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Abstract

Objectives To compare the risk of severe adverse maternal outcomes (SMO) and neonatal outcomes (SNO) and analyse
their maternal correlates in adolescent mother-newborn and young mother-newborn dyads in secondary and tertiary care
users in Latin America.

Methods We performed a secondary analysis of the WHO Multicountry Survey on Maternal and Newborn Health database
in 83 secondary and tertiary hospitals in seven countries in Latin America. We constructed a composite indicator of both
SMO and SNO and estimated odds ratios (OR) comparing adolescent mothers (aged 12—-19) with young mothers (aged
20-24). Our unit of analysis was the mother-newborn dyad.

Results We found that the combination of SMO and SNO was three times more likely in adolescent mother as compared
to young mother dyads (OR 3.56; 95% CI 1.67-7.59). SNO either alone or in combination with SMO were more likely in
adolescents aged 12 to 16 than in young women (OR 1.27 and 4.87, respectively).

Conclusions for Practice Adolescent mothers and their newborns are at an increased risk of severe adverse outcomes during
child birth and in the first week postpartum compared to young mother dyads, especially young adolescents. Focusing on
the dyad as a whole may facilitate a step towards integrated care which maximizes the health benefits of both mother and
newborn. Continued efforts are needed to improve health care and prevention initiatives directed towards adolescent women
and their newborns in Latin America.
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Significance

What is already known on this subject? Globally, the evi-
dence shows that adolescent mothers are the most vulner-
able group in terms of adverse maternal and neonatal health
outcomes in comparison with young women. The situation
is aggravated in Latin America where the prevalence of teen-
age pregnancy is high.

What this study adds? Information on the state of health
status of the mother and newborn simultaneously, as a dyad,
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for comprehensive understanding of the problem of extreme
morbidity and mortality, especially in young adolescents.
These findings can be useful for stakeholders in order to
improve health care and prevention initiatives directed
towards adolescent women and their newborns.

Background

In 2017, 194 thousand deaths of women with maternal dis-
orders and 1.78 million neonatal deaths (ND) were reported
worldwide (GBD 2017 Causes of Death Collaborators,
2018). Maternal deaths (MD) and ND are concentrated in
low and middle-income countries, including Latin Ameri-
can countries (UNICEF, 2016). However, within the region
the burden experienced differs between countries; Nicara-
gua and Paraguay display the highest figures of MD, while
Mexico and Brazil have the lowest. In addition, disparities in
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ND were also reported; Argentina exhibits a rate of 6 deaths
per 1000 live births while Ecuador and Paraguay show rates
of 11 deaths per 1000 live births (UNICEF, 2016).

Globally, adolescent mothers are the most vulnerable
group in terms of adverse maternal and neonatal health out-
comes. Adolescent pregnancy rates in Latin America are
high (Ganchimeg et al., 2014), and it is estimated that one
out of five women will have her first pregnancy before age
20 (Cluet de Rodriguez et al., 2013). A pregnant adolescent
woman, compared to an adult, is at a greater risk of pre-
term delivery, intrauterine growth restriction and low birth
weight (Barrera-de Leon et al., 2014; Conde-Agudelo et al.,
2005). The two latter conditions are determined by the ado-
lescent’s nutritional status and the process of growth that
characterizes this stage (Verdura et al., 2011). Adolescent
pregnancies are also 50% more likely to have adverse results
at delivery and an increased risk of foetal or neonatal death
and asphyxia (Bhutta et al., 2014).

While the aforementioned factors can trigger maternal
and neonatal morbidity and mortality, the health conditions
under which women arrive at delivery and the development
of the obstetric event are of great importance (Roos & von
Xylander, 2016; Souza et al., 2015). Moreover, the presence
or absence of labour, the type of delivery, the surveillance
of foetal health, and the occurrence of hypertension, haem-
orrhage and infections are crucial variables affecting the
wellbeing and health status of both mothers and newborns
(Conde-Agudelo et al., 2005). Given the diverse circum-
stances surrounding this obstetric event, attention needs to
be focused on the mother-newborn dyad to better understand
the interaction between their health statuses. This approach
was proposed in 1996 by the World Health Organization
with the Mother-Baby Package (WHO, 1996), and assumes
that what is good for the mother is also good for the infant.
Evidence suggests that strategies that focus on the contin-
uum of maternal and child care are cost-effective (Mason
et al., 2014).

