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Determinants of low birth weight in the children 
of adolescent mothers: a hierarchical analysis

Abstract  This study aimed to identify the de-
terminants of low birth weight (LBW) amongst 
children of adolescent mothers through a hier-
archical approach in a cross-sectional study of 
751 adolescents attended at a public hospital in 
Rio de Janeiro. Sociodemographic data, prenatal 
care, and biological and maternal obstetric con-
ditions were analyzed. Possible determinants of 
LBW were identified in the bivariate analysis and 
then hierarchical logistic regression models were 
tested, considering as taggered hierarchy of dis-
tal, intermediate, and proximal levels. Variables 
with p < 0.05 at each level of analysis were kept 
in the model, and the adjusted odds ratio (OR) 
and 95% confidence interval (CI) were estimated. 
The prevalence of low birth weight was 10%. The 
determinants of LBW were: distal level – non-ac-
ceptance of pregnancy (OR = 10.19, 95% CI = 
1.09 to 39.53); intermediate level – having fewer 
than six prenatal consultations (OR = 4.29; 95% 
CI = 1.55 to 11.83) and not having standardized 
nutritional care (OR = 3.18; 95% CI = 1.18 to 
8.55); and proximal level – preterm delivery (OR 
= 10.19, 95% CI = 2.12 to 49.01). The determi-
nants of LBW were maternal characteristics, pre-
natal care, and birth conditions, which contain 
certain modifiable social characteristics.
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Introduction

According to the World Health Organization 
(WHO)1, low birth weight (LBW), defined as 
weight at birth of less than 2,500 grams, is a de-
terminant of fetal and neonatal mortality and 
morbidity, developmental deficit, cognitive im-
pairment, and increased risk of chronic noncom-
municable diseases in adulthood.2

Overall estimates indicate that the prevalence 
of LBW is about 15%, with 96.5% of cases occur-
ring in developing countries, especially among 
the most vulnerable populations.1The main caus-
es of this outcome are preterm birth, intrauterine 
growth retardation, and fetal malnutrition.1 In 
Brazil, there are significant regional variations 
in the prevalence of low birth-weight infants. In 
2013, 9.5% of the live births of Brazilian adoles-
cent mothers were low weight, while in the city of 
Rio de Janeiro this percentage was 10.1%.3

Conditions at birth result from a complex in-
terrelationship of factors of various dimensions. 
Studies have focused on the relationship between 
undesirable gestational outcomes and genetic, 
constitutional, demographic, socioeconomic, 
nutritional, obstetric, and prenatal care condi-
tions.1,4-6 For example, LBW amongst the children 
of adolescent mothers has been associated with 
low income and inadequate housing conditions, 
generally measured by the type of housing and ac-
cess to clean water and sanitation.6 These condi-
tions are not directly responsible for the outcome, 
but can influence certain determinants. Thus, the 
study of LBW amongst the infants of adolescent 
mothers calls for complex hierarchical models to 
study its determinants and interrelationships.

Monteiro et al.7 present a model of LBW de-
termination in which they hierarchically interre-
late the potential risk factors already identified 
in the literature. The variables that appear at 
the first level of this model are duration of ges-
tation and intrauterine growth rate (proximal 
determinants); at the second level, the variables 
are nutritional status of the pregnant woman at 
the beginning of and during pregnancy, diseas-
es, smoking, pregnancy stress, prenatal adequacy, 
maternal age, and parity (intermediate determi-
nants). Finally, at the third level, the variables are 
two socioeconomic conditioners, income and 
education (distal determinants).

A study by Nascimento8 of women who gave 
birth at the University Hospital of Taubaté (São 
Paulo, Brazil) found the following gestational 

variables (proximal determinants): gestational 
hypertension, vaginal bleeding in any trimester, 
and insufficient weight gain during pregnancy. 
The demographic and reproductive factors (in-
termediate determinants) they identified were 
gestation in adolescence, previous underweight 
births, and previous miscarriage, and the so-
cioeconomic factors (distal determinants) were 
found to be family income and low maternal 
schooling.

Hierarchical analyses have been used in na-
tional epidemiological studies to elucidate the 
risk factors associated with diseases related to 
maternal and infant health.9 These analyses in-
corporate differentiated hierarchical levels of de-
termination for a given outcome.10 In this model, 
the distal determinants (environmental and so-
ciodemographic factors) influence the interme-
diate determinants (behavioral and health/dis-
ease factors), which in turn influence the proxi-
mal determinants.10 This enables the complexity 
of the outcome to be observed, either through 
the force of the influence that each of the factors 
exerts on its occurrence, or through the interrela-
tionships and interdependencies of these differ-
ent factors in triggering episodes that favor the 
development of the outcome.10

This type of analysis allows us to identify the 
influence of the social determinants of health, 
defined as the social conditions in which people 
live and work, and which are shaped by “social, 
economic, cultural, ethnic/racial, behavioral fac-
tors, on the occurrence of health problems and 
their risk factors in the population,”11 which are 
still little investigated in Brazil. Even when they 
are included in certain analyses, the social deter-
minants of health are not highlighted because 
they do not have the same strength as biological 
variables. However, hierarchical analysis brings 
to light the interrelationships and mediation ef-
fects between these determinants and the ones 
traditionally known to be involved in the oc-
currence of LBW in the children of adolescent 
mothers, while also enabling the identification of 
when it is that they have the greatest impact on 
LBW. As such, it can demonstrate the relation-
ship between inequalities and social inequities in 
perinatal health.

