negative gestational outcomes. GWG is an important modifiable predictor of birth weight and perinatal morbidity
and mortality.?® A case-control study conducted in Sdo Paulo with secondary data from a national public surveillance
system showed that inadequate antenatal care was associated with low birth weight.>® According to Vitolo et al,*°
prenatal care can assist in the control of GWG. It is assumed that the more visits the women have, the higher the
chances of receiving advice on a healthy lifestyle, weight gain, and nutrition status. Early identification of insufficient
weight gain may allow intervention to improve nutrition and potentially prevent some negative gestational outcomes
including low birth weight, preterm birth and fetal growth restriction.*°

In this study, the mean GWG was 12.9 kg and it varied according to pre-pregnancy BMI. Underweight women
gained on average 16.1 kg, while overweight ones gained 11.9 kg, and the prevalence of excessive GWG was higher
among overweight pre-gestational women. The average total GWG in Brazilian and international studies range from
11 to 15 kg."23141 |t was also observed that 36.5%, 31.0% and 32.5% of women gained adequate, insufficient, and
excessive weight, respectively. This estimate is consistent with both previous studies in Brazil and international
studies.'® However, it worth nothing there is a large variation in the prevalence of inadequate and excessive GWG
across different studies and populations.>*!
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Furthermore, the literature suggests that pre-pregnancy BMl is positively associated with GWG and overweight
and obese women are more likely to gain excess weight during pregnancy.'>* Cheney et al.* found that overweight
and obese pregnant women had a higher chance of gain excessive weight compared to normal-weight women.
These findings are also confirmed in the present study. We found that overweight women presented a higher
prevalence of adequate prenatal care than underweight women. Similar results were found in a large study (n =
7,094 women) conducted in New York, USA, using similar criteria for adequate PC.#

Although our results are consistent with previous publications, some limitations should be noted. This is a
cross-sectional study and it is not possible to infer causality from these associations. The utilization of self-reported
pre-pregnancy weight may impose bias, but it was adequately validated by literature and information was deemed
of good quality.?%4* Although gestational age at the last prenatal visit can be less than gestational age at delivery, the
weight was measured within two weeks immediately preceding childbirth to minimize a potential error of
estimation.*

The variables tested in this study included the term “inadequate”, but they do not refer to the quality of prenatal
consultations and there is no data available regarding weight monitoring during prenatal care. This study also has
some strengths which should be considered. First of all, it is the first study that investigated the association of the
adequacy of prenatal care index and GWG among low-risk pregnant women from a low-income area. Additionally,
questionnaires were previously validated and it was possible to test a wide range of potential confounders in the
hierarchical analysis. The study was conducted within the first week after childbirth and data collection was
performed before discharge from the maternity hospital. Thus, it is expected that information on reproductive
history, complication during pregnancy and other important confounders were not severely affected by memory
bias. Women are usually more motivated to participate in studies in the reproductive period,* and this fact could
increase women's willingness to answer the questions accurately.

Because the late onset of prenatal care among low-income populations is frequent and health information
could not be easily accessed, the simple register of weight gain on prenatal routine could be a possible strategy to
achieve the adequate GWG .94

CONCLUSION

In summary, the study found significant associations between the inadequacy of prenatal care and insufficient
GWG, which reinforces the importance of adequate prenatal care as a window of opportunity to monitoring weight
gain trends during pregnancy and early intervention since both insufficient and excessive GWGs are associated with
negative pregnancy outcomes. However, more studies are warranted to contribute to the literature about the quality
of prenatal care and should confirm the associations found in this paper.
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