The mother-newborn dyad approach allows accurate and
comprehensive identification of the causes that lead to joint
adverse maternal and perinatal outcomes during birth and/
or at immediate postpartum. This view is complementary
to the care that usually is delivered to mothers and children
separately and makes evident the need for conceptualizing
and providing healthcare during birth in an interdisciplinary
manner.

Our objective is to compare the risk of severe adverse
maternal outcomes (SMO) and neonatal outcomes (SNO)
and analyse their maternal correlates in adolescent mother-
newborn and young mother-newborn dyads in secondary
and tertiary care users in Latin American countries. As a
novel approach, we analyse SMO and SNO simultaneously
by means of a composite indicator. We hypothesized that
adolescent mother-newborn dyads were at a higher risk of
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severe adverse outcomes as compared to young mother-
newborn dyads. Our results might contribute to a deeper
understanding of the magnitude of morbidity and mortality
in the mother-newborn dyad.

Methods
Population and Sample

The data for this secondary analysis comes from the WHO
Multicountry Survey on Maternal and Newborn Health
(WHOMCS), which objective was to analyse the incidence
and management of maternal and neonatal complications
associated with maternal and neonatal mortality in 29 coun-
tries. The detailed methods of the WHOMCS are described
elsewhere (Souza et al., 2013). Briefly, it is a multicentre
multi-country study where countries were selected ran-
domly, and three cities (including the capital) were selected
within each country. In each city, hospitals were randomly
selected with probability proportional to the annual number
of births. Only hospitals with capacity to perform C-sections
were included, and all births that took place in the selected
hospitals during the recruitment period (2010-2012) were
eligible to participate. Trained personnel collected mater-
nal and neonatal information by reviewing medical records
using standardized instruments. The recruitment period took
place during approximately 2 months in hospitals with over
6000 annual births and approximately 3 months in those
whose annual births range from 1000 to 6000. The Spe-
cial Programme of Research, Development and Research
Training in Human Reproduction (HRP) Specialist Panel on
Epidemiological Research reviewed and approved the study
protocol for technical content. The World Health Organiza-
tion Multicountry Survey on Maternal and Newborn Health
study protocol was approved by the World Health Organi-
zation Ethical Review Committee and the relevant ethi-
cal clearance mechanisms in all participant countries (ID:
A65661; date: 27 October 2009).

For this analysis, we selected all the seven countries
from Latin America that participated in the WHOMCS
(Argentina, Brazil, Ecuador, Mexico, Nicaragua, Paraguay
and Peru) and included all women aged 12 to 24 years who
delivered vaginally or by C-section in any of the 83 partici-
pating hospitals. We excluded the records where information
defining the type of mother-newborn dyad was not available,
namely: vital status at the time of birth, vital newborn status
at the time of hospital discharge, birth weight and gesta-
tional week. The cases in which the mother’s gestational
age was less than 22 weeks were also excluded. In the cases
of multiple pregnancies, we used only the information on
the first newborn. Finally, we eliminated the observations
where the birth weight-gestational age relationship could not
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be assessed. Our calculations were based on the procedure
proposed by Mikolajczyk et al. (Mikolajczyk et al., 2011).
The final analytical sample consisted of 29,282 observations