In the present research, hierarchical modeling 
was used to identify the factors that determine 
the occurrence of low birth weight amongst chil-
dren of adolescent mothers attended at a public 
maternity hospital in Rio de Janeiro.
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Methods

Study Design

This cross-sectional study was carried out in a 
public maternity hospital in the city of Rio de Ja-
neiro, Brazil, using the databases from two stud-
ies, the Prenatal Nutritional Monitoring Program 
for Pregnant Adolescents and Gestational Weight 
Gain in Adolescents Associated with the Best 
Perinatal Outcome, developed under the respon-
sibility of the Research Group on Maternal and 
Infant Health at the Josué de Castro Nutrition 
Institute (Instituto de NutriçãoJosué de Castro, 
INJC), Federal University of Rio de Janeiro. This 
maternity hospital is specialized in healthcare for 
pregnant adolescents. The prenatal care rate for 
adolescents aged under 19 is around 17.4% (base 
in May / 2015; http: //www.maternidade.ufrj .br / 
portal / images / stories / pdfs / indicators / 2015 
/ indicador_geral_maio.pdf).

Study population and inclusion criteria

The study population consisted of pregnant 
adolescents who received prenatal, delivery, 
and postpartum care at the maternity hospital 
in question between 2004 and 2010 and also in 
2013. The selection criteria for this case history 
were: mother less than 20 years old at concep-
tion; mother having received prenatal care; hav-
ing a single fetus gestation; having no chronic 
diseases; and availability of information on birth 
weight in the medical records.

Calculation of sample size

As the required information for this study 
was available on fewer adolescents than in the 
total sample of the original study, post-hoc sam-
ple size calculations were performed. Assuming 
a 10% prevalence of LBW and a significance lev-
el of 5% for the sample of around 700 women, 
with an 80% power to detect differences of at 
least 6% in the prevalence of LBW between the 
groups (GI/GIII and GII), the minimum sample 
estimated for the present study was 530 women.

Data collection

Data was collected by a trained and super-
vised team by consulting the records of the ad-
olescent girls and newborns and in interviews 
conducted during prenatal nutrition consulta-
tions. The dependent variable (low birth weight) 

was classified according to the WHO definition 
(birth weight <2,500g)1. The independent vari-
ables studied were: sociodemographic data, reg-
ular and nutritional prenatal care, and maternal 
biological and obstetric characteristics. Based on 
the literature review,4,12-14 a hierarchical concep-
tual model was proposed.

Maternal anthropometric evaluation 
and gestational complications

The anthropometric evaluation was based on 
pre-gestational weight or weight measured up to 
the 13th gestational week, height, and pre-natal 
weight or at the last prenatal visit. Nutritional sta-
tus was determined from the pre-gestational body 
mass index (BMI), according to the WHO recom-
mendation for individuals aged 5 to 19 years, ac-
cording to sex and age in months, by means of 
which the percentile referring to pre-gestational 
BMI was found.15 Next, the subjects were classi-
fied according to their nutritional status as un-
derweight, normal weight, overweight, or obese, 
according the Food and Nutrition Surveillance 
System standards15 proposed by the Brazilian 
Ministry of Health.16 Gestational weight gain was 
calculated and evaluated according to the recom-
mendations of the Institute of Medicine17 .

Based on the Ministry of Health18 recom-
mendations, the gestational complications stud-
ied were anemia (hemoglobin <11g/dl) and 
hypertensive pregnancy syndromes (gestational 
hypertension, preeclampsia, eclampsia). The oc-
currence of gestational night blindness and ges-
tational diabetes was also investigated, according 
to specific criteria,19-21 as was the occurrence of 
any other complications during pregnancy. The 
newborns’ weight and gestational age were eval-
uated at birth.

Hierarchical model

In the present study, the variables of interest 
were based on current knowledge about LBW, 
followed by a classic classification of hierarchi-
cal levels,10 in which the model is structured with 
three levels of hierarchy – distal, intermediate, 
and proximal – in order to discriminate the re-
lationships amongst the determinants and be-
tween the determinants and LBW in children of 
adolescent mothers (Figure 1).

Sanitation was defined as adequate when 
there was piped water, garbage collection, and 
sewage treatment, and as inadequate when one 
of these services was missing.22



2612
B

el
fo

rt
 G

P
 e

t a
l.

The variable “study group” was created to 
represent the nutritional supervision the women 
received during their prenatal care. Group II (GII 
– 2007–2010) received differentiated nutritional 
assistance, in which follow-up with a nutritionist 
began at an early stage as part of their prenatal 
care regimen and included at least four consulta-
tions with a nutritionist, interspersed with group 
consultations, where surveillance actions, actions 
designed to prevent clinical complications, and 
individualized nutritional assessments were pro-
vided. Groups I (GI – 2004–2006) and III (GIII 
- 2013) were referred to a nutritionist at any ges-
tational age and they did not attend a minimum 
of four consultations. 

Regarding pre-gestational nutritional sta-
tus, the variables were classified according to 
pre-gestational BMI (kg/m2): low weight = BMI 
less than the 3rd percentile; normal weight = BMI 
from the 3rd percentile to less than the 85th per-
centile; overweight = BMI between the 85th per-
centile and less than the 97th percentile; and obese 
= BMI 97th percentile or greater). The evaluation 
compared low weight individuals with the other 
classifications, since low pre-gestational weight 
may be related to LBW.23

Data analysis

The association between the possible deter-
minants of LBW and adolescent pregnancy was 
evaluated through a bivariate analysis of all the 
variables at each hierarchical level. Gross odds 
ratios (OR) with 95% confidence intervals (CI) 
were estimated using simple logistic regression. 
To design the final hierarchical model, the vari-
ables were introduced into the model at the dis-
tal, intermediate, and proximal levels. A criterion 
of inclusion of the variables in the model was p 
<0.20 in the bivariate analysis. For the model ad-
justment at the hierarchy level, the variables with 
a value of p <0.05 at each level of analysis were 
kept in the model.

