DOI: 10.1590/1413-81232022277.17812021EN

Factors associated with the adequacy of gestational weight gain

among Brazilian teenagers

Samira Fernandes Morais dos Santos (https://orcid.org/0000-0002-1745-7678) !
Ana Carolina Carioca da Costa (https://orcid.org/0000-0002-9456-3319) !
Roberta Gabriela Pimenta da Silva Aratjo (https://orcid.org/0000-0001-7204-4019) *
Lais Aratijo Tavares Silva (https://orcid.org/0000-0002-6517-3338) '

Silvana Granado Nogueira da Gama (https://orcid.org/0000-0002-9200-0387) >
Vania de Matos Fonseca (https://orcid.org/0000-0002-5452-7081) !

! Instituto Nacional de
Satde da Mulher, da Crianga
e do Adolescente Fernandes
Figueira, Fundag¢ao Oswaldo
Cruz. Av. Rui Barbosa 716,
Flamengo. 22250-020 Rio de
Janeiro RJ Brasil.
samira_fernandes13@
hotmail.com

2Escola Nacional de Satide
Publica Sergio Arouca,
Fundagao Oswaldo Cruz.
Rio de Janeiro R] Brasil.

Abstract The scope of this article is to evalu-
ate the adequacy of total gestational weight gain
(GWG) according to maternal characteristics of
Brazilian adolescents. It involved a cross-section-
al, 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 hier-
archical 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 2 42 weeks (OR = 2.23, 95%CI: 1.03-4.81).
Living in the North and Northeast regions in-
creases the chances of adolescents having insuf-
ficient 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 chanc-
es of excessive GWG.

Key words Weight gain, Pregnancy in adoles-
cence, Nutritional status
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Introduction

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 outcomes'. The main
causes of mortality among girls, aged 15 to 19
years, is related to the pregnancy and birth con-
ditions. In these situations, teenage mothers run
a five-fold greater chance of dying than do adult
mothers®.

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 ascension”®. In this light,
maternity in this stage of life has been the object
of study of many fields of knowledge’.

In the field of nutrition, the joining of these
two moments — pregnancy and adolescence — is
quite delicate, as they are periods of major phys-
ical and metabolic transformation. In this con-
text, 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 outcomes'®!’. It is well-
known that insufficient or excessive GWG is
associated with gestational results that are un-
favorable to the health of the mother or the in-
fant, causing both short-term and long-term
repercussions'. Among the complications that
can occur during pregnancy and birth in adoles-
cence are the slow fetal growth, low birth weight,
preeclampsia, premature birth, among othersS.
The variations referent to GWG can be caused by
many factors, including socioeconomic, behav-
ioral, and care factors'.

Despite the relevance of this theme and of its
possible repercussions on maternal and infant
health'®, 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 coun-
tries of Latin America and the Caribbean!, 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.

Methods

This is a cross-sectional, nationwide hospi-
tal-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/Os-
waldo 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, strat-
ified by the types of hospital (public, private,
or mixed), geographic macroregions in Brazil
(South, Southeast, Midwest, North, and North-
east) 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 post-
partum 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 postpar-
tum women who were interviewed.

Interviews with the postpartum women were
conducted face-to-face while they were hospital-
ized 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.', and
information related to the method can be found
in Leal et al.”

For the present study, all postpartum adoles-
cents, 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-pregnan-
cy body mass index (BMI) and total GWG in ki-
lograms (KG) — Figure 1.

The outcome variable (dependent) was the
adequacy of the total GWG. The recommen-
dations from the Institute of Medicine (IOM,
2009)'® were considered in order to evaluate



Total of postpartum Postpartum wmen,
women included in 10 to 19 years of age,
the study o complete:
23.894 4.571

Adolescents without
data to calculate the
pree-pregnancy BMI

Adolescents with
gestation age > 37
weeks at birth and

pregnancy of a single and GWG
fetus: 3.961 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-preg-
nancy nutritional state (BMI — kg/m2). To clas-
sify 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)", with its classification in z-score,
according to that proposed by the Food and Nu-
trition Surveillance System in Brazil for adoles-
cents”. 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) =7.0to 11.5 kg, and obesity (z-score > 2) = 5.0
to 9.0 kg. GWG values below those recommend-
ed 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
13" complete gestational week), or that reported
by the postpartum woman. More details about
the formulation of this variable can be found in
Brandao et al. (2020)*' and about the validity of
the anthropometric information in Aradgjo et al.
(2017)2.