(Fig. 1).
Definition of Variables

We defined maternal near miss (MNM) as the presence of
any of the organic dysfunction criteria established by the
WHO for any stage of pregnancy (Souza et al., 2013). We
defined SMO as the presence of MNM or maternal death. No
information was available on organic dysfunction for three
women, so they were not considered in the SMO analyses.
We classified the presence of neonatal near miss (NNM)
according to pragmatic and management criteria by Pileggi
et al. (Pileggi-Castro et al., 2014). Pragmatic criteria of
NNM were: birthweight <1 750 g, five-minute Apgar
score < 7 and gestational age < 33 weeks. Management cri-
teria for NNM were: nasal CPAP; endotracheal intubation;
phototherapy; cardiopulmonary resuscitation; administra-
tion of any of the following: intravenous antibiotics, vaso-
active substances, anticonvulsive agents, surfactant, blood

Latin American women of
12 to 60 years old

65,885

}

Latin American women of
12 to 24 years old

30,205
Excluded (n=328)
Unknown:
e Neonatal condition at birth
e Newborn status at 7 days life
e Birth weight
e Gestational age
29,877
Excluded (n=301)
Twin delivery
29,576
Excluded (n=294)
Extreme outliers in weight
distribution by gestational age
(1th and 99th percentile)
29,282

Fig. 1 Flow diagram

products; and any surgical intervention. We defined a NNM
case as the presence of at least one pragmatic or manage-
ment criterion. Furthermore, we defined SNO as the pres-
ence of NNM, stillbirth or early neonatal death (less than
7 days of age). No information was available on the cause of
neonatal death for 11 cases, so they were excluded from the
SNO analyses. The information on three newborns that died
due to a congenital malformation before hospital discharge
was also excluded from the SNO analyses.

Statistical Analysis

Our unit of analysis was the mother-newborn dyad. We
defined a composite outcome combining SMO and SNO sta-
tus, where we classified dyads as non-severe outcome dyad
(where both SMO and SNO were absent) and severe adverse
outcome dyad (where at least one of SMO or SNO was pre-
sent). We compared maternal demographic and reproduc-
tive characteristics (age, education level, parity, type of
delivery) and neonatal characteristics between non-severe
outcome and severe adverse outcome dyads. We assessed
the frequency of SMO and SNO in severe adverse outcome
mother-newborn dyads comparing adolescent women (aged
12-19), young adolescent women (aged 12—-16) and older
adolescent women (aged 17-19) with young women (aged
20-24). The neonatal outcomes indicators assessed were:
low birth-weight, preterm birth, five-minute Apgar score <7
and admittance to the intensive care unit (ICU). Further-
more, we examined the frequency of haemorrhage, infection,
preeclampsia/eclampsia, anaemia and chronic hypertension
by type of dyad and by age group.

We estimated odds ratios and 95% confidence intervals
using a multilevel logistic regression model to evaluate if
the age group and other characteristics were associated to
the presence of SMO or SNO in the mother-newborn dyad.
In addition, we created a polytomous outcome classifying
each dyad into four categories: SMO and SNO, SMO and
no SNO, no SMO and SNO and no SMO and no SNO, and
estimated odds ratios and 95% confidence intervals using a
multinomial logistic regression model to compare if a given
type of dyad is more likely to occur for adolescent mothers.
We adjusted regression models for married/cohabiting sta-
tus, years of education, parity, onset of labour, presentation
and sex of the newborn. All analyses considered the correla-
tion by design among hospitals by including either a random
intercept for countries or robust standard errors for clustered
observations at the country level, as appropriate. Finally,
acknowledging that age is only one characteristic defining
adolescence, and that, from a physiological perspective,
most women of legal age would have reached sufficient
physical and mental maturity to widely be considered adults,
we performed a sensitivity analysis comparing minors (aged
12-17 years) with near-adolescent legally-adult women
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(aged 18-21) and with young women (aged 22-24). We car-
ried out all the analyses using the statistical package Stata
version 13 (StataCorp, College Station, TX, USA).

Results

Table 1 shows the maternal characteristics of mother-new-
born dyads (n=29,282) by type of dyad and age of mother.
The percentage of dyads comprising adolescent women was
40.8%. Most women were married/cohabiting (73.3%), had
nine or more years of school education (68.0%), were primi-
parous (67.5%), had a spontaneous onset of labour (75.8%)
and a vaginal delivery (63.1%). Cephalic foetal presentation
was reported in 95.4% of the dyads.