In the final model, adjusted ORs were esti-
mated with their respective 95% CI using hier-
archical logistic regression and according to each 
level of hierarchy. The chi-squared test was used 
to evaluate the association between LBW deter-
minants and sample characteristics, and Stu-
dent’s t-test was used for comparing the mean 
values. The analyses were carried out with the aid 
of the statistical program SPSS (Statistical Pack-
age for Social Sciences), version 21.0.

Figure 1. Description of the independent variables according to the hierarchical model. Rio de Janeiro, 2013.
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Ethical issues

The study was conducted in compliance with 
the ethical considerations contained in National 
Health Council resolutions 196/96 and 466/2012 
and approved by the Research Ethics Committee 
of the Maternity School of the Federal University 
of Rio de Janeiro (Maternidade Escola da UFRJ; 
CAAE - 1758.0.000.361-07; 07/07/2007 and 
CAAE: 25438113.8.0000.5275). Only the partic-
ipants in group III signed an Informed Consent 
Form, since the data on the other groups were 
collected from medical records and the research-
er was responsible for its reliability.

Results

Ten percent of the newborns had LBW and 13% 
were born premature; 751 adolescents and their 
respective children were included in the study. 
The original study population (n = 845) was 
reduced in number by 94: 37% caused by mis-
carriages and 59% due to lack of information on 
birth weight. The comparative analysis between 
the adolescents excluded from the study at this 
stage and those included in the study showed no 
statistical difference (p >0.05) in relation to ma-
ternal age at birth, schooling, acceptance of the 
pregnancy by the adolescent, and number of pre-
natal consultations.

The mean age of the adolescent mothers at 
birth was 17.5 years ± 1.6; 64% had completed 
their elementary education, 52% did not work, 
68% were single, 62% declared themselves to be 
non-white, 64% had a per capita income that was 
below the minimum wage, 52% were residents of 
the south zone of   Rio de Janeiro, and 89% had 
access to adequate sanitation. Although just 22% 
of the subjects had planned their pregnancy, 95% 
of them reported they accepted it.

Seventy-two percent of the adolescents had 
six or more prenatal visits and 80% received pre-
natal nutritional care. Eighty-one percent started 
pregnancy with an adequate nutritional status, 
but 66% had inadequate weight gain. Twenty-six 
percent had some gestational complication, with 
anemia being the most frequent complaint. The 
most frequent hypertensive syndrome of preg-
nancy was gestational hypertension (n = 20), and 
night blindness was also reported by 36 adoles-
cents.

The bivariate analysis identified the factors 
associated with LBW (p <0.20) at all three lev-
els of the hierarchy. Table 1 shows the association 

between the dimensions that make up the level 
referring to socioeconomic characteristics (dis-
tal level) and LBW. Maternal age, marital status, 
acceptance of pregnancy, and schooling were 
all associated with LBW. Non-acceptance of the 
pregnancy (OR = 5.7, 95% CI = 1.67–19.84) and 
the absence of a partner (OR = 2.28, 95% CI = 
1.04–5.02) were both identified as contributory 
factors at this level. We identified an association 
between acceptance of pregnancy and planning 
of pregnancy and fewer than six prenatal consul-
tations (p = 0.01). Prenatal care was also found 
to be commenced later by those who did not 
accept their pregnancy (mean = 17.6 gestational 
weeks versus 16 gestational weeks for those who 
accepted their pregnancy) and non-acceptance 
was found to be more frequent in the adolescents 
under 16 (6.7% versus 5.1% for over-16s).

The characteristics of prenatal care (inter-
mediate level) that were associated with the out-
come were: number of prenatal consultations 
and study group (Table 2). Having fewer than six 
prenatal consultations was related to the lowest 
educational level (p <0.001).

The biological and obstetric characteristics 
(proximal level) associated with the outcome 
were: gender, pregestational nutritional status, 
adequacy of gestational weight gain, and dura-
tion of gestation (Table 3). The highest impact 
factor at this level was duration of gestation (OR 
= 36.6, 95% CI = 19.60–68.55), followed by ade-
quacy of gestational weight gain (OR = 2.94, 95% 
CI, = 1.39–6.24). Student’s t-test showed that the 
adolescents from GI and GIII had a lower aver-
age number of consultations with a nutritionist 
(2.6 ± 1.6 visits versus 3.8 ± 1.7 visits for GII, p 
<0.001).

In the final model, after adjustments, it was 
observed that not accepting the pregnancy (distal 
level, adjusted OR = 6.56, 95% CI = 1.09–39.53), 
having fewer than six prenatal consultations 
(95% CI = 1.56–11.83), belonging to study group 
I or III (intermediate level, adjusted OR = 3.18, 
95% CI = 1.18–8), and having a gestation of less 
than 37 weeks (proximal level, adjusted OR = 
10.19, 95% CI = 2.12–49.01) were the determi-
nants of LBW (Table 4).

Discussion

The prevalence of LBW in this study was 10%. 
This indicator varies greatly across the differ-
ent regions of Brazil, with surveys of pregnant 
women under 20 years of age in the southeast 
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and northeast of the country having identified 
prevalences of 15.1% and 11.9%, respectively.24,25 
When Lima and colleagues26 studied the variabil-
ity of this prevalence in Brazil, they found that 
the LBW rate was related to the mother’s social 
environment and inequality of access to health 
services. Also, the shortage of resources for hos-
pital medical care and the non-recording of birth 
weight in less developed regions contributes to 
these lower rates, in contrast to the more devel-
oped regions, which offer better quality prenatal 
care, leading to lower infant mortality and more 
birth weight records.