A structured theoretical model was formu-
lated, in which the maternal characteristics were
placed in ranked levels according to the their re-
lationship with the adequacy of GWG, based on
the model proposed by Stulbach et al. (2007)*

with modifications. For each level, the following
variables were included, obtained by means of an
interview with the postpartum woman, appoint-
ments 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); edu-
cation 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 pa-
pers/employer/public servant or without signed
working papers/self-employed/cooperative/oth-
er); postpartum woman, head of the family (yes
Or no);

Intermediate level — reproductive and ob-
stetric history, comorbidities and care variables:
primiparous (yes and no); gestational hyper-
tensive 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 appoint-
ments 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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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); dissat-
isfaction regarding pregnancy (yes, somewhat, or
no); attempt to interrupt pregnancy (yes or no);
has health insurance (yes or no);

Proximal level — pre-pregnancy BMI clas-
sification (low weight, eutrophy, overweight, or
obesity); suspicion of inappropriate use of alco-
hol (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 econom-
ic class was based on the criteria established by
the Brazilian Association of Research Companies
(ABEP/2010)*. The variable of hypertensive syn-
drome during gestation refers to the diagnosis of
chronic hypertension, preeclampsia, or eclamp-
sia”. This study defined as adequate the pre-na-
tal care that was begun up to the 12" gestational
week, having attended at least six appointments
(corrected for the gestational age at birth), regis-
tration 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 mater-
nity clinic?. For the suspicion of the use of alco-
hol, the TWEAK: Tolerance Worry Eye-opener
Annoyed Cut-down was used, considering as pos-
itive those postpartum women who answered yes
to three or more questions of the questionnaire
regarding the consumption of alcohol”. The clas-
sification 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 adults®.

The pre-pregnancy BMI was imputed by the
Chained Equations (MICE)®, 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 impu-
tation for pre-pregnancy BMI included the fol-
lowing 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 gestation-
al), 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 imput-
ed 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 errors®*.

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 postpar-
tum 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 hierar-
chical regression. At each level, the variables were
selected by the “backward” method, with the cri-
teria of p < 0.05, in order to remain in the model.
The odds ratio (OR), adjusted with the respec-
tive 95% confidence interval (95%CI), were es-
timated, 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 ma-
jority were non-white (72.4%), lived with a part-
ner (68.0%), had no paid work (87.9%), and be-
longed to economic class “C” (54.5%) (Table 1).

It was observed that the major concentra-
tion 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 pre-
sented 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%)



Table 1. Adequacy of total GWG of adolescents. according to maternal characteristics of the distal level of ranking. Brazil.

2011-2012.
Adequacy of total gestation weight
Total Average gain!
Maternal characteristics weight - - p-value**
N (%) gain (kg) Insufficient Adequate  Excessive
N (%) N (%) N (%)
Skin color
White 1079 (27.6) 12.6 373 (34.6) 303 (28.1) 402 (37.3) 0.092
Non-White 2826 (72.4) 12 1074 (38.0) 867 (30.7) 885 (31.3)
Number of people per room per
household 3828 (98.2) 12.2 1412 (36.9) 1142 (29.8) 1274 (33.3) 0.138
<4 71 (1.8) 10.7 32(45.5)  25(36.1) 13 (18.3)
>4
Region in the country
North 513 (13.1) 11.5 227 (44.2) 155(30.1) 132(25.7)
Northeast 1228 (31.5) 11.8 518 (42.2)  320(26.0) 390 (31.8) 0.002
Southeast 1479 (37.9)  12.5 481 (32.5) 483 (32.6) 516 (34.9)
South 418 (10.7) 12.5 135 (32.3) 133 (31.9) 149 (35.8)
Midwest 266 (6.8) 12.9 86 (32.5) 79 (29.8) 100 (37.8)
Schooling (level of education)
Incomplete elementary 1525 (39.2) 12.1 566 (37.1) 436 (28.6) 522 (34.2)
Complete elementary 1680 (42.2) 12.3 624 (37.1) 501(29.8) 555(33.0) 0.467
Complete high school or higher 685 (17.6) 12 253 (36.9) 229(33.5) 203 (29.6)
Marital status 12
Without partner 1251 (32) 12.3 491 (39.3) 356 (28.5) 403 (32.3) 0.414
With partner 2652 (68) 955 (36)  814(30.7) 883 (33.3)
Paid work
No 3431 (87.9) 12.2 1245 (36.3) 1059 (30.9) 1127 (32.9) 0.036
Yes 472 (12.1) 11.8 201 (42.6) 111 (23.4) 160 (34.0)
Work situation
Signed working papers or employer or 219 (46.3) 12.1 81 (37.1) 53 (24.5) 84 (38.5) 0.220
public servant
without Signed working papers or 253 (53.7) 11.7 120 (47.4) 57 (22.5) 76 (30.1)
self-employed or cooperative or other
Head of the family
Yes 124 (3.2) 12.8 38 (31) 25 (20.5) 60 (48.5) 0.147
No 3745(96.8)  12.1 1394 (37.2) 1134 (30.3) 1217 (32.5)
Socioeconomic class
D+E 1335 (34.4) 11.6 542 (40.6) 378 (28.3) 415 (31.1) 0.064
C 2114 (54.5) 12.6 716 (33.9) 646 (30.5) 752 (35.6)
A+B 431 (11.1) 11.6 176 (40.9) 137 (31.9) 117 (27.2)