We observed several differences according to type of
dyad and age of mother. In 12-16 year-old mothers, as
compared to non-severe outcome mother-newborn dyads,
severe adverse outcome dyads were more likely not married/
cohabiting (49.2% vs 42.7%), multiparous (1.9% vs 0.4%),
no labour (13.9% vs 7.6%), delivered by C-Section (47.5%
vs 31.6%), had a male newborn (57.1% vs 48.8%) and had
a non-cephalic presentation (8.5% vs 4.7%). In 17-19 year-
old mothers, the differences between non-severe and severe
outcome dyads were similar to those of the younger group,
except for married/cohabiting status and parity. In young
women, the differences between dyads were also similar to
those of their younger counterparts; although remarkably
severe outcome dyads were more likely primiparous (60.8%
vs 55.3%), with induced labour (14.3% vs 12.7%), and deliv-
ered by C-Section (57.7% vs 37.8%).

Table 2 shows variables used to define the maternal and
neonatal near miss in mother-newborn dyads by age of
mother. Among conditions defined as maternal near-miss,
the most common were clotting disorders (0.17%), cardio-
vascular disorders (0.11%) and respiratory insufficiency
(0.10%). Respiratory and renal insufficiency were more fre-
quent in adolescent than in young mothers. Overall maternal
near-miss occurred in 0.43% of adolescent and in 0.29% of
young mother-newborn dyads.

The most frequent conditions defining neonatal near
miss were birth weight <1750 g (1.45%) and gestational
age <33 weeks (1.35%). Any pragmatic maker of the sever-
ity was present in 2.45% of the dyads. Regarding the man-
agement set, the most frequent actions taken on neonates
were therapeutic intravenous antibiotics (3.67%), photother-
apy in the first 24 h (2.41%) and nasal CPAP (2.08%). About
6% of neonates underwent a management-based marker of
severity action. Overall, markers of severity were more fre-
quent in adolescent than in young mother-newborn dyads.
Neonatal near-miss occurred in 7.52% of adolescent and in
6.45% of young mother-newborn dyads.
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Table 3 shows the odds ratios of the main characteristics
associated with severe adverse outcome mother-newborn
dyad. After adjusting for covariates, the odds of the mother-
newborn dyad presenting a maternal or a neonatal severe
outcome were 14% higher in adolescents as compared to
young women (OR 1.14; 95% CI 1.03, 1.26), 28% higher
in induced labour and 63% higher in no labour as compared
to spontaneous onset of labour (OR 1.28; 95% CI 1.12,
1.47 and OR 1.63; 95% CI 1.44, 1.86, respectively), 27%
higher in dyads with male newborns in comparison to those
with female newborns (OR 1.27; 95% CI 1.16, 1.39) and
more than 78% higher for non-cephalic presentations. Con-
versely, having a partner and more than one child decreased
the odds of presenting SMO or SNO. Risks were higher in
those dyads where mothers were at age 12—16 than in those
where they were 17-19 (OR 1.24 vs 1.11).

In Table 4, we show the odds ratios (OR) of a multino-
mial logistic model using the non-severe outcome dyad as
base outcome category. After adjusting for covariates, the
presence of SNO was 15% more likely in adolescent moth-
ers than in young mothers (OR 1.15; 95% CI 1.06, 1.25). A
combination of SMO and SNO was three times more likely
in adolescent mothers than in young mothers (OR 3.56; 95%
CI 1.67, 7.59). Interestingly, SNO either alone or in com-
bination with SMO were more likely in adolescents aged
12-16 than in young women (OR 1.27 and 4.87, respec-
tively); however, the risks of SMO were similar between
adolescent and young women when SNO were absent.

In sensitivity analysis, we found fairly similar results to
those of or main analysis: As compared to other age groups,
risks of SMO or SNO and of SNO either alone or in combi-
nation to SMO were more frequent in minors aged 12 to 17
(Online Appendices 1 and 2).