In a survey carried out in low- and mid-
dle-income countries, Ganchimeget al.27 found 
a higher prevalence of LBW (12.3%) among the 

children of adolescents. This may be related to 
the worse socio-demographic and prenatal care 
conditions in some of the countries in Africa and 
Asia included in the study, which had a higher 
number of adolescents with low pre-gestational 
BMI and lower levels of schooling than the Lat-
in American countries evaluated. However, the 
LBW rate found in this study was on the thresh-
old of the United Nations recommendation, 
which proposes that the prevalence of children 
with LBW should not exceed 10%.28 According to 
the WHO.1 in 2000 the prevalence of LBW in de-
veloped countries was around 7%, while in South 
America it was around 9.6%. In 2014, this rate in 
Latin America was 9%,2 reflecting the difficulty 
of controlling this negative outcome.

Table 1. Sociodemographic (distal) determinants of low birth weight amongst the children of adolescents 
attended at a public maternity hospital in Rio de Janeiro. Rio de Janeiro, Brazil (2004-2010 and 2013).

Variables
Sample

n
Low birth weight

 n (%)
pa OR (CI95%)

Place of residence 750

Do not lives in the South Zone 361  38 (10.5)  0.64 1.12 (0.70-1.81)

Lives in the South Zone 389      37 (9.5) 1

Sanitation conditions 458

Inadequate 48 4   (8.3)  0.75 1.19 (0.40-3.56)

Adequate 410 29 (7.1) 1

Maternal age 749

< 16 years 112  16 (14.3)  0.10 1.63 (0.90-2.95)

> 16 years 637     59 (9.3) 1

Marital status 538

Lives without a partner 367  37 (10.1)  0.04 2.28 (1.04-5.02)

Lives with his partner 171 8  (4.7) 1

Skin color 586

Not white 363     33 (9.1)   0.81 1.07 (0.59-1.94)

White 223     19 (8.5) 1

Scholling 662

Fundamental incomplete 240  32 (13.3)  0.02 1.87 (1.12-3.15)

Fundamental complete 422     32(7.6) 1

Per capita family income 201

< 1 minimum wage 129 8 (6.2)     0.85    1.12 (0.33-3.87)

> 1 minimum wage 72 4 (5.6) 1

Number of people in the family 254

> 4 70 6 (8.6)     0.46 1.47 (0.52-4.15)

≤ 4 184 11 (6.0) 1

Pregnancy planning
No 
Yes 

385
300

85
21 (7.0)

5 (5.9) 0.72
1.20 (0.44 -3.29)

1

Acceptance of pregnancy by the adolescent 
No 
Yes 

308
16

292
4 (25.0)
16 (5.5)

     
0.01

5.70 (1.67-19.84)
1

Legend: OR = odds ratio; 95% CI = 95% confidence interval; a bivariate logistic regression.
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The hierarchical model used in this investi-
gation found just one sociodemographic fac-
tor (distal level) as a determinant of LBW: the 
non-acceptance of the pregnancy. This may be 
related to family planning, since it was verified 
that all those who did not accept their pregnan-
cy were adolescents who had not planned to get 
pregnant, unlike those who had planned their 
pregnancy. Another factor that could be attribut-
ed to the acceptance of pregnancy is maternal 
age, which affects psychological maturity. In the 
present study, most of the subjects who did not 
accept their pregnancy were under 16 years of 
age.

However, in another study of pregnant Bra-
zilian adolescents, Moreira et al.29 found other 
determinants for not accepting pregnancy, such 
as the negative reaction of the parents, denial of 
support for the pregnant women, and low socio-
economic level, related to low health and educa-
tion conditions, corroborating the occurrence of 
unwanted pregnancies.

 Phipps and Nunes,30 who evaluated the as-
sociation of intention to conceive with maternal 
and child health risks, found that adolescents’ 
lack of emotional preparation at conception 
was associated with the inadequacy of prenatal 
care (OR = 2.7, 95 % = 1.27–5.72). Meanwhile, 
according to a meta-analysis by Shah et al.,31 
unwanted pregnancies may increase the chanc-
es of LBW by 1.4 times (OR = 1.36, 95% CI = 
1.25–1.48).

Non-acceptance of the pregnancy in this 
study was associated with the late initiation of 
prenatal care and fewer than six prenatal consul-
tations overall, confirming findings from other 
studies that suggest that unwanted pregnancies 

are associated with inadequate prenatal care.32

Starting prenatal care late and attending few-
er consultations are recognized characteristics of 
this population33 and are associated with nega-
tive perinatal outcomes such as prematurity and 
LBW.8 In a Canadian study, it was found that not 
only did young women start prenatal care late, 
but they also presented worse health, less folic 
acid use, lower rates of initiation and duration of 
breastfeeding, and children with a lower health 
status than the adult women.34

According to Brazilian Ministry of Health 
guidelines, at least six prenatal consultations 
must be provided to ensure maternal and neona-
tal well-being.17 Our findings are consistent with 
this, insofar as attending fewer than six prenatal 
consultations was determinant for LBW among 
the children of the adolescents, as observed in the 
Santos et al. study (OR = 2.7; 95% CI = 1.48–
5.05).8 Another study of pregnant women and 
adolescents that involved proposing a hierarchi-
cal model for LBW found that the lowest num-
ber of prenatal consultations (<6 - intermediate 
level) increased the chances of LBW 1.7 times 25.

In our study, it was also observed that a lower 
number of prenatal consultations was associated 
with lower levels of education, and in the bivari-
ate analysis, schooling was associated with LBW, 
confirming an influence of this social indicator 
(distal level) on care characteristics (intermedi-
ate level). According to Viner et al.,35 access to 
education is a strong social determinant of ado-
lescent health, and school is a crucial institution 
for supporting the process of maturation and 
biopsychosocial development so that the young 
person can make a healthy transition into adult 
life.

