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Abstract The scope of this article is to evaluate the adequacy of total gestational weight gain
(GWG) according to maternal characteristics of
Brazilian adolescents. It involved a cross-sectional, hospital-based study. A total of 3,904 teenagers
with a single fetus gestation and gestational age
(GA) at birth ≥ 37 weeks were included. A hierarchical model was built to analyze the dependent
and independent variables adequacy of GWG:
sociodemographic, care, obstetric and behavioral
characteristics. The chances of insufficient GWG
were higher for adolescents from the North (OR
= 1.50, 95%CI: 1.07-2.10) and Northeast (OR
= 1.68, 95%CI: 1.27-2.21). Paid work increased
the chances of insufficient (95%CI: 1.15-2.39)
and excessive (95%CI: 1.01-1.86) GWG. The
pre-pregnancy body mass index of overweight or
obese adolescents was associated with excessive
GWG (OR = 1.86, 95%CI: 1.19-2.92 and OR =
3.06, 95%CI: 2.10-4.45, respectively), as well as
GA ≥ 42 weeks (OR = 2.23, 95%CI: 1.03-4.81).
Living in the North and Northeast regions increases the chances of adolescents having insufficient GWG. Having paid work was associated
with a greater chance of excessive and insufficient
GWG. Furthermore, pre-pregnancy excess weight
or obesity and GA ≥ 42 weeks increased the chances of excessive GWG.
Key words Weight gain, Pregnancy in adolescence, Nutritional status
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Introduction

Methods

Teenage pregnancy is considered to be a public
health problem in Brazil and worldwide. Among
the reasons that justify this affirmation are the
possible negative repercussions to maternal and
infant health, such as the occurrence of anemia,
preeclampsia, postpartum hemorrhage, among
other adverse clinical outcomes1-5. The main
causes of mortality among girls, aged 15 to 19
years, is related to the pregnancy and birth conditions. In these situations, teenage mothers run
a five-fold greater chance of dying than do adult
mothers6.
Add to this dilemma the possible social and
economic impact resulting from the difficulty to
return to one’s studies after giving birth, in turn
diminishing one’s chances of insertion in the
work market and social ascension7,8. In this light,
maternity in this stage of life has been the object
of study of many fields of knowledge9.
In the field of nutrition, the joining of these
two moments – pregnancy and adolescence – is
quite delicate, as they are periods of major physical and metabolic transformation. In this context, the total Gestational Weight Gain (GWG)
is a widely debated variable in the literature, as
it configures as one of the determinants or the
maternal and perinatal outcomes10,11. It is wellknown that insufficient or excessive GWG is
associated with gestational results that are unfavorable to the health of the mother or the infant, causing both short-term and long-term
repercussions14. Among the complications that
can occur during pregnancy and birth in adolescence are the slow fetal growth, low birth weight,
preeclampsia, premature birth, among others6.
The variations referent to GWG can be caused by
many factors, including socioeconomic, behavioral, and care factors15.
Despite the relevance of this theme and of its
possible repercussions on maternal and infant
health1-5, the majority of studies that investigate
the factors associated with the adequacy of GWG
are limited to adult pregnant women, with no
population studies having been conducted with
adolescents in Brazil. Thus, further efforts are
necessary to achieve a greater understanding of
GWG in this population, especially in the countries of Latin America and the Caribbean1, which
have the second highest global rate of newborns
among teenage mothers.
Therefore, the present study aims to evaluate
the adequacy of GWG, according to the maternal
characteristics of Brazilian adolescents.

This is a cross-sectional, nationwide hospital-based study, conducted by means of the
data from the study, “Nascer no Brasil: Pesquisa
Nacional sobre Parto e Nascimento” (“Born in
Brazil: National Study on Delivery and Birth”),
conducted from February 2011 to October 2012,
approved by the Research Ethics Committee
from the National School of Public Health/Oswaldo Cruz Foundation (logged under protocol
number CAAE: 0096.0.031.000-10).
The selection of the postpartum women for
the study, “Born in Brazil”, was conducted in
three stages, through a complex representative
probabilistic sample. The first stage consisted of
hospitals with 500 or more annual births, stratified by the types of hospital (public, private,
or mixed), geographic macroregions in Brazil
(South, Southeast, Midwest, North, and Northeast) and location (capital or non-capital). In
the second stage, the period necessary to cover
all of the 90 postpartum women (minimum of
seven days for each hospital) was selected, while
the third stage consisted of the number of postpartum women (90 per hospital). In this manner,
266 hospitals from 191 Brazilian municipalities
were selected, with 84 (31.6%) of these located
in capital cities and 182 (68.4%) located in the
countryside of Brazil, totaling 23,894 postpartum women who were interviewed.
Interviews with the postpartum women were
conducted face-to-face while they were hospitalized in the health service through the application
of a standardized electronic questionnaire. Their
pre-natal cards were digitalized for the storage
and extraction of data. Information from the
medical records of the postpartum women and
the newborns referent to the current gestation
was also collected. More details about the sample
design can be found in Vasconcelos et al.16, and
information related to the method can be found
in Leal et al.17
For the present study, all postpartum adolescents, aged 10 to 19 years (complete), with the
pregnancy of a single fetus and a gestational age
(GA) at birth ≥ 37 weeks, were selected. Excluded
were those whose information was not available
or feasible for the calculation of the pre-pregnancy body mass index (BMI) and total GWG in kilograms (KG) – Figure 1.
The outcome variable (dependent) was the
adequacy of the total GWG. The recommendations from the Institute of Medicine (IOM,
2009)18 were considered in order to evaluate
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Postpartum wmen,
10 to 19 years of age,
complete:
4.571

Adolescents with
gestation age ≥ 37
weeks at birth and
pregnancy of a single
fetus: 3.961

Adolescents without
data to calculate the
pree-pregnancy BMI
and GWG
total: 57

Adolescents included
in the study "Factors
associated with the
adequacy of GWG of
Brasilian adolescents":
3.904

Figure 1. Flow chart of the selection of postpartum teenagers from the study, “Nascer no Brasil: Pesquisa
Nacional sobre Parto e Nascimento”, Brazil 2011-2012.
Source: Authors.