Discussion

In this study we compare in adolescent mother-newborn and
young mother-newborn dyads the risk of SMO and SNO,
taken together by means of a composite indicator, and ana-
lyse their associated maternal characteristics. Our results
suggest that adolescent mothers and their newborns are at
an increased risk of severe adverse outcomes during child
birth and in the first week postpartum compared to young
mother dyads, with risks being further elevated among the
dyads with mothers between 12 and 16 years of age. The
maternal and neonatal characteristics with greatest influence
in the presentation of SMO-SNO were adolescence, induced
labour, transverse foetal position during delivery and male
sex of the newborn. Meanwhile, being married/cohabiting
and having a previous birth were protective characteristics
in the dyads. Furthermore, adolescent mother dyads pre-
sented greater risk of a combination of both SMO and SNO
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Table 2 Maternal and neonatal
near miss characteristics in
mother-newborn* dyads by age
of the mother
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Total Adolescent Young P-value
mothers mothers
N=29,282 N=11,001 N=17,340
n % n % n %
Maternal near miss variables
Cardiovascular disorders® 32 0.11 14 0.12 18 0.10 0.733
Respiratory insufficiency® 30 0.10 20 0.17 10 0.06 0.004
Renal insufficiency® 10 0.03 8 0.07 2 0.01 0.019
Clotting disorders? 50 0.17 20 0.17 30 0.17 0.910
Liver failure® 5 0.02 0.03 1 0.01 0.074
Neurological disorders’ 14 0.05 8 0.07 6 0.03 0.213
Uterine dysfunction® 22 0.08 0.05 16 0.09 0.197
Maternal Near Miss 102 035 51 043 51 0.29 0.058
Neonatal near miss variables
Pragmatic set
Apgar score at 5 min<7 303 1.03 134 1.12 169 0.97 0.220
Birth weight< 1750 g 425 145 199 1.67 226 1.30 0.011
Gestational age <33 weeks 394 135 192 1.61 202 1.16 0.001
Any pragmatic marker of severity 718 245 327 274 391 225 0.009
Management set
Use of therapeutic intravenous antibiotics 1076  3.67 494 4.14 582 336 <0.001
Nasal CPAP 608 2.08 274 229 334 193 0.030
Any intubation (Anytime within the first week) 364 124 160 134 204 1.18 0.215
Use of phototherapy in the first 24 h 706 241 316 2.65 390 225 0.030
Cardiopulmonary resuscitation 173 059 90 0.75 83 048 0.003
Use of any vasoactive drug 162 055 80 0.67 82 047 0.026
Use of anticonvulsants 78 027 39 033 39 0.22 0.097
Surfactant administration 247 084 111 093 136 0.78 0.182
Use of any blood products 102 035 47 0.39 55 0.32 0.276
Use of steroids to treat refractory hypoglycaemia 51 0.17 16 0.13 35 0.20 0.171
Any surgery 39 013 17 0.14 22 0.13 0.721
Any management-based marker of severity 1791 6.12 796 6.67 995 5.74 0.001
Neonatal near miss 2016 6.88 898 7.52 1118 645 <0.001

*Defined as the presence of at least one of severe maternal outcome or severe neonatal outcome

“Include shock, cardiac arrest, severe hypoperfusion, severe acidosis, use of vasoactive drugs (continuous
administration of vasoactive agents) and cardiopulmonary resuscitation

®Include acute cyanosis, gasping for breath, severe tachypnea, sever bradypnea, severe hypoxemia and intu-

bation & ventilation

“Include oliguria that does not respond to hydration or diuretics, severe acute azotemia and dialysis in case

of acute renal failure

Include clotting failure, severe acute thrombocytopenia and massive blood transfusion

“Include jaundice in the presence of preeclampsia and severe acute hyperbilirubinemia

MInclude prolonged unconsciousness or coma, stroke, uncontrollable epileptic seizures and global paralysis

£Include hysterectomy after infection or uterine bleeding

Source:

For maternal near miss

Souza et al. (2013).