Table 2. Association between characteristics of prenatal care and low birth weight of children of adolescents 
attended at a maternity school in Rio de Janeiro, Brazil (2004-2010 and 2013).

Variables
Sample

n
Low birth weight

n (%)
pa OR (CI95%)

Number of prenatal consultations 679

< 6 192   33 (17.2) < 0.001 3.40 (1.99-5.81)

≥ 6 487 28 (5.7) 1

Gestational age of the 1st prenatal visit
≤ 16
> 16

517
200
317

18 (9.0)
28 (8.8)

0.95 1.02 (0.55-1.90)
1

Study group 751

GI and GIII 555   66 (11.9) < 0.001 2.80 (1.37-5.74)

GII 196 9  (4.6) 1
Legend: OR = odds ratio; 95% CI = 95% confidence interval; a Bivariate logistic regression.
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However, although school is the primary 
space for the development of socialization and 
transmission of norms, values,   and knowledge, it 
is not provided in an egalitarian way, often re-
inforcing social, class, and gender inequalities. 

Allied to this, there are conditions of poverty and 
family fragility that promote school dropout, in-
creasing the proportion of adolescents whose life 
prospects are restricted to an immediate future, 
with low expectations and very low self-esteem36 . 

Table 3. Association between maternal proximal characteristics (biological, obstetric, and clinical) and low birth 
weight of the children of adolescents attended at a maternity school in Rio de Janeiro, Brazil (2004-2010 and 
2013).

Variables Sample
n

Low birth weight
n (%)

 pa OR (CI95%)

Menarche
< 13 years
≥ 13 years

347
222
125

19 (8.6)
8 (6.4)

0.47 1.37 (0.58-3.22)
1

Gynecological age
≤ 2 years
> 2 years

421
60

361
5 (8.3)

26 (7.2)
0.76 1.17 (0.43-3.18)

1

Number of pregnancies
Not primiparous
Primiparous

751
171
580

21 (12.3)
54 (9.3)

0.26 1.36 (0.80-2.33)
1

Intergestational interval
< 24 months
≥ 24 months

70
47
23

5 (10.6)
          2 (8.7)

0.80 1.25 (0.22-6.99)
1

Pregestational nutritional status 452

Underweight 62 8 (12.9) 0.09 2.70 (0.42-2.46)

Normal/ Overweight 390 26 (6.7) 1

Adequacy of gestational weight gain 409

Below 122 16 (13.1) <0.001 2.94 (1.39-6.24)

Appropriateorabove 287 14 (4.9) 1

Anemia in pregnancy 569

Yes 234 21 (11.5) 0.44 1.23 (0.72-2.12)

No 335 32 (9.6) 1

Night blindness during pregnancy
Yes
No

330
36

294
4 (11.1)
17 (5.8)

0.22 2.04 (0.65-6.43)
1

Gestational complications 715

With complications 188 23 (12.2) 0.25 1.36 (0.80-2.30)

Without complications 527 49 (9.3) 1

Hipertensive syndrome of pregnancy
No
Yes

751
719

32
72 (10.0)

3 (9.4)
0.91 1.08 (0.32-3.62)

1

Duration of gestation 667

< 37 weeks 85 47 (55.3) <0.001   36.6 (19.60-68.54)

≥ 37 weeks 582 19 (3.3) 1

Use of cigarettes in pregnancy 448

Yes 43 5 (11.6) 0.30 1.71 (0.62-4.66)

No 405 29 (7.2) 1

Use of drugs in pregnancy 449

Yes 12 1 (8.3) 0.94 1.08 (0.13-8.60)

No 437 34 (7.8) 1
Legend: OR = odds ratio; 95% CI = 95% confidence interval; a bivariate logistic regression.
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These may be some of the factors that determine 
the low levels of prenatal care and their conse-
quent negative impact on perinatal outcomes.

Regarding skin color, no association was 
found with the outcome, although in a Brazil-
ian study of pregnant women and adolescents,37 
it was observed that the participants with black 
skin had fewer prenatal consultations and a high-
er frequency of zero prenatal care, which, as al-
ready mentioned, are both determinants of LBW. 
According to Meyer et al.,38 skin color seems to 
interfere with perinatal outcomes because access 
to education is related to racial disparities, refer-
ring to the same consequences pointed out in the 
previous paragraph.

In our study, sanitation was not found to be 
a determinant of LBW. However, it is reported in 
the literature that poor housing conditions, in-
cluding access to basic sanitation, can influence 
the occurrence of LBW and prematurity.6This so-
cial indicator of health is related to poverty, which 
in turn can be a proxy for health, so it was selected 
as a variable to be tested at the distal level6 .

Regarding prenatal nutritional care, it was 
observed that this kind intervention, when pro-
vided on a regular basis, may help reduce LBW, 
as well as to gestational diabetes, preeclampsia, 
and prematurity, as described by Vitolo et al.39 In 
another Brazilian study of pregnant adolescents, 
it was found that the absence of nutritional care 
resulted in a 3.5 times higher chance of LBW.22

The importance of prenatal nutritional care 
has been elucidated in studies that have demon-

strated the importance of adequacy of weight 
gain and healthy dietary intake during gestation 
on perinatal outcomes. Guerra et al.’s40 study 
of the impact of the nutritional status of preg-
nant adolescents on newborns found a positive 
correlation between gestational weight gain and 
birth weight (r = 0.41, p = 0.00). Meanwhile, 
Padilha et al.’s23 study found that weight gain 
during pregnancy (p = 0.00) and pre-gestational 
BMI (p = 0.04) are predictors of birth weight.

