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Neonatal near miss and the occurrence of negative outcomes in the first year of
life: data from a national survey, Nascer no Brasil (Born in Brazil), 2011-2012

Abstract

Objectives: estimate the strength of association between neonatal near miss and the nega-

tive outcomes in the child’s first year of life.

Methods: a prospective cohort study on neonatal survivors originating from a national

survey “Nascer no Brasil (Born in Brazil), 2011-2012.” Main exposure: neonatal near miss

(NNM). Negative outcomes: breastfeeding, hospitalization, and post neonatal death (tele-

phone interview). For each outcome, the odds ratio (OR) were estimated by univariate

(p<0.2) and multivariate (p<0.05) logistic regression models.

Results: among 15,675 children 3.3% were neonatal near miss. Neonatal near miss was

associated, after adjusting, to: weaning (OR=1.8); hospitalization after hospital discharge

(OR=2.2); remained hospitalized (OR=65.6) and post neonatal death (OR=52.4) The

increased OR after adjusting revealed negative confounding, such as “remained hospitalized

since childbirth” (ORcrude=21.1 and ORadjusted=65.6). 

Conclusions: although neonatal near miss reflects a good quality of health care, avoiding

neonatal death, these survivors have higher risk of negative outcomes in the first year of life.
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Introduction

Children born with life-threatening conditions have

a higher risk of death, especially during the neonatal

period. Even surviving this critical period after birth,

which is defined as neonatal near miss, these chil-

dren remain with the worse prognosis, such as child-

hood mortality1 and possibly other negative

outcomes, not yet have been reported in scientific

publications, as cases have occurred in maternal

near miss.2

There is no universal definition of neonatal near

miss. The definition is based on the presence of at

least one clinical, laboratorial, management or prag-

matic criteria. Isolated criteria associated with

neonatal near miss include gestational age below 32

weeks (very preterm),3 birth weight below 1,500g

(very low birth weight),3 use of mechanical ventila-

tion, and organ-system dysfunctions or failure.

These events have been extensively studied as inde-

pendent risk factors for this age group.

Very preterm birth is associated with no breast-

feeding,4,5 hospitalization,6,7 and post neonatal

death,7 among other negative outcomes during child-

hood. Very low birth weight is also known to have

an association with a higher frequency of rehospita-

lization and post neonatal mortality.8,9 The necessity

of a mechanical ventilation is a predictor on neonatal

mortality.10 However, it is realistic that the same

occurs with neonatal near miss cases.

In Brazil, hospital-based11-15 and population-

based1 studies estimate the burden of neonatal near

miss. In 2011-2012, the national rate of neonatal

near miss was 39.2 per thousand live births.14 Even

considering different definitions of neonatal near

miss and the representativeness of the studies, the

relation between the frequency of neonatal near miss

cases and neonatal deaths remains at about 3:11,15

and 4:1.11,14 That is, 3 to 4 neonatal near miss cases

occur for each neonatal death, thus dimensioning the

contingent of the most vulnerable surviving children

and their respective families that will demand more

State support.

This study aimed to estimate the strength of the

association between neonatal near miss and breast-

feeding, hospitalization, and post neonatal death, in

a cohort of neonatal survivors’ first year of life in

2011-2012. 

Methods

This is a prospective cohort study on neonatal

survivors based on the information from the national

hospital-based survey “Nascer no Brasil” (Born in

Brazil) conducted between February 2011 and

October 2012.16 In this survey, live births were

monitored to verify the occurrence of neonatal death

during fieldwork, and subsequently, comparing data-

base information from the Sistema de Informações

sobre Mortalidade (SIM) (Mortality Information

System). Mothers were contacted by telephone for

interview in the post neonatal period to obtain

maternal and infant information. Single gestation

neonatal survivors (n=23,378) were eligible for this

cohort study. About 32% of data loss occurred

because researchers were unable to reach the

mothers, due to they have moved or the absence of

their contact information. Of 15,680 telephone inter-

views, five children were excluded from the analyses

due to inconsistences between the date of the inter-

view and their date of birth (study popula-

tion=15,675).  

The main exposure of the study were the

survivors in the neonatal period classified as

neonatal near miss cases (yes/no) (these data were

obtained from medical records and SIM databases).

The definition of neonatal near miss, validated as

survey data, is the presence of one of the following

criteria: birthweight <1500g; gestational age <32

weeks; Apgar score in the fifth minute <7, referred

to pragmatic criteria, besides mechanical ventilation

and the presence of congenital anomalies, they

survived the first 27 days of life.14

The telephone interviews were conducted in the

post neonatal period. For mothers, whose child had

died or continued to be hospitalized since birth, the

questions about breastfeeding and hospitalization

after hospital discharge were not asked during the

interview. For breastfeeding outcomes, we included

data on children who lived with their mothers, and in

cases where the child lived with someone else, the

mother was contacted to answer questions about her

child.

Negatives infant outcomes were obtained by

telephone interview. These included: not have

breastfed since the previous day (from yesterday to

today, the day of the interview); remained hospita-

lized since childbirth; had been hospitalized at some

point after maternity discharge (exclude the previous

situation); and death of a child in the post neonatal

period (28 to 364 days after birth).

We obtained data regarding potential

confounders, such as geographical and maternal

characteristics, and at the time of childbirth by inter-

viewing the parturient woman, medical records and

cards were obtained. Geographical variables

included: geographical macro-region (North/

Northeast/Southeast/South/Midwest) and the loca-
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tion of the birth hospital (capital/countryside).

Maternal variables included: age (<20/20-34/≥35

years); skin color (white/mixed/black); schooling

(incomplete elementary school/complete elementary

school/incomplete high school and complete high

school/higher education or more); economic status

based on the Brazilian Association of Research

Companies’ (ABEP) classification (levels A, B, C, D

or E based on level of education of the head of the

family and family asset - http://www.abep.org/

criterio-brasil); marital status (with/without a

partner); paid work activity (yes/no); primiparity

(yes/no); smoking before/during pregnancy (yes/no)

and alcohol consumption during pregnancy (yes/no),

according to Tolerance Worry Eye-opener Amnesia-

Cutdown (TWEAK),17 whose adapted categories

are: no consumption/non-abusive alcohol consump-

tion/abusive alcohol consumption. The exclusion of

yellow and indigenous skin color was due to the

small percentage of participants in these categories

(1.1% and 0.3%, respectively). All variables were

measured in the hospital survey. The frequency of

these variables and the neonatal near miss were

compared between the loss to follow-up and the

study population.

The homogeneity between the loss due to not

conducting a telephone interview and the population

study were assessed by using Pearson’s chi-square

test, considering the statistical significance level of

p<0,05.

For each outcome univariate (level of statistical

significance <0.2) and multivariate (level of statis-

tical significance<0.5) analysis were performed by

using logistic regression models. The variables

selected in the univariate models were incorporated

into the multivariate model, according to the

geographical and maternal characteristics: starting

with geographic variables (model 1) and later,

maternal variables (model 2).

“Nascer no Brasil” (Born in Brazil) survey used

a complex sample, considering all stages in its statis-

tical analysis with calibration and weighting. The

results presented estimates for the studied popula-

tion (2,337,476 childbirths), based on the sample of

23,894 interviewed puerperal women.18 Analysis of

complex samples were used, aiming to incorporate

the effect of the study design, and weighting data

according to the sampling plan and design effect.

The analysis were performed by using the IMB

SPSS for Windows, v. 19.0 program.

This study was approved by