For neonatal near miss

Adapted from Pileggi-Castro et al. (2014).
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Table 3 Multilevel logistic regression model: characteristics associated with the presence of severe maternal or neonatal outcomes
Characteristics Crude OR [95% CI] Adjusted OR* [95% CI] Adjusted OR** [95% CI]
Mother
Age category
Young (20 to 24) Reference Reference
Adolescent (12 to 19) 1.16 [1.06, 1.26] 1.14 [1.03, 1.26] -
Young (20 to 24) Reference Reference
Adolescent (12 to 16) 1.27 [1.10, 1.46] - 1.24 [1.07, 1.45]
Adolescent (17 to 19) 1.12 [1.01, 1.23] - 1.11 [1.00, 1.23]
Married/cohabiting®
No Reference Reference Reference
Yes 0.84 [0.76, 0.93] 0.86 [0.78, 0.96] 0.87 [0.78, 0.96]
Years of education
Oto5 Reference Reference Reference
6t08 0.92 [0.76, 1.11] 0.91 [0.75, 1.10] 0.91 [0.75, 1.10]
9+ 0.98 [0.82, 1.17] 0.97 [0.81, 1.16] 0.98 [0.82, 1.18]
Parity
None Reference Reference Reference
One 0.79 [0.71,0.89] 0.86 [0.76, 0.96] 0.86 [0.77,0.97]
2+ 0.88 [0.74, 1.03] 0.98 [0.83, 1.17] 0.99 [0.83, 1.18]
Onset of labour
Spontaneous Reference Reference Reference
Induced 1.32 [1.16, 1.51] 1.28 [1.12, 1.47] 1.28 [1.12, 1.47]
No labour 1.78 [1.58,2.02] 1.63 [1.44,1.86] 1.64 [1.44,1.86]
Newborn
Sex
Female Reference Reference Reference
Male 1.28 [1.17, 1.40] 1.27 [1.16, 1.39] 1.27 [1.16, 1.39]
Presentation
Cephalic Reference Reference Reference
Breech 2.45 [2.00, 2.99] 2.16 [1.76, 2.65] 2.16 [1.76, 2.65]
Other 2.08 [1.61,2.70] 1.78 [1.37,2.31] 1.78 [1.36, 2.30]

Age category variable was included in models either as a two (¥) or as a three (**) categories variable

OR odds ratio, CI confidence interval

#“No” category includes single, divorced and widowed women

when compared with young mother dyads, particularly in
adolescents aged 12 to 16. These findings offer the oppor-
tunity to delve into and compare between situations and/
or events related to women and newborns with SMO-SNO
versus otherwise healthy dyads, in addition to the compari-
son of severe-outcome mother-newborn dyads by age group.
The association between adolescence and the presentation of
SMO-SNO highlights the importance of focusing preventive
efforts in the care of the adolescent mother-newborn dyad.
Some adolescent maternity studies have shown that both
adolescent, under-aged mothers and their newborns are at
higher risk of severe outcomes (Althabe et al., 2015; Bhutta
et al., 2014; Conde-Agudelo et al., 2005; Ganchimeg et al.,
2014; Igras et al., 2014; Neal et al., 2018). This risk increases
further among mothers with severe maternal morbidity

due to exacerbation of effects on the newborn caused by
the mother’s health status (Geller et al., 2018; Roos & von
Xylander, 2016). However, other authors have found that,
as compared to young women, adolescent mothers are at a
similar risk of maternal complications (Tembo et al., 2020).
Our findings suggest that while the risks of SMO are compa-
rable between adolescent and young women when neonatal
severe morbidity is absent, younger adolescents are at an
increased risk of SNO either alone or in combination with
maternal severe outcomes. Since some of the SNO indicators
we used are related to prematurity, and adverse outcomes
are, in turn, more frequent in the youngest adolescents (Jeha
et al., 2015), possibly physical immaturity in the maternal-
newborn dyad may act synergistically to increase the risk of
adverse outcomes.
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Table 4 Multinomial
logistic regression