Inadequate gestational weight gain, as found 
in some studies of adolescents, was also observed 
in the majority of participants in this study.12,40 
Indeed, according to the latest population-based 
study of the Brazilian Institute of Statistics and 
Geography41 on food consumption, most ado-
lescents consume a high proportion of ultrapro-
cessed foods and a low proportion of fresh and 
minimally processed foods, producing nutrition-
al deficiencies of vitamins A, E, D, C in particular, 
as well as calcium, phosphorus, and magnesium. 
There is a widely accepted association between 
vitamin A and vitamin D deficiency and low 
birth weight42,43 .

The new Food Guide for the Brazilian Pop-
ulation44 recommends reducing the consump-
tion of ultraprocessed products (manufactured 
foods, which are nutritionally unbalanced and 
are often rich in sugar, sodium, and fat and poor 
in fiber) and increasing the intake of minimal-
ly processed and fresh foods (obtained directly 
from nature and consumed without alteration or 
after minimal processing, which are considered 

Table 4. Final hierarchical model with crude and adjusted ORs to estimate the determinants of low birth weight 
in the children of adolescents attending a public maternity hospital in Rio de Janeiro, Brazil (2004-2010 and 
2013).

 
 pc OR CI 95% pc Adjusted 

OR
CI95%

Distal model

Acceptance of 
pregnancy

No
Yes

0.01
...

5.70
1.00

 1.67 – 19.84
...

0.04 6.56
1.00

1.09 – 39.53
...

Intermediate modela

Nº of PNC 
consultations

< 6  < 0.001 3.40 1.99 – 5.81 < 0.001 4.29 1.55 – 11.83

6 or + ...  1.00 ... ... 1.00 ...

Study group GI and GIII  < 0.001 2.80 1.37 – 5.74 0.02 3.18 1.18 – 8.55

GII ... 1.00 ... ... 1.00 ...

Proximal modelb

Duration of gestation < 37 weeks
≥ 37 weeks

 < 0.001
...

  36.6
1.00

19.60 – 68.54
...

< 0.001 
...

 10.19
1.00

   2.12 – 49.01
...

a Adjusted by the acceptance of the pregnancy by the pregnant woman.b  ajusted by study group and number of prenatal 
consultations.  c hierarchical logistic regression. Legend: No. - number;  PNC - Prenatal care; OR = odds ratio; 95% CI = 95% 
confidence interval.
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good sources of fiber, vitamins, minerals, and 
proteins).

Thus, it is suggested that prenatal nutritional 
care could protect against LBW, demonstrating 
that nutritional guidance is essential to correct 
food inadequacies and control weight gain, which 
are factors associated with a healthy pregnancy 
and the prevention of chronic diseases during 
the child’s life. According to Barker,45 deficient 
nutrition during gestation and early childhood 
results in permanent metabolic and/or structur-
al adaptation in the intrauterine environment, 
which increases the risk of developing coronary 
heart disease and other associated diseases such as 
hypertension, diabetes, and strokes in adulthood.

In addition to the social determinants that 
act indirectly on the outcome and allow greater 
possibilities of intervention, it is important to 
identify maternal biological factors that are di-
rectly related to the development of the outcome, 
in order to obtain the greatest possible control 
of LBW. In the literature it is recognized that a 
gestation of less than 37 weeks (preterm deliv-
ery) is related to LBW1 and that adolescence is 
characterized as an independent risk for prema-
ture birth – a risk that may be 1.7 times higher in 
adolescents younger than 15 years of age than in 
adults.46 This predisposition may be due to ma-
ternal biological immaturity and the consequent 
greater risk for gestational complications associ-
ated with premature birth.

Although the odds of LBW were ten times 
higher among the preterm infants, prematurity 
in this study showed less determination on the 
dependent variable than is reported in the liter-
ature. In a study25 carried out in the northeast of 
Brazil designed to find the determinants of LBW 
from a hierarchical model, prematurity (prox-
imal level) increased the odds of LBW by 21.8 
times. In another study of pregnant women and 
adolescents from southern Brazil that aimed to 
identify the factors associated with LBW, it was 
found that prematurity increased the chances of 
low birth weight up to 37 times.13 We suggest that 
the result found in this research is due to the fact 
that the health unit in question is a reference in 
prenatal care for pregnant adolescents, offering 
specialized care, which means most of them have 
over six prenatal consultations and receive some 

type of prenatal nutritional care.
The gaps in the socio-demographic data (ab-

sent from the medical records), such as per cap-
ita family income and number of people in the 
family, was a limitation of the research, causing 
the quantitative for these variables to be reduced, 
which was reflected in high CIs. However, despite 
the higher CI, non-acceptance of pregnancy by 
the adolescent mother (which constituted one 
quarter of our sample) resulted in an under-
weight infant, and this variable was related to the 
poorer quality of the prenatal care. It was also 
observed that other sociodemographic charac-
teristics demonstrated an association with the 
outcome at the distal level, reinforcing the im-
portance of these factors. However, filling out the 
medical records of adolescents in such circum-
stances is not an easy task for health profession-
als, constituting a limitation of the study of this 
influence of the social determinants of health.

Conclusions

The hierarchical analysis employed in the present 
study identified one sociodemographic determi-
nant, the non-acceptance of pregnancy, which 
in turn may exert an influence on prenatal care 
(“lower frequency of prenatal consultations”), 
the non-receipt of prenatal nutritional care (“do 
not receive prenatal nutritional care”) and pre-
mature delivery, with these variables acting di-
rectly on the outcome studied. In addition, an as-
sociation between the variables under study and 
the moment when they exert the greatest impact 
was also elucidated.