! 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. *Pearson chi-squared test.

Source: Authors.

in weight gain (Table 1). When the paid work was
analyzed by region (data not presented in the ta-
bles), a higher concentration of adolescents who
exercised paid work was observed in the South-
east (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: 1.08-
2.95) 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 re-
gion 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 ap-
pointments, at the intermediate level (Table 2).
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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.

Adequacy of total gestation weight

Total Average gain!
Maternal characteristics weight gain " _ p-value**
N (%) (ke) Insufficient Adequate  Excessive
N (%) N (%) N (%)
Previous gestations
No 2940 (75.4) 12.2 1088 (37.0) 866 (29.4) 986 (33.5) 0.532
Yes 961 (24.6) 12.2 356 (37.1) 304 (31.7) 300 (31.3)
Hypertensive disease
No 3628 (92.9) 12 1354 (37.3) 1096 (30.2) 1177 (32.5) 0.129
Yes 276 (7.1) 13.8 92(33.4)  74(26.7) 110 (39.8)
Gestational or chronic diabetes mellitus
No 3718 (95.2) 12.1 1386 (37.3) 1113(29.9) 1219 (32.8) 0.543
Yes 186 (4.8) 13.5 60 (32.5) 57 (30.7) 68 (36.8)
Positive diagnosis for Human
Immunodeficiency Virus during gestation 3899 (99.9) 12.2 1443 (37) 1169 (30) 1287 (33) 0.332
No 5(0.1) 9.1 3 (65.4) 1(22.3) 1(12.2)
Yes
Number of pre-natal appointments
<3 460 (12.1) 11 197 (42.8) 114 (24.8) 149 (324) 0.323
4-5 867 (22.9) 12 326 (37.7) 279 (32.2)  261(30.1)
>6 2466 (65) 12.4 896 (36.3) 749 (30.4) 821 (33.3)
Location where most of the pre-natal
appointment took place
Public service 3466 (90.1) 12.2 1293 (37.3) 1034 (29.8) 1139 (32.9) 0.431
Private service 290 (7.6) 11.05 96 (33) 86 (29.5) 109 (37.5)
Public and private service 90 (2.3) 12 34 (37.9) 32(35.4) 24 (26.7)
Professional who provided medical care in
most of the pre-natal care appointments
Doctor 2422 (64.3) 12.3 816 (33.7)  734(30.3)  871(36)  <0.001
Nurse 1344 (35.7) 11.8 590 (43.9) 375(27.9) 378 (28.2)
Follow-up by the same professional during
the entire pre-natal care period
No 526 (13.7) 12.8 177 (33.3) 148 (28.1) 203 (38.6) 0.247
Yes, most of the time 1519 (39.6) 11.3 552 (36.3) 456 (30) 511 (33.6)
Yes, the entire time 1789 (46.7) 11.8 689 (38.5) 545 (30.5) 555 (31)
High-risk gestation
No 2081 (81.8) 122 778 (37.4) 602 (28.9) 701 (33.7)  0.293
Yes 464 (18.2) 12.4 153 (33.1) 138 (29.8) 172(37.1)
Hospitalization during gestation
No 329 (84.4) 12.1 1235(37.5) 984(29.9) 1073 (32.6) 0.653
Yes 608 (15.6) 12.6 210 (34.6) 184 (30.3) 213 (35.1)
Adequate pre-natal care
No 1861 (47.7) 12 693 (37.2) 537 (28.8) 63 (33.9) 0.518
Yes 2043 (52.3) 12.3 754 (36.9) 633 (31) 656 (32.1)
Has health insurance
No 3432 (88) 12.1 1290 (37.6) 1010 (29.4) 1132(33)  0.277
Yes 468 (12) 12.3 155 (33.2)  158(33.9) 154 (33)
Dissatisfaction wth pregnancy
No 2435 (62.7) 12.3 896 (36.8) 738 (30.3) 800 (32.9)
Somewhat 1071 (27.6) 12 402 (37.5) 311 (29) 358 (33.5) 0.977
Yes 375(9.7) 12.2 143 (38.2) 112 (29.9) 120(31.9)
Attempt to interrupt pregnancy
No 3768 (96.6) 12.1 1396 (37.1) 1124 (29.8) 1247 (33.1) 0.727
Yes 133 (3.4) 12.5 51 (38) 44 (32.9) 39 (29.1)

! 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 ex-
cessive when within the reccommended margins, above or below, respectively. 2 Pearson chi-squared test.