model: association of
adolescence with the

Age categories

No severe maternal out-

Severe maternal outcome  Severe maternal and neonatal

presence of severe OR

maternal or neonatal
outcomes in mother-
newborn dyads

come and severe neonatal and no severe neonatal outcomes
outcome outcome
[95%CI] OR [95%CI] OR [95%CI]
Crude models
Young (20 to 24) Reference Reference Reference
Adolescent (12to 19) 1.17 [1.02,1.34] 1.16 [0.68, 1.96] 2.94 [1.94, 4.46]
Young (20 to 24) Reference Reference Reference
Adolescent (17to 19) 1.12 [0.93,1.36] 1.30 [0.71,2.41] 2.54 [1.49, 4.33]
Adolescent (12 to 16) 1.31 [1.16,1.49] 0.71 [0.40,1.26] 4.15 [2.53,6.81]
Adjusted models?
Young (20 to 24) Reference Reference Reference
Adolescent (12to 19) 1.15 [1.06,1.25] 1.13 [0.68, 1.88] 3.56 [1.67,7.59]
Young (20 to 24) Reference Reference Reference
Adolescent (17to 19) 1.12 [0.97,1.28] 1.26 [0.71, 2.23] 3.23 [1.37,7.61]
Adolescent (12 to 16) 1.27 [1.08,1.50] 0.66 [0.36,1.23] 4.87 [2.33, 10.20]

Base outcome for all ORs was non-severe outcome mother-newborn dyad. Age category variable was included in
models either as a two or as a three categories variable

OR odds ratio, CI confidence interval

#Adjusted for marital status, years of education, parity, onset of labour, presentation and sex of the newborn

The higher risks for SMO and SNO in adolescent mother-
newborn dyads, particularly in younger adolescents, could
be explained by the fact that women who become pregnant in
adolescence also have their first antenatal visit later in preg-
nancy than adult women, and that in unfavourable socioeco-
nomic settings, adolescents generally receive less antenatal
essential interventions compared to women who are mothers
after adolescence (Suarez-Lopez et al., 2022). Furthermore,
the fact that adolescent women have not yet finished their
biological development, poor health conditions when they
start pregnancy, pre-existing diseases (Ganchimeg et al.,
2014) and the quality of maternal and newborn care (Ren-
frew et al., 2014) may explain this finding. Women’s cultural
and socio-economic contexts are also determining factors
that significantly influence pregnancy care (Loredo-Abdala
et al., 2017) and the health situations of women when they
arrive at delivery (Mendoza Tascon et al., 2015). These find-
ings are consistent with studies reporting increased adverse
maternal outcomes and their impact on newborn outcomes
due to unfavourable health conditions of women, especially
in adolescence (Barrera-de Leon et al., 2014).

Higher frequency of labour induction in severe adverse
outcome mother-newborn dyads could be related to the
application of hospital protocols where, in order to prevent
greater risks, an induced delivery is performed in the pres-
ence of maternal complications. Some authors have shown a
higher incidence of maternal near miss among women with
induced labour (Dias et al., 2014). Furthermore, induced
labour may increase the likelihood of C-section and higher
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admission to neonatal intensive care unit (Tan et al., 2008;
Vrouenraets et al., 2005).

Higher frequency of severe adverse outcomes (Barrera-
de Leon et al., 2014) and higher perinatal mortality rates
(Fernandez Canton et al., 2012) in male newborns has also
been reported in other studies. This may be the result of male
vulnerability, in which males, as compared to females, are
more likely to present postnatal complications. In addition,
in very preterm infants, male sex is also an important risk
factor for poor neonatal outcome (Peacock et al., 2012).