We would suggest that the human resources 
offering prenatal care to pregnant adolescents 
should be trained to offer emotional support and 
encouragement to family members to assist the 
pregnant woman and to encourage them to en-
sure an adequate nutritional status throughout 
pregnancy through the provision of differentiat-
ed and quality nutritional care, beginning con-
currently with prenatal care. There is a need to 
increase access to information on pregnancy pre-
vention and development of pregnancy in this 
age group, including the importance of prenatal 
care and its early initiation.



2619
C

iên
cia &

 Saú
de C

oletiva, 23(8):2609-2620, 2018

References

1. World Health Organization (WHO), United Nations 
Children’s Fund (UNICEF). Low Birth weight: Country, 
regional and global estimates. New York: UNICEF; 2004. 

2. World Health Organization (WHO). Global Nutrition 
Targets 2025 Low Birth Weight Policy Brief. Geneva. [in-
ternet] 2014. [acessado 2015 Fev 10]. Disponível em: 
http://www.who.int/nutrition/publications/globaltar-
gets2025_policybrief_lbw/en/.

3. Brasil. Ministério da Saúde (MS). Sistema de Informa-
ções sobre Nascidos Vivos (SINASC – DATASUS). [in-
ternet] 2008 [acessado 2016 Maio 05]. Disponível em: 
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sinasc/cnv/
nvuf.def.

4. Fraser AM, Brockert JE, Ward RH. Association of young 
maternal age with adverse reproductive outcomes. New 
Engl J Med 1995; 332(17):1113-1117.

5. Kashan AS, Barker PN, Kenny LC. Preterm birth and 
reduced birth weight in first and second teenage preg-
nancies: a register-based in cohort study. BMC Preg-
nancy and Childbirth 2010; 10(36):1-8.

6. Vettore MV, Gama SGN, Lamarca GA, Shilithz AOC, 
Leal MC. Housing conditions as a social determinant 
of low birthweight and preterm low birthweight. Rev 
Saude Publica 2010; 44(6):1021-1031.

7. Monteiro CA, Benicio MHA, Ortiz LP. Tendência se-
cular do peso ao nascer na cidade de São Paulo (1976-
1998). Rev Saude Publica 2000; 34(Supl. l):26-40.

8. Nascimento LFC. Análise hierarquizada dos fatores de 
risco para o baixo peso ao nascer. Rev Paul Pediatria 
2005; 23(2):76-82.

9. Lima S, Carvalho ML, Vasconcelos AGG. Proposta de 
modelo hierarquizado aplicado à investigação de fato-
res de risco de óbito infantil neonatal. Cad Saude Publi-
ca 2008; 24(8):1910-1916.

10. Mosley WH, Chen LC. An analytical framework for the 
study of child survival in developing countries. Popul 
Dev Rev 1984; 10(Supl. 25-45):140-145.

11. Buss PM, Pellegrini Filho A. A saúde e seus determi-
nantes sociais. Phisis 2007; 17(1):77-93.

12. Santos MMAS, Baião MR, Barros DC, Pinto AA, Pe-
drosa PLM, Saunders C. Estado nutricional pré-ges-
tacional, ganho de peso materno, condições da assis-
tência pré-natal e desfechos perinatais adversos entre 
puérperas adolescentes. Rev Bras Epidemiol 2012; 
15(1):143-154.

13. Moraes ABM, Zanini RR, Riboldi J, Giugliani ERJ. Risk 
factors for low birth weight in Rio Grande do Sul State, 
Brazil: classical and multilevel analysis. Cad Saude Pu-
blica 2012; 28(12):2293-2305.

14. Guimarães AMDN, Betiol H, Souza L, Gurgel RQ, Al-
meida MLD, Ribeiro ERO, Goldani MZ, Barbiéri MA. 
Is adolescent pregnancy a risk factor for low birth 
weight? Rev Saude Publica 2013; 47(1):11-19.

15. World Health Organization (WHO). Reference 2007: 
Growth reference data for 5-19 years. Geneva. [internet] 
2007. [acessado 2014 Maio 15]. Disponível em: http://
www.who.int/growthref/en/ 2007

16. Brasil. Ministério da Saúde (MS). Protocolos do Sistema 
de Vigilância Alimentar e Nutricional – SISVAN na as-
sistência a saúde. Brasília: MS; 2008.

17. Institute of medicine (IOM). National Research Concil. 
Committee to Reexamine IOM Pregnancy Guidelines. 
Washington: National Academy Press; 2009.

Collaborations

GPB, MMAS, and CS worked on designing the 
study, analyzing and interpreting the data, and 
writing and reviewing the manuscript. LSP, JRD, 
and SPH contributed to writing and reviewing 
the manuscript.



2620
B

el
fo

rt
 G

P
 e

t a
l.

18. Brasil. Ministério da Saúde (MS). Pré-natal e puerpé-
rio: atenção qualificada e humanizada. Manual Técnico. 
Brasília: MS; 2006.

19. World Health Organization (WHO). International sta-
tistical classification of diseases and related health prob-
lems, tenth revision. Geneva: WHO; 1992.

20. Expert committee on the diagnosis and classification of 
diabetes mellitus. Report of the Expert Committee on 
the Diagnosis and Classification of Diabetes Mellitus. 
Diabetes Care 1997; 20(7):1183-1197.

21. International Association of Diabetes and Pregnancy 
Study Groups Consensus Panel. International asso-
ciation of diabetes and pregnancy study groups. Rec-
ommendations on the diagnosis and classification 
of hiperglycemia in pregnancy. Diabetes Care 2010; 
33(3):676-682.

22. Santos MMAS, Barros DC, Nogueira JL, Baião MR, 
Saunders C. Impact of an intervention nutrition pro-
gram during prenatal on the weight of newborns from 
teenage mothers. Nutr Hosp 2013; 28(6):1943-1950.