Source: Authors.



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 suspi-
cion of the inappropriate use of alcohol for 8.4%
of the adolescents (Table 3).

It was observed that the majority of the ado-
lescents (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 inap-
propriate 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 suspect-
ed of the inappropriate use of alcohol present-
ed 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 hierar-
chical model, among the variables of the distal
level, it was found that the chances of present-
ing 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 insuffi-
cient (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
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Table 3. Adequacy of the total GWG of adolescents, according to maternal characteristics of the proximal level of the ranking. Brazil,

2011-2012.
Adequacy of total gestation weight
Total Average gain!
Maternal characteristics weight - - p-value**
N (%) gain (kg) Insufficient Adequate  Excessive
N (%) N (%) N (%)
Age
10 to 16 years 1138 (29.2) 124  389(34.2) 344(30.2) 405(35.6)  0.164
17 to 19 years 2766 (70.8) 12.1 1058 (38.2) 825(29.9) 883 (31.9)
Classification of the pre-pregnancy body mass index3
Low weight (< -2) 52 (1.3) 15.5 21 (40.5) 18 (34) 13 (25.6) <0.001
Overweight (> +1 e < +2) 882(22.6) 112 180(20.5) 285(32.3) 417 (47.3)
Obesity (> +2) 415 (10.6) 8.6 115(27.8)  87(21) 213 (51.3)
Eutrophy (2-2e<+1) 2555 (65.4) 13 1130 (44.2) 780 (30.5) 644 (25.2)
Suspicion of the inappropriate use of use of alcohol
during gestation
No suspicion of the inappropriate use of alcohol 235 (6.2) 12.8 73 (31) 88 (37.2) 75 (31.8) 0.046
during gestation
Suspicion of the inappropriate use of alcohol 318 (8.4) 11.1 146 (46.1) 90 (28.3) 81 (25.6)
during gestation
Did not ingest alcoholic beverages during gestation 3249 (85.4) 12.2 1189 (36.6) 966 (29.7) 1094 (33.7)
Smoked at some point during pregnancy
No 3534 (90.7) 12.2 1305 (36.9) 1056 (29.9) 1173 (33.2) 0.784
Yes 363 (9.3) 11.9 140 (38.6) 112 (30.9) 111 (30.5)
Gestational age at birth
> 37 and < 42 weeks 3764 (96.4)  12.1 1409 (37.4) 1137 (30.2) 1218 (32.4)  0.044
> 42 weeks 140 (3.6) 14 38 (27.2) 32(23.3) 69 (49.6)

! 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. ? Pearson chi-squared test. > 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 ex-
cessive 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%ClI:
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, re-
spectively) 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 ex-
ists in the country, with the North and Northeast
regions presenting the worst income and work-
ing conditions®.

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 exces-
sive 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.

Adequacy of gestational weight gain

Variables Insufficient Excessive
OR! 95% CI' OR! 95 CI%*

Distal level
Region of the country

Southeast 1 1

North 1.50 (1.07-2.10) 0.81 (0.57-1.15)

Northeast 1.68 (1.27-2.21) 1.16 (0.82-1.65)

South 1.00 (0.69-1.46) 1.04 (0.75-1.45)

Midwest 1.09 (0.79-1.52) 1.19 (0.79-1.77)
Paid work

No 1 1

Yes 1.66 (1.15-2.39) 1.37 (1.01-1.86)
Intermediate level* --- --- --- ---
Proximal level**
Pre-pregnancy body mass index

Low weight 0.84 (0.41-1.71) 0.96 (0.45-2.06)

Eutrophy 1 1

Overweight 0.46 (0.30-0.73) 1.86 (1.19-2.92)