the adequacy of GWG, according to the range
of weight gain in accordance with the pre-pregnancy nutritional state (BMI – kg/m2). To classify the pre-pregnancy BMI, this study used the
BMI/age curves for girls, aged 15 to 19 years, as
established by the World Health Organization
(OMS, 2007)19, with its classification in z-score,
according to that proposed by the Food and Nutrition Surveillance System in Brazil for adolescents20. Classified as “adequate” was the GWG
that fell within the recommended ranges for each
pre-pregnancy BMI, that is: low weight (z-score
< -2) = 12.5-18 kg; eutrophy (z-score ≥ -2 and ≤
1) = 11.5 -16.0 kg; overweight (z-score > 1 and <
2) = 7.0 to 11.5 kg, and obesity (z-score ≥ 2) = 5.0
to 9.0 kg. GWG values below those recommended were classified as “insufficient” and above as
“excessive”. The GWG variable was calculated by
the difference between the last record of weight,
so long as it was up to 6 days before delivery, and
the pre-pregnancy weight (kg), recorded on the
pre-natal card, or the beginning weight (up to the
13th complete gestational week), or that reported
by the postpartum woman. More details about
the formulation of this variable can be found in
Brandão et al. (2020)21 and about the validity of
the anthropometric information in Araújo et al.
(2017)22.
A structured theoretical model was formulated, in which the maternal characteristics were
placed in ranked levels according to the their relationship with the adequacy of GWG, based on
the model proposed by Stulbach et al. (2007)23

with modifications. For each level, the following
variables were included, obtained by means of an
interview with the postpartum woman, appointments registered in the medical records, and the
maternal health card, defined as follows:
Distal level – socioeconomic characteristics:
self-declared skin color (white or non-white);
number of people per room in the household (≤
4 or > 4); household’s geographic region (North,
Northeast, Southeast, South, or Midwest); education level (incomplete elementary education,
complete elementary education, or complete
high school/higher); marital status (without
partner or with partner); economic classification
(A/B, C, or D/E); paid work (yes or no) – if yes,
what is the work situation (signed working papers/employer/public servant or without signed
working papers/self-employed/cooperative/other); postpartum woman, head of the family (yes
or no);
Intermediate level – reproductive and obstetric history, comorbidities and care variables:
primiparous (yes and no); gestational hypertensive syndrome (yes and no); gestational or
chronic diabetes mellitus (yes and no); diagnosis
of infection by Human Immunodeficiency Virus
(HIV) during pregnancy (yes or no); number
of pre-natal appointments (< 3, 4 to 5 or ≥ 6);
location where most of the pre-natal appointments were conducted (public, private, or mixed
service); professional who provided care in most
of the pre-natal appointments (doctor or nurse);
follow-up by the same professional during the
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Total of postpartum
women included in
the study
23.894
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entire pre-natal period (yes – all the time, yes – in
most appointments; no); high-risk gestation (yes
or no); hospitalization during gestation (yes or
no); adequate pre-natal care (yes or no); dissatisfaction regarding pregnancy (yes, somewhat, or
no); attempt to interrupt pregnancy (yes or no);
has health insurance (yes or no);
Proximal level – pre-pregnancy BMI classification (low weight, eutrophy, overweight, or
obesity); suspicion of inappropriate use of alcohol (no suspicion of inappropriate use of alcohol,
suspicion of inappropriate use of alcohol, or did
not ingest alcoholic beverages during gestation);
smoked at some point during pregnancy (yes or
no); age in years (10 to 16 years; 17 to 19 years);
gestational age at birth (≥ 37 and < 42 weeks or
≥ 42 weeks).
The postpartum women considered the
head of the family was the reference person for
decision-making in the family. The economic class was based on the criteria established by
the Brazilian Association of Research Companies
(ABEP/2010)24. The variable of hypertensive syndrome during gestation refers to the diagnosis of
chronic hypertension, preeclampsia, or eclampsia25. This study defined as adequate the pre-natal care that was begun up to the 12th gestational
week, having attended at least six appointments
(corrected for the gestational age at birth), registration of the pre-natal card of at least one result
of each of the routine pre-natal exams, and receipt
of medical advice regarding the reference maternity clinic26. For the suspicion of the use of alcohol, the TWEAK: Tolerance Worry Eye-opener
Annoyed Cut-down was used, considering as positive those postpartum women who answered yes
to three or more questions of the questionnaire
regarding the consumption of alcohol27. The classification of the maternal age in two groups (10
to 16 years; 17 to 19 years) is justified by the fact
that some studies indicate a greater difference in
the pre-pregnancy BMI classification in younger
adolescents (< 16 years) and that adolescents over
16 years of age have characteristics of pregnancy
that are similar to those of adults28-30.
The pre-pregnancy BMI was imputed by the
Chained Equations (MICE)31, since for 17.5%
of the participating postpartum women in this
study, there were no data about stature (15.5%)
and 4.4% about pre-pregnancy or beginning
weight. The prediction model of multiple imputation for pre-pregnancy BMI included the following maternal variables: geographic region of
the country, source of payment for the delivery,
schooling, skin color, age, parity and presence of

diabetes or hypertension (chronic or gestational), pre-pregnancy weight, weight at the end of
the gestation and stature. This study used the
Fully Conditional Specification (FCS) method
in the Statistical Package for the Social Sciences
(SPSS, version 22) to obtain ten groups of imputed data. Next, the models were formulated, based
on these multiple groups of imputed data, using
the Rubin rules to combine estimates of effect
and estimates of standard errors31,32.
All of the statistical analyses were carried
out in the SPSS, version 22, and R, version 4.0.1,
software, using procedures for complex samples
that include the sample weight of the postpartum women and the effect of the design. In the
bivariate analysis, Pearson’s chi-squared test were
used in the evaluation of the association between
the maternal characteristics and the outcome.
Initially, the variables that presented a p-value ≤
0.20 in the bivariate analysis were selected for the
construction of a model of multinomial hierarchical regression. At each level, the variables were
selected by the “backward” method, with the criteria of p < 0.05, in order to remain in the model.
The odds ratio (OR), adjusted with the respective 95% confidence interval (95%CI), were estimated, and were considered with a statistically
significant association with the outcome of the
variables, whose p-value was ≤ 0.05. At each level,
the variables were controlled for the others at the
same level and for those at a higher level. Thus,
the estimates obtained at each ranked level refer
to the effects of the variable already adjusted for
the possible confounding factors.

Results
This study excluded 57 adolescents, leaving a total
sample of 3,904 adolescents (Figure 1). The majority were non-white (72.4%), lived with a partner (68.0%), had no paid work (87.9%), and belonged to economic class “C” (54.5%) (Table 1).
It was observed that the major concentration of adolescents with insufficient weight gain
occurred in the North (44.2%) and Northeast
(42.2%) as compared to other regions of the
country. Only 26.0% of the adolescents living in
the Northeast, and 30.1% in the North, presented
an adequate GWG (Table 1).
Regarding the exercise of paid work, it was
found that the adolescents that did not work presented a higher percentage of adequacy of GWG
(30.9%), while those that worked had a higher
level of insufficiency (42.6%) and excess (34.0%)
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Maternal characteristics
Skin color
White
Non-White
Number of people per room per
household
≤4
>4
Region in the country
North
Northeast
Southeast
South
Midwest
Schooling (level of education)
Incomplete elementary
Complete elementary
Complete high school or higher
Marital status
Without partner
With partner
Paid work
No
Yes
Work situation
Signed working papers or employer or
public servant
without Signed working papers or
self-employed or cooperative or other
Head of the family
Yes
No
Socioeconomic class
D+E
C
A+B

Adequacy of total gestation weight
gain¹
Insufficient Adequate Excessive
N (%)
N (%)
N (%)

Total
N (%)

Average
weight
gain (kg)

1079 (27.6)
2826 (72.4)

12.6
12

373 (34.6)
1074 (38.0)

402 (37.3)
885 (31.3)

0.092

3828 (98.2)
71 (1.8)

12.2
10.7

1412 (36.9) 1142 (29.8) 1274 (33.3)
32 (45.5)
25 (36.1)
13 (18.3)

0.138

513 (13.1)
1228 (31.5)
1479 (37.9)
418 (10.7)
266 (6.8)

11.5
11.8
12.5
12.5
12.9

227 (44.2)
518 (42.2)
481 (32.5)
135 (32.3)
86 (32.5)

155 (30.1)
320 (26.0)
483 (32.6)
133 (31.9)
79 (29.8)

132 (25.7)
390 (31.8)
516 (34.9)
149 (35.8)
100 (37.8)

1525 (39.2)
1680 (42.2)
685 (17.6)

12.1
12.3
12
12
12.3

566 (37.1)
624 (37.1)
253 (36.9)

436 (28.6)
501 (29.8)
229 (33.5)

522 (34.2)
555 (33.0)
203 (29.6)

491 (39.3)
955 (36)

356 (28.5)
814 (30.7)

403 (32.3)
883 (33.3)

0.414

3431 (87.9)
472 (12.1)

12.2
11.8

1245 (36.3) 1059 (30.9) 1127 (32.9)
201 (42.6) 111 (23.4) 160 (34.0)

0.036

219 (46.3)

12.1

81 (37.1)

53 (24.5)

84 (38.5)

253 (53.7)

11.7

120 (47.4)

57 (22.5)

76 (30.1)

124 (3.2)
3745 (96.8)

12.8
12.1

38 (31)
25 (20.5)
60 (48.5)
1394 (37.2) 1134 (30.3) 1217 (32.5)

0.147

1335 (34.4)
2114 (54.5)
431 (11.1)

11.6
12.6
11.6

542 (40.6)
716 (33.9)
176 (40.9)

415 (31.1)
752 (35.6)
117 (27.2)

0.064

1251 (32)
2652 (68)

303 (28.1)
867 (30.7)

378 (28.3)
646 (30.5)
137 (31.9)

p-value**

0.002

0.467

0.220

1
According to recommendations from the Institute of Medicine (2009) for each pre-pregnancy BMI range, this classified according to the
z-score of BMI/Growth Curve Age for girls of 5 to 19 years from the World Health Organization (2007). The total weight gain was considered
adequate, insufficient, or excessive when within the recommended margins, above or below, respectively. 2 Pearson chi-squared test.

Source: Authors.

in weight gain (Table 1). When the paid work was
analyzed by region (data not presented in the tables), a higher concentration of adolescents who
exercised paid work was observed in the Southeast (44.0%), given that 50.3% of these presented
an insufficient (OR = 3.36, 95%CI: 1.86-6.07)
and 31.9% excessive (OR = 1.78, 95%CI: 1.082.95) GWG.

At the distal level, the variable of skin color,
number of people per room per household, head
of the family, economic class, paid work, and region of the country proved to be associated with
the outcome (Table 1). The same occurred with
the hypertensive syndromes and the professional
who provided medical care in most pre-natal appointments, at the intermediate level (Table 2).
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Table 1. Adequacy of total GWG of adolescents. according to maternal characteristics of the distal level of ranking. Brazil.
2011-2012.
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Table 2. Adequacy of total GWG of adolescents, according to maternal characteristics of the intermediate level of the ranking. Brazil,
2011-2012.
Maternal characteristics
Previous gestations
No
Yes
Hypertensive disease
No
Yes
Gestational or chronic diabetes mellitus
No
Yes
Positive diagnosis for Human
Immunodeficiency Virus during gestation
No
Yes
Number of pre-natal appointments
<3
4-5
>6
Location where most of the pre-natal
appointment took place
Public service
Private service
Public and private service
Professional who provided medical care in
most of the pre-natal care appointments
Doctor
Nurse
Follow-up by the same professional during
the entire pre-natal care period
No
Yes, most of the time
Yes, the entire time
High-risk gestation
No
Yes
Hospitalization during gestation
No
Yes
Adequate pre-natal care
No
Yes
Has health insurance
No
Yes
Dissatisfaction wth pregnancy
No
Somewhat
Yes
Attempt to interrupt pregnancy
No
Yes

Total
N (%)

Adequacy of total gestation weight
Average
gain¹
weight gain
Insufficient Adequate
Excessive
(kg)
N (%)
N (%)
N (%)

p-value**

2940 (75.4)
961 (24.6)

12.2
12.2

1088 (37.0)
356 (37.1)

866 (29.4)
304 (31.7)

986 (33.5)
300 (31.3)

0.532

3628 (92.9)
276 (7.1)

12
13.8

1354 (37.3)
92 (33.4)

1096 (30.2) 1177 (32.5)
74 (26.7)
110 (39.8)

0.129

3718 (95.2)
186 (4.8)

12.1
13.5

1386 (37.3)
60 (32.5)

1113 (29.9) 1219 (32.8)
57 (30.7)
68 (36.8)

0.543

3899 (99.9)
5 (0.1)

12.2
9.1

1443 (37)
3 (65.4)

1169 (30)
1 (22.3)

1287 (33)
1 (12.2)

0.332

460 (12.1)
867 (22.9)
2466 (65)

11
12
12.4

197 (42.8)
326 (37.7)
896 (36.3)

114 (24.8)
279 (32.2)
749 (30.4)

149 (32.4)
261 (30.1)
821 (33.3)

0.323

3466 (90.1)
290 (7.6)
90 (2.3)

12.2
11.05
12

1293 (37.3)
96 (33)
34 (37.9)

1034 (29.8) 1139 (32.9)
109 (37.5)
86 (29.5)
24 (26.7)
32 (35.4)

0.431

2422 (64.3)
1344 (35.7)

12.3
11.8

816 (33.7)
590 (43.9)

734 (30.3)
375 (27.9)

871 (36)
378 (28.2)

<0.001

526 (13.7)
1519 (39.6)
1789 (46.7)

12.8
11.3
11.8

177 (33.3)
552 (36.3)
689 (38.5)

148 (28.1)
456 (30)
545 (30.5)

203 (38.6)
511 (33.6)
555 (31)

0.247

2081 (81.8)
464 (18.2)

12.2
12.4

778 (37.4)
153 (33.1)

602 (28.9)
138 (29.8)

701 (33.7)
172 (37.1)

0.293

329 (84.4)
608 (15.6)

12.1
12.6

1235 (37.5)
210 (34.6)

984 (29.9)
184 (30.3)

1073 (32.6)
213 (35.1)

0.653

1861 (47.7)
2043 (52.3)

12
12.3

693 (37.2)
754 (36.9)

537 (28.8)
633 (31)

63 (33.9)
656 (32.1)

0.518

3432 (88)
468 (12)

12.1
12.3

1290 (37.6)
155 (33.2)

1010 (29.4)
158 (33.9)

1132 (33)
154 (33)

0.277

2435 (62.7)
1071 (27.6)
375 (9.7)

12.3
12
12.2

896 (36.8)
402 (37.5)
143 (38.2)

738 (30.3)
311 (29)
112 (29.9)

800 (32.9)
358 (33.5)
120 (31.9)

3768 (96.6)
133 (3.4)

12.1
12.5

1396 (37.1)
51 (38)

1124 (29.8) 1247 (33.1)
44 (32.9)
39 (29.1)

0.977

0.727

1
According to recommendations from the Institute of Medicine (2009) for each pre-pregnancy BMI range, this classified according to the z score of BMI/
Growth Curve Age for girls of 5 to 19 years from the World Health Organization (2007). The total weight gain was considered adequate, insufficient, or excessive when within the recommended margins, above or below, respectively. 2 Pearson chi-squared test.

Source: Authors.
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In relation to the pre-pregnancy BMI, it was
found that 65.4% of the participants began their
pregnancies as eutrophic, 22.6% overweight,
10.6% obese, and 1.3% with low weight (Table
3). As regards the maternal habits, the majority
(85.4%) reported not having ingested alcoholic
beverages during gestation. There was a suspicion of the inappropriate use of alcohol for 8.4%
of the adolescents (Table 3).
It was observed that the majority of the adolescents (46.1%) suspected of the inappropriate
use of alcohol presented insufficient weight gain
when compared to those that did not present this
suspicion (31.0%) or that did not ingest alcoholic
beverages (36.6%) (Table 3). When this variable
was evaluated by geographic region, a statistically
significant difference was found in the Northeast,
given that the adolescents suspected of an inappropriate use of alcohol presented a significantly
higher chance of excessive weight gain in relation

to those who did not ingest alcoholic beverages
(OR = 0.42, 95%CI: 0.21-0.84). More than half
(58.4%) of the adolescents of this region suspected of the inappropriate use of alcohol presented an insufficient weight gain, as compared to
27.0% adequate and only 15.0% excessive weight
gain (data not presented in the tables).
After the adjustment of the multiple hierarchical model, among the variables of the distal
level, it was found that the chances of presenting an insufficient weight gain were higher for
adolescents from the North (OR = 1.50, 95%CI:
1.07-2.10) and Northeast (OR = 1.68, 95%CI:
1.27-2.21) regions when compared to those from
the Southeast of the country. The paid work was
associated with a 66% greater chance of insufficient (95%CI: 1.15-2.39) and 37% of excessive
(95CI%: 1.01-1.86) GWG. None of the variables
of the intermediate level (Table 2) remained
associated with the outcome (p < 0.05). At the

Table 3. Adequacy of the total GWG of adolescents, according to maternal characteristics of the proximal level of the ranking. Brazil,
2011-2012.
Maternal characteristics

Total
N (%)

Age
10 to 16 years
1138 (29.2)
17 to 19 years
2766 (70.8)
Classification of the pre-pregnancy body mass index3
52 (1.3)
Low weight (< -2)
882 (22.6)
Overweight (> +1 e < +2)
415 (10.6)
Obesity (≥ +2)
2555 (65.4)
Eutrophy (≥- 2 e ≤ +1)
Suspicion of the inappropriate use of use of alcohol
during gestation
No suspicion of the inappropriate use of alcohol
during gestation
Suspicion of the inappropriate use of alcohol
during gestation
Did not ingest alcoholic beverages during gestation
Smoked at some point during pregnancy
No
Yes
Gestational age at birth
≥ 37 and < 42 weeks
≥ 42 weeks

Adequacy of total gestation weight
Average
gain¹
weight
Insufficient Adequate
Excessive
gain (kg)
N (%)
N (%)
N (%)

p-value**

12.4
12.1

389 (34.2)
1058 (38.2)

344 (30.2)
825 (29.9)

405 (35.6)
883 (31.9)

0.164

15.5
11.2
8.6
13

21 (40.5)
180 (20.5)
115 (27.8)
1130 (44.2)

18 (34)
285 (32.3)
87 (21)
780 (30.5)

13 (25.6)
417 (47.3)
213 (51.3)
644 (25.2)

< 0.001

235 (6.2)

12.8

73 (31)

88 (37.2)

75 (31.8)

0.046

318 (8.4)

11.1

146 (46.1)

90 (28.3)

81 (25.6)

3249 (85.4)

12.2

1189 (36.6)

966 (29.7)

1094 (33.7)

3534 (90.7)
363 (9.3)

12.2
11.9

1305 (36.9)
140 (38.6)

1056 (29.9) 1173 (33.2)
112 (30.9) 111 (30.5)

0.784

3764 (96.4)
140 (3.6)

12.1
14

1409 (37.4)
38 (27.2)

1137 (30.2) 1218 (32.4)
32 (23.3)
69 (49.6)

0.044

1
According to recommendations from the Institute of Medicine (2009) for each pre-pregnancy BMI range, this classified according to the z score of BMI/
Growth Curve Age for girls of 5 to 19 years from the World Health Organization (2007). The total weight gain was considered adequate, insufficient, or
excessive when within the recommended margins, above or below, respectively. 2 Pearson chi-squared test. 3 According to the BMI/age growth curves for girls
of 5 to 19 years from the World Health Organization (2007).

Source: Authors.
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proximal level, the pre-pregnancy BMI remained
as an explicative variable, with the chances of excessive GWG being greater for adolescents who
began their pregnancy overweight (OR = 1.86,
95%CI: 1.17-2.92) and obese (OR = 3.06, 95%CI:
2.10-4.45). The gestational age ≥ 42 weeks was
also associated with a greater chance (OR = 2.23,
95%CI: 1.03-4.81) of excessive gestational weight
gain (Table 4).
The adolescents of the North and Northeast
regions presented averages of initial gestational
weight (53.1 kg and 56.5 kg, respectively) and
end gestational weight (64.7kg and 68.3kg, respectively) below that of the participants of the
other regions of the country (Figure 2 – A). The
same occurred with the total GWG. On average,
the participants from the North gained 11.5 kg;
from the Northeast, 11.8 kg; followed by the
Southeast, 12.5 kg; the South, 12.5 kg; and the
Midwest, 12.9 kg (Figure 2 – B).

Discussion
The findings from this investigation indicate that
residing in the North and Northeast regions of
Brazil constitutes a greater chance of insufficient
GWG for adolescents, who, in general, began and
finished their pregnancies with lower weights
when compared to girls from other geographic
regions of Brazil. This result can be explained
when one considers the social inequality that exists in the country, with the North and Northeast
regions presenting the worst income and working conditions33.
What stands out here is that the majority of
adolescents from the Northeast suspected of the
inappropriate use of alcohol during pregnancy
presented an insufficient weight gain. This is a
worrisome fact, bearing in mind that the excessive consumption of alcohol (and other drugs)
can interfere in the absorption of nutrients, as

Table 4. Hierarchical model of factors associated with the adequacy of the GWG od adolescents, distal, intermediate,
and proximal levels. Brazil, 2011-2012.
Variables
Distal level
Region of the country
Southeast
North
Northeast
South
Midwest
Paid work
No
Yes
Intermediate level*
Proximal level**
Pre-pregnancy body mass index
Low weight
Eutrophy
Overweight
Obesity
Gestational age at birth
37-41 weeks
≥ 42 weeks

Adequacy of gestational weight gain
Insufficient
Excessive
OR¹
95% CI¹
OR¹
95 CI%#

1
1.50
1.68
1.00
1.09

(1.07-2.10)
(1.27-2.21)
(0.69-1.46)
(0.79-1.52)

1
0.81
1.16
1.04
1.19

(0.57-1.15)
(0.82-1.65)
(0.75-1.45)
(0.79-1.77)

1
1.66
---

(1.15-2.39)
---

1
1.37
---

(1.01-1.86)
---

0.84
1
0.46
0.98

(0.41-1.71)
(0.30-0.73)
(0.68-1.41)

0.96
1
1.86
3.06

1
0.84

(0.47-1.50)

1
2.23

(0.45-2.06)
(1.19-2.92)
(2.10-4.45)

(1.03-4.81)

¹Selection of variables by the “backward” method, as of those with p < 0.20 in the bivariate analysis. * Adjusted for the statistically
significant variables of the distal level (p-value < 0.05). ** Adjusted for the statistically significant variables of the distal and
intermediate levels (p-value < 0.05).
Source: Authors.
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B

80

North
Northeast
Southeast
South
Midwest

Average weight (kg)

75

North

11.5kg

11.8kg

68.3

65

55

75.3
73.9
73.2

Northeast

70

60

Region

64.7
62.8
61.4
60.3

Southeast

South

12.5kg

12.5kg

56.5
53.1

Midwest

50
Pre-pregnancy

End of gestation

12.9kg

10
11
12
13
14
95% confidence interval for average GWG (kg)

Figure 2. Curves of averages of initial and end gestational weight gain (A) and averages of total gestational
weight gain (B) of adolescents according to geographic regions. Brazil, 2011-2012.
Source: Authors.

well as compromise their consumption in both
adequate quantity and quality, resulting in malnutrition, especially due to the lack of micronutrients34-37. The compromising of the mother’s
nutritional state due to the ingestion of alcohol
can harm the nutritional supply to the fetus and
result in unfavorable outcomes, such as the restriction of intrauterine growth or fetal alcohol
spectrum disorder (FASD)37. Therefore, tracking
and intervention strategies geared toward the
prevention of the use of alcohol by pregnant adolescents, mainly those residing in the more underprivileged regions of the country, are necessary to prevent and combat the possible impacts
of this practice in maternal and infant health.
Another variable that appeared to explain the
insufficient weight gain was the exercise of paid
work, especially for adolescents from the Southeast region of the country. Although insufficient
weight gain has been more prevalent in the adolescents from the North and Northeast regions,
when categorized by the exercise of paid work,
it was more commonly observed in adolescents
from the Southeast region. Half of them present
insufficient GWG, as if this activity contributed
to the poor results in weight gain, given that this
same factor is associated with excessive weight
gain. Findings from Silva et al. (2019)38, carried
out with pregnant women, mostly adults, identified that their insertion in the work market was

associated with excessive weight gain (71.6%), in
comparison to those who were not inserted in
the market (51.8%). Other studies in Brazil23,39
that included adult and adolescent pregnant
women found no association between work and
gestational weight gain, these results, which differ from our findings, should be taken with caution, since the present study deals with a specific
population, including only adolescents. Thus, it
is relevant to consider that the insertion in the
work market, as an pregnant teenage women, can
also contribute to a worse result as regards weight
gain, possibly overloading these girls both physiologically and metabologically. Such a scenario
can be observed primarily in the less favored social strata, with limited financial resources, with
paid work being a way to contribute to the basic
family needs, such as food and housing40.
It is important to note that more than half of
the adolescents who work, do so informally, and,
to a great extent, present insufficient GWG. In
Brazil, studies conducted with students of public
schools in São Paulo41 and Ceará42 showed that
the adolescents more often occupied positions as
street vendors, aides, nannies, maids, packagers,
stockers, among other activities performed without formal working contracts, with a long and
exhausting weekly work schedule (reaching 60
hours/week, in some cases), and with no social
protection or labor rights. Although the results
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of the present study on informal work and insufficient GWG have not presented any statistically significant difference, they lead us to reflect
on what the working conditions of these young
mothers must be like, and suppose that they
must be similar to that reported by other studies
related to the theme, that is, they are exposed to
work developed in a precarious manner, without
the conditions to provide an adequate diet that
meets the necessary nutritional demands during
pregnancy.
The prevalence of eutrophy prior to pregnancy was less that that reported by studies that evaluated only adolescents9,43, and higher than those
that included both adolescents and adults44,45.
This difference is possibly due, in addition to the
sociodemographic and regional cultural differences, to the distinct methods used to evaluate
the pre-pregnancy BMI. To evaluate the nutritional state prior to pregnancy in the group of
adolescents, some authors9,43 applied the WHO’s
growth curves (2007)19 – which establish the BMI
with their own cut-off points for this group, with
variations according to age, up to 19 years. Other
authors39,44,46 evaluated the adolescents according
to the BMI classes recommended by the IOM
(2009)18 and the WHO (1995)47. Although Brazilian authors48 recommended the classification
proposed by the WHO (2007)19, it is important to
invest in epidemiological studies geared toward
the definition of a specific method for the population of Brazilian adolescents, in such a way
that there is a classification criterion that is appropriate for this group and that can be applied
in clinical practice.
In the present work, the adolescents whose
pre-pregnancy BMI was classified as overweight
or obesity presented greater chances of excessive
GWG, findings that run in line with that reported
in both national and international literature. In
one Brazilian study, which included 98 women
with an average of 25.4 years, the participants
with an excess weight before gestation also presented a higher prevalence of excessive GWG (p
= 0.001)49. In the same light, authors that studied
the determinants of weekly GWG of 328 Brazilian pregnant women reported that the pre-pregnancy nutritional state of overweight/obesity
was one of the factors associated with excessive
weight gain (RP = 1.33, 95% CI: 1.01-1.75)50.
In addition, in our results, it was found that
the teenage pregnant women with excessive
GWG had more post-term births, which is similar to findings from Slack (2019)51 and Heslehurst
(2017)52, who point out that women with high

BMI (obesity) present higher risks of post-term
births. As this is an avoidable risk factor, which
contributes to perinatal and infant mortality52,
our findings reinforce the importance of pre-natal care, especially for adolescents that begin their
gestation overweight/obese. It is thus necessary
to set up strategies that seek to promote weight
gain that is as close to the recommended levels as
possible, aiming to reduce gestational results that
are unfavorable to maternal and infant health. It
is important to mention the need for investigations that seek to clarify the association between
excessive weight gain and post-term birth in adolescents.
The present study showed a higher percentage of excessive GWG in the adolescents of the
younger group when compared to that of 17 to
19 years of age, and that the opposite occurred
with insufficient GWG, even though these data
were not significantly different. Rodrigues et al.53,
in a study conducted in Rio de Janeiro about the
magnitude and determining factors of insufficient and excessive GWG, found higher chances of insufficient weight gain in older pregnant
women (25 to 29 years of age and ≥ 30 years) as
compared to younger women (18 to 24 years),
which presented higher chances of excessive
weight gain. Although these data are similar to
our findings, they differ in the fact that they include adolescents and adults in their sample.
When analyzing our results, it is important to
consider the hypothesis of maternal-fetal competition for nutrients when the mother is still
growing, which is responsible for part of the increase in weight during teenage pregnancy54. In
this stage of life, the sexual hormones of puberty
and of growth are high, leading to the maturation of the sexual organs. During this process,
important changes occur, such as changes in the
body composition, with the increase in bone and
muscle mass, as well as the consequent changes
in weight and stature55,56. In this context, maternal weight gain may not reflect fetal growth, since
it is well-documented in the literature that low
birth weight is one of the adverse outcomes associated with teenage pregnancy57,58.
Some possible limitations of this investigation are the absence of maternal information related to food consumption, physical activity, current educational status, and gynecological age, as
well as the cross-sectional design, in which it was
not possible to indicate temporal relations between the dependent and independent variables,
the non-segmentation of the GWG by gestational
trimesters, as well as the data collection regard-
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Our results reinforce the need for nutritional
care for the pregnant teenager to be provided in
an individualized manner, considering their region of residency, their life style, and their nutritional state prior to pregnancy. Beyond the clinical practice, the present findings lead us to reflect
on the relevance of the Brazilian public policies
being formulated in such a way as to reduce the
social inequalities that exist in Brazil, which reflect negatively upon the health of vulnerable
populations, including pregnant teenagers, and,
consequently, on maternal and infant health.
The final version of the database, which contains the results presented herein, can be accessed
at: https://doi.org/10.48331/scielodata.IL6KOL.
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ing the gestation weight reported on the medical
card of the pregnant women (indirect collection), which may have limited the accuracy in the
analysis of the GWG.
Despite the aforementioned limitation, the
present study highlighted the fact that residing in
the North and Northeast regions of the country
expands the chances of the Brazilian adolescents
presenting insufficient GWG, indicating the existing nutritional risk in this population. The
exercise of paid work was associated with inadequate weight gain (excessive and insufficient). In
addition, excessive weight gain during pregnancy was more common in those who begin their
pregnancy overweight or obese.

Santos SFM et al.

2640

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
11.

12.

World Health Organization (WHO). Accelerating progress toward the reduction of adolescent pregnancy in
Latin America and the Caribbean. 2016. [acessado 2021
Ago 25]. Disponível em: https://iris.paho.org/bitstream/handle/10665.2/34493/9789275119761%20eng.
pdf?sequence=1&isAllowed=y&ua=1
Kirbas A, Gulerman HC, Daglar K. Pregnancy in Adolescence: is it an obstetrical risk? J Pediatr Adolesc Gynecol 2016; 29(4):367-371.
Torvie AJ, Callegari LS, Schiff MA, Debiec KE. Labor
and delivery outcomes among young adolescentes.
Am J Obstet Gynecol 2015; 213(1):95-98.
Kawakita T, Wilson K, Grantz KL, Landy HJ,
Huang C, Gomez-Lobo V. Adverse maternal and neonatal outcomes in adolescent pregnancy. J Pediatr
Adolesc Gynecol 2016; 29(2):130-136.
Almeida AHV, Gama SGN, Costa MCO, Carmo CN,
Pacheco VE, Martinelli KG, Leal MC. Teenage pregnancy and prematurity in Brazil, 2011-2012. Cad Saude Publica 2020; 36(12):e00145919.
World Health Organization (WHO). Implementing effective actions for improving adolescent nutrition. 2018.
[cited 2021 aug 25]. Available from: http://apps.who.
int/iris/bitstream/handle/10665/260297/978924151
3708eng.pdf;jsessionid=F11BA1B70C6B4016FDCCA0E0AB950672?sequence=1
Berthelon M, Kruger D. Does adolescent motherhood
affect education and labor market outcomes of mothers? A study on young adult women in Chile during
1990-2013. Int J Public Health 2017; 62(2):293-303.
Schulkind L, Sandler DH. The timing of teenage births: estimating the effect on high school graduation
and later-life outcomes. Demography 2019; 56(1):345365.
Santos MMAS, Barros DD, Baião MR, Saunders C.
Atenção nutricional e ganho de peso gestacional em
adolescentes: uma abordagem quantiqualitativa. Cien
Saude Colet 2013; 18(3):789-802.
Kominiarek MA, Peaceman AM. Gestational weight
gain. Am J Obstet Gynecol 2017; 217(6):642-651.
Goldstein RF, Abell SK, Ranasinha S, Misso M, Boyle
JA, Black MH, Li N, Hu G, Corrado F, Rode L, Kim YJ,
Haugen M, Song WO, Kim MH, Bogaerts A, Devlieger R, Chung JH, Teede HJ. Association of gestational weight gain with maternal and infant outcomes:
a systematic review and meta-analysis. JAMA 2017;
317(21):2207-2225.
Kominiarek MA, Saade G, Mele L, Bailit J, Reddy UM,
Wapner RJ, Varner MW, Thorp JM Jr, Caritis SN, Prasad M, Tita ATN, Sorokin Y, Rouse DJ, Blackwell SC,
Tolosa JE, Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD),
Maternal-Fetal Medicine Units (MFMU) Network.
Association between gestational weight gain and perinatal outcomes. Obstet Gynecol 2018; 132(4):875-881.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rogozińska E, Zamora J, Marlin N, Betrán AP, Astrup
A, Bogaerts A, Cecatti JG, Dodd JM, Facchinetti F,
Geiker NRW, Haakstad LAH, Hauner H, Jensen DM,
Kinnunen TI, Mol BWJ, Owens J, Phelan S, Renault
KM, Salvesen KÅ, Shub A, Surita FG, Stafne SN, Teede H, van Poppel MNM, Vinter CA, Khan KS, Thangaratinam S; International Weight Management in
Pregnancy (i-WIP) Collaborative Group. Gestational
weight gain outside the Institute of Medicine recommendations and adverse pregnancy outcomes: analysis using individual participant data from randomised
trials. BMC Pregnancy Childbirth 2019; 322(19):322.
Groth SW, Holland ML, Smith JA, Meng Y, Kitzman
H. Effect of gestational weight gain and prepregnancy BMI in adolescent mothers on weight and
BMI of adolescent offspring. J Adolesc Health 2017;
61(5):626-633.
Magalhães EIS, Maia DS, Bonfim CFA, Netto MP, Lamounier JA, Rocha DS. Prevalência e fatores associados ao ganho de peso gestacional excessivo em unidades de saúde do sudoeste da Bahia. Rev Bras Epidemiol
2015; 18(4):858-869.
Vasconcellos MTL, Silva PLN, Pereira APE, Schilithz
AOC, Souza Junior PRB, Szwarcwald CL. Sampling
design for the birth in Brazil: National Survey into Labor and Birth. Cad Saude Publica 2014; 30(1):49-58.
Leal MC, Silva AA, Dias MA, da Gama SG, Rattner D,
Moreira ME, Filha MM, Domingues RM, Pereira AP,
Torres JA, Bittencourt SD, D’orsi E, Cunha AJ, Leite
AJ, Cavalcante RS, Lansky S, Diniz CS, Szwarcwald
CL. Birth in Brazil: national survey into labour and
birth. Reprod Health 2012; 9:15.
Institute of Medicine, National Research Council.
Weight gain during pregnancy: reexamining the guidelines. Washington (DC): National Academy of Science; 2009.
World Health Organization (WHO). WHO reference 2007: growth reference data for 5-19 years. [cited
2021 aug 11]. Available from: https://www.who.int/
toolkits/growth-reference-data-for-5to19-years
Brasil. Ministério da Saúde (MS). Vigilância alimentar
e nutricional – Sisvan: orientações básicas para a coleta,
processamento, análise de dados e informação em serviços de saúde. Brasília: MS; 2008.
Brandão T, Padilha PC, Gama SGN, Leal MDC, Araújo RGPS, Barros DC, Pereira APE, Santos K, Belizán
JM, Saunders C. Gestational weight gain and adverse
maternal outcomes in Brazilian women according to
body mass index categories: an analysis of data from
the Birth in Brazil survey. Clin Nutr ESPEN 2020;
37:114-115.
Araújo RGPS, Gama SGN, Barros DC, Saunders C,
Mattos IE. Validade de peso, estatura e IMC referidos
por puérperas do estudo Nascer no Brasil. Rev Saude
Publica 2017; 51:115.
Stulbach TE, Benício MHD, Andreazza R, Kono S.
Determinantes do ganho ponderal excessivo durante
a gestação em serviço público de pré-natal de baixo
risco. Rev Bras Epidemiol 2007: 10(1):99-108.

2641

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

Associação Brasileira de Empresas de Pesquisa
(ABEP). Critério de Classificação Econômica Brasil
2008. [acessado 2021 ago 15]. Disponível em: www.
abep.org
Nascimento TLC, Bocardi MIB, Santa Rosa MPR. Doença Hipertensiva Específica da Gravidez (DHEG) em
adolescentes: uma revisão de literatura. Ideias Inovação 2015; 2(2):69-76.
Domingues RMSM, Viellas EF, Dias MAB, Torres JA,
Theme Filha MM, Gama SGN, Leal MC. Adequação
da assistência pré-natal segundo as características
maternas no Brasil. Rev Panam Salud Publica 2015;
37:140-147.
Russel M, Martier SS, Sokol Rj, Mudar P, Bottoms S,
Jacobson S. Screening for pregnancy risk-drinking.
Alcohol Clin Exp Res 1994; 18(5):1156-1161.
Minjares-Granillo RO, López SAR, Caballero-Valdez
S, Levario-Carrillo M, Chávez-Corral DV. Maternal
and perinatal outcomes among adolescents and mature women: a hospital-based study in the North of
Mexico. J Pediatr Adolesc Gynecol. 2016; 29(3):304311.
Amaral JFA, Vasconcelos GM, Torloni MR, Fisberg M,
Sampaio IPC, Guazzelli CAF. Nutritional assessment
of pregnant adolescents: comparison of two popular classiﬁcation systems. Matern Child Nutr 2015:
11(3):305-313.
Sámano R, Chico-Barba G, Martínez-Rojano H,
Godínez E, Rodríguez-Ventura AL, Ávila-Koury G,
Aguilar-Sánchez K. Pre-pregnancy body mass index
classification and gestational weight gain on neonatal
outcomes in adolescent mothers: a follow-up study.
PLoS One 2018:13(7):e0200361.
White IR, Royston P, Wood AM. Multiple imputation using chained equations: Issues and guidance for
practice. Stat Med 2011; 30(4):377-399.
Rubin DB. Multiple imputation for nonresponse in surveys. New York: John Wiley & Sons; 1987.
Bezerra MS, Jacob MCM, Ferreira MAF, Vale D, Mirabal IRB, Lyra CO. Insegurança alimentar e nutricional
no Brasil e sua correlação com indicadores de vulnerabilidade. Cien Saude Colet 2020; 25(10):3833-3846.
Coulbault L, Ritz L, Vabret F, Lannuzel C, Boudehent
C, Nowoczyn M, Beaunieux H, Pitel AL. Thiamine
and phosphate esters concentrations in whole blood
and serum of patients with alcohol use disorder: a
relation with cognitive deficits. Nutr Neurosci 2021;
24(4):530-541.
Sanvisens A, Zuluaga P, Pineda M, Fuster D, Bolao F,
Juncà J, Tor J, Muga R. Folate deficiency in patients seeking treatment of alcohol use disorder. Drug Alcohol
Depend 2017; 180(1):417-422.
Sebastiani G, Borrás-Novell C, Casanova MA, Tutusaus MP, Martínez SF, Roig MDG, García-Algar O.
The effects of alcohol and drugs of abuse on maternal
nutritional profile during pregnancy. Nutrients 2018;
10(8):1008.
Moise IK. Alcohol use, pregnancy and associated risk
factors: a pilot cross-sectional study of pregnant women attending prenatal care in an urban city. BMC
Pregnancy Childbirth 2019; 19(1):472.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Silva LO, Alexandre MR, Cavalcante ACM, Arruda
SPM, Sampaio RMM. Ganho de peso adequado versus inadequado e fatores socioeconômicos de gestantes acompanhadas na atenção básica. Rev Bras Saude
Mater Infant 2019; 19(1):107-114.
Marano D, Gama SGN, Pereira APE, Souza Junior
PRB. Adequação do ganho ponderal de gestantes em
dois municípios do Estado do Rio de Janeiro (RJ),
Brasil, 2008. Rev Bras Ginecol Obstet 2012; 34(8):386393.
Frenzel HS, Bardagi MP. Adolescentes trabalhadores
brasileiros: um breve estudo bibliométrico. Rev Psicol
Organ Trab 2014; 14(1):79-88.
Lachtim SAF, Soares CB. Trabalho de jovens estudantes de uma escola pública: fortalecimento ou desgaste?
Rev Bras Enferm 2009; 62(2):179-186.
Torres CA, Paula PHA, Ferreira AGN, Pinheiro PNC.
Adolescência e trabalho: significados, dificuldades
e repercussões na saúde. Interface (Botucatu) 2010;
14(35):839-850.
Santos MMAS, Baião MR, Barros DC, Pinto AA,
Pedrosa PLM, Saunders C. Estado nutricional prégestacional, ganho de peso materno, condições da
assistência pré-natal e desfechos perinatais adversos
entre puérperas adolescentes. Rev Bras Epidemiol
2012; 15(1):143-154.
Marano D, Gama SGN, Domingues RMSM, Souza Junior PRB. Prevalência e fatores associados aos desvios
nutricionais em mulheres na fase pré-gestacional em
dois municípios do Estado do Rio de Janeiro, Brasil.
Rev Bras Epidemiol 2014; 17(1):45-58.
Tresso BD, Tavares BB. Índice de massa corporal associado às características das puérperas e dos neonatos.
Rev Cuid 2020; 10(2):e678.
Oliveira ACM, Santos AA, Moura FA. Baixo peso, ganho ponderal insuficiente e fatores associados à gravidez na adolescência em uma maternidade escola de
Maceió, Alagoas. Rev Bras Nutr Clin 2015; 30(2):159163.
Fonseca MRCC, Laurenti R, Marin CR, Traldi MC.
Ganho de peso gestacional e peso ao nascer do concepto: estudo transversal na região de Jundiaí, São
Paulo, Brasil. Cien Saude Colet 2014; 19(5):1401-1407.
Barros DC, Saunders C, Santos MMAS, Líbera BD,
Gama SGN, Leal MD. O desempenho de diferentes
métodos de avaliação antropométrica de gestantes
adolescentes na predição do peso ao nascer. Rev Bras
Epidemiol 2014; 17(3):761-774.
Reis MO, Sousa TM, Oliveira MNS, Maioli TU, Santos LC. Factors associated with excessive gestational
weight gain among Brazilian mothers. Breastfeed Med
2019; 14(3):159-164.
Magalhães EIS, Maia DS, Bonfim CFA, Netto MP, Lamounier JA, Rocha DS. Prevalência e fatores associados ao ganho de peso gestacional excessivo em unidades de saúde do sudoeste da Bahia. Rev Bras Epidemiol
2015; 18(4):858-869.
Slack E, Best KE, Rankin J, Heslehurst N. Maternal
obesity classes, preterm and postterm birth: a retrospective analysis of 479,864 births in England. BMC
Pregnancy Childbirth. 2019; 19(1):434.

Ciência & Saúde Coletiva, 27(7):2629-2642, 2022

24.

Santos SFM et al.

2642

52.

53.

54.

55.
56.

57.
58.

Heslehurst N, Vieira R, Hayes L, Crowe L, Jones D, Robalino S, Slack E, Rankin J. Maternal body mass index
and post-term birth: a systematic review and meta-analysis. Obes Rev 2017; 18(3):293-308.
Rodrigues PL, Oliveira LC, Brito AS, Kac G. Determinant factors of insufficient and excessive gestational
weight gain and maternal-child adverse outcomes.
Nutrition 2010; 26(6):617-623.
Das JK, Salam RA, Thornburg KL, Prentice AM, Campisi S, Lassi ZS, Koletzko B, Bhutta ZA. Nutrition in
adolescents: physiology, metabolism, and nutritional
needs. Ann NY Acad Sci 2017; 1393(1):21-33.
Tanner JM. Growth at adolescence. Oxford: Blackwell;
1962.
Eckert KL, Loffredo VA, O’Connor K. Adolescent physiology. In: O’Donohue WT, O’Donohue LW, editors.
Tolle behavioral approaches to chronic disease in adolescence. New York: Springer; 2009. p. 29-45.
Moreira ALM, Sousa PRM, Sarno F. Baixo peso ao nascer e seus fatores associados. Einstein 2018; 16(4):1-6.
Azevedo WFA, Diniz MB, Fonseca ESVB, Azevedo
LMR, Evangelista CB. Complicações da gravidez na
adolescência: revisão sistemática da literatura. Einstein 2015; 13(4):618-626.

Article submitted 17/02/2021
Approved 03/12/2021
Final version submitted 05/12/2021
Chief editors: Romeu Gomes, Antônio Augusto Moura da
Silva

CC

BY

This is an Open Access article distributed under the terms of the Creative Commons Attribution License