23. Padilha PC, Accioly E, Chagas C, Portela E, Silva CL, 
Sauders C. Birth weight variation according to mater-
nal characteristics and gestational weight gain in Bra-
zilian women. Nutr Hosp 2009; 24(2):207-212.

24. Rojas PFB, Francisco CC, Siqueira LFM, Carminatti 
APS. Fatores modificáveis associados ao baixo peso ao 
nascer da gravidez na adolescência. ACM Arq. Catarin. 
Med. 2012; 41(2):64-69.

25. Almeida AHV, Costa COM, Gama SGN, Amaral MTR, 
Vieira GO. Baixo peso ao nascer em adolescentes e 
adultas jovens na Região Nordeste do Brasil. Rev. Bras. 
Saude Matern. Infant. 2014; 14(3):279-286.

26. Lima MCBM, Oliveira GS, Lyra CO, Roncalli AG, Fer-
reira MAF. A desigualdade especial do baixo peso ao 
nascer no Brasil. Cien Saude Colet 2013; 18(8):2443-
2452.

27. Ganchimeg T, Mori R, Ota E. Maternal and perinatal 
outcomes among nulliparous adolescents in low- and 
middle-income countries: a multi-country study. 
BJOG 2013; 120(13):1622-1630.

28. Organização das Nações Unidas (ONU). Declaração 
Mundial sobre a Sobrevivência, a Proteção e o Desenvol-
vimento da Criança. Nova Iorque: ONU; 1990.

29. Moreira TMM, Viana DS, Queiroz MVO, Bessa 
JMSB. Conflitos vivenciados pelas adolescentes com 
a descoberta da gravidez. Rev. Esc. Enferm. USP 2008; 
42(2):312-320.

30. Phipps MG, Nunes AP. Assessing Pregnancy Intention 
and Associated Risks in Pregnant Adolescents. Matern 
Child Health J 2012; 16(9):1820-1827.

31. Shah SP, Balkhair T, Ohlsson A, Beyene J, Scott F, Frick 
C. Intention to Become Pregnant and Low Birth Weight 
and Preterm Birth: A Systematic Review. Matern Child 
Health J 2011; 15(2):205-216.

32. Dindaba Y, Fantahun M, Hindin M. The effect of preg-
nancy intention on use of the antenatal care services: 
systematic review and meta-analise. Reprod Health 
2013; 10(50):1-9.

33. Neto MINP, Segre CSM. Análise comparativa das ges-
tações e da frequência de prematuridade e baixo peso 
ao nascer entre filhos de mães adolescentes e adultas. 
Einstein 2012; 10(3):271-277.

34. Kingston D, Maureen H, Fell D, Chalmers B. Compar-
ison of Adolescent, Young Adult, and Adult Women’s 
Maternity Experiences and Practices. Pediatrics 2012; 
29(5):e1228-e1237.

35. Viner RM, Ozer EM, Denny S, Marmot M, Resnick M, 
Fatusi A, Currie C. Adolescence and the social deter-
minants of health. Lancet 2012; 379(9826):1641-1652.

36. Heilborn ML, Aquino EML, Bozon M, Knauth DR. O 
aprendizado da sexualidade: reprodução e trajetórias 
sociais de jovens brasileiros. Rio de Janeiro: Garamond, 
Fiocruz; 2006.

37. Viellas EF, Domingues RMSM, Dias MAB, Gama SGN, 
Theme Filha MM, Costa JV, Bastos MH, Leal MC. As-
sistência pré-natal no Brasil. Cad Saude Publica 2014; 
30 (Supl. 1):S85-S100.

38. Meyer JD, Warren N, Reisine S. Racial and ethnic dis-
parities in low birth weight delivery associated with 
maternal occupational characteristics. Am J Ind Med 
2010;  53(2):153-162.

39. Vitolo MR, Bueno MSF, Gama CM. Impacto de um 
programa de orientação dietética sobre a velocidade de 
ganho de peso de gestantes atendidas em unidades de 
saúde. Rev Bras Ginecol Obstet 2011; 33(1):13-19.

40. Guerra AFFS, Heyde MEDV, Mulinar RA. Impacto do 
estado nutricional no peso ao nascer de recém-nasci-
dos de gestantes adolescents. Rev Bras Ginecol Obstet 
2007; 29(3):126-133.

41. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Pesquisa de orçamentos familiares 2008-2009: análise 
do consumo alimentar pessoal no Brasil. Rio de Janeiro: 
IBGE; 2011.

42. Tielsch JM, Rahmathullah L, Katz J. Thulasiraj RD, Co-
les C, Sheeladevi S, Prakash K. Maternal Night Blind-
ness during Pregnancy Is Associated with Low Birth-
weight, Morbidity, and Poor Growth in South India. J 
Nutr 2008; 138(4):787-792.

43. Leffelaar ER, Vrijkotte TGM, Van Eijsden M. Maternal 
early pregnancy vitamin D status in relation to fetal 
and neonatal growth: results of the multi-ethnic Am-
sterdam Born Children and their Development cohort. 
Br J Nutr 2010; 104(1):108-117.

44. Brasil. Ministério da saúde (MS). Guia alimentar para a 
população brasileira. 2ª ed. Brasília: MS; 2014.

45. Barker DJP. Fetal origins of coronary heart disease. 
BMJ 1995; 311(6998):171-174.

46. Conde-Agudelo A, Belizán JM, Lammers C. Mater-
nal-perinatal morbidity associated with adolescent 
pregnancy in Latin America. Cross-sectional study. Am 
J Obstet Gynecol 2009; 192(2):42-49.

Article submitted 20/01/2016
Approved 16/08/2016
Final version submitted 18/08/2016

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