The association between non-cephalic presentations and
SMO or SNO could be a result of the high prevalence of
C-sections among woman with non-cephalic presentations
(90%), which carries greater risk of infection, haemorrhage,
and prolonged hospital stay. This highlights the need for
further investigation into this type of birth with relation to
women with SMO (Lima et al., 2017), especially because
this practice has become more prevalent in various Latin
American countries (Guzman et al., 2015).

In contrast, we found that married/cohabiting status
and parity are two protective factors against SMO-SNO in
mother-newborn dyads. In women with a stable relationship,
the reduced presentation of adverse maternal and neonatal
outcomes could be a result of greater emotional support and
economic stability. This relationship is important because
it indicates a need for women to avoid stressful situations,
especially adolescents that often face uncertainty and stress
due to potential familial rejection as a result of their preg-
nancy (Loredo-Abdala et al., 2017).
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The reduced risk of SMO-SNO in multiparous women
could be a result of changes in the birth canal that facili-
tate delivery as a result of their previous delivery. Previous
findings have shown that multiparous women dilate more
rapidly, use less analgesia and anaesthesia, and have obstetri-
cally easier labours, shorter labours, fewer labour complica-
tions, less blood loss, and fewer lacerations. Newborns of
multiparous women also have better Apgar scores at one
minute postpartum (Norr et al., 1980).

The association between adolescence of the mother and
the presence of SMO-SNO in mother-newborn dyads dem-
onstrates the relevance of studying mothers together with
their newborns. As was proposed by the WHO over two
decades ago, it is important to focus maternal-infant care
on the needs of the mother-newborn dyad in order to fully
understand the health situation affecting both mother and
child (WHO, 1996). Our results highlight the importance
of reducing births among adolescents, particularly in the
youngest age group, as a strategy for addressing the problem
of SMO-SNO.

If the Sustainable Development Goals on maternal and
infant health are to be reached in Latin America, it is of
utmost importance that we trade the current paradigm of
studying mother and newborn health in an isolated manner
for one which focuses on the dyad. This change will con-
tribute to better action planning towards improving mother-
infant health.

Limitations

This study included routinely recorded information
extracted by a standardized procedure, so our analysis
relies on the completeness and accuracy of heath records
and on the expertise of data collectors, which may vary
across countries. The potential information bias resulting
from missing key information or misclassification was
addressed by local supervision and monitoring compli-
ance to the data entry protocol. Another limitation is that
the same weight was given to the different events we com-
bined to define our composite measure of maternal and
neonatal outcomes, which does not take into account the
differing impact in morbidity they could have had. This
study was conducted in secondary and tertiary facilities,
predominantly located in urban settings where risks are
larger than in small rural facilities that adolescents may
prefer, thus limiting the generalisability of our results. The
WHOMCS did not obtained information on antenatal vis-
its or exposure to tobacco or other substances that may
impact maternal and child health; therefore, future studies
are needed in order to carry out more precise evaluations,
which consider women’s socioeconomic, cultural, and
geographic conditions along with evaluations of prenatal

care and pre-existing diseases. An additional limitation of
our study was the sample size; specifically, having a small
number of mothers under 15 years of age limited our abil-
ity to carry out more disaggregated analyses.

Conclusion for Practice

Our results show the importance of analysing the health
status of the mother and newborn simultaneously, as a
dyad, for comprehensive understanding of the predicament
of extreme morbidity and mortality.

In order to provide care with a mother-newborn dyad
focus in Latin America, it is necessary to devise and
implement new internal coordination strategies in obstet-
ric and paediatric hospital services. This must include
collaboration between healthcare providers (Lira et al.,
2005) to replace the traditional fragmented care strategies
(Rodrigues et al., 2014). The current work of providers is
invaluable to the needs of newborns and new mothers, but
a new focus on the dyad and/or problem-oriented solutions
facilitates a step towards integrated care which maximizes
the health benefits of both mother and newborn.

This study provides valuable information for key stake-
holders charged with decision-making in the health care
of adolescent women. Continued efforts are needed to
improve health care and prevention initiatives directed
towards adolescent women and their newborns.
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