Obesity 0.98 (0.68-1.41) 3.06 (2.10-4.45)
Gestational age at birth

37-41 weeks 1 1

> 42 weeks 0.84 (0.47-1.50) 2.23 (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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weight gain (B) of adolescents according to geographic regions. Brazil, 2011-2012.
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well as compromise their consumption in both
adequate quantity and quality, resulting in mal-
nutrition, especially due to the lack of micronu-
trients™**’. 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 re-
striction of intrauterine growth or fetal alcohol
spectrum disorder (FASD)¥. Therefore, tracking
and intervention strategies geared toward the
prevention of the use of alcohol by pregnant ad-
olescents, mainly those residing in the more un-
derprivileged regions of the country, are neces-
sary 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 South-
east region of the country. Although insufficient
weight gain has been more prevalent in the ado-
lescents 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)%, carried
out with pregnant women, mostly adults, identi-
fied 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 Brazil**
that included adult and adolescent pregnant
women found no association between work and
gestational weight gain, these results, which dif-
fer from our findings, should be taken with cau-
tion, 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 phys-
iologically and metabologically. Such a scenario
can be observed primarily in the less favored so-
cial strata, with limited financial resources, with
paid work being a way to contribute to the basic
family needs, such as food and housing®.

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 Sao Paulo* and Ceard** showed that
the adolescents more often occupied positions as
street vendors, aides, nannies, maids, packagers,
stockers, among other activities performed with-
out 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 in-
sufficient GWG have not presented any statisti-
cally 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 pregnan-
cy was less that that reported by studies that eval-
uated only adolescents**, and higher than those
that included both adolescents and adults**.
This difference is possibly due, in addition to the
sociodemographic and regional cultural differ-
ences, to the distinct methods used to evaluate
the pre-pregnancy BMI. To evaluate the nutri-
tional state prior to pregnancy in the group of
adolescents, some authors®* applied the WHO’s
growth curves (2007)" — which establish the BMI
with their own cut-off points for this group, with
variations according to age, up to 19 years. Other
authors™*¢ evaluated the adolescents according
to the BMI classes recommended by the IOM
(2009)" and the WHO (1995)%. Although Bra-
zilian authors* recommended the classification
proposed by the WHO (2007)", it is important to
invest in epidemiological studies geared toward
the definition of a specific method for the pop-
ulation of Brazilian adolescents, in such a way
that there is a classification criterion that is ap-
propriate 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 pre-
sented a higher prevalence of excessive GWG (p
=0.001)*. In the same light, authors that studied
the determinants of weekly GWG of 328 Brazil-
ian pregnant women reported that the pre-preg-
nancy nutritional state of overweight/obesity
was one of the factors associated with excessive
weight gain (RP = 1.33, 95% CI: 1.01-1.75).

In addition, in our results, it was found that
the teenage pregnant women with excessive
GWG had more post-term births, which is simi-
lar to findings from Slack (2019)*' and Heslehurst
(2017)*%, 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 mortality>,
our findings reinforce the importance of pre-na-
tal 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 investiga-
tions that seek to clarify the association between
excessive weight gain and post-term birth in ad-
olescents.

The present study showed a higher percent-
age 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.*?,
in a study conducted in Rio de Janeiro about the
magnitude and determining factors of insuffi-
cient and excessive GWG, found higher chanc-
es 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 in-
clude adolescents and adults in their sample.
When analyzing our results, it is important to
consider the hypothesis of maternal-fetal com-
petition for nutrients when the mother is still
growing, which is responsible for part of the in-
crease in weight during teenage pregnancy*. In
this stage of life, the sexual hormones of puberty
and of growth are high, leading to the matura-
tion 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 stature®>*®. In this context, mater-
nal 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 asso-
ciated with teenage pregnancy>’*®.

Some possible limitations of this investiga-
tion are the absence of maternal information re-
lated to food consumption, physical activity, cur-
rent educational status, and gynecological age, as
well as the cross-sectional design, in which it was
not possible to indicate temporal relations be-
tween the dependent and independent variables,
the non-segmentation of the GWG by gestational
trimesters, as well as the data collection regard-



ing the gestation weight reported on the medical
card of the pregnant women (indirect collec-
tion), 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 ex-
isting nutritional risk in this population. The
exercise of paid work was associated with inade-
quate weight gain (excessive and insufficient). In
addition, excessive weight gain during pregnan-
cy was more common in those who begin their
pregnancy overweight or obese.

Our results reinforce the need for nutritional
care for the pregnant teenager to be provided in
an individualized manner, considering their re-
gion of residency, their life style, and their nutri-
tional state prior to pregnancy. Beyond the clini-
cal 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 re-
flect negatively upon the health of vulnerable
populations, including pregnant teenagers, and,
consequently, on maternal and infant health.

The final version of the database, which con-
tains the results presented herein, can be accessed
at: https://doi.org/10.48331/scielodata. IL6KOL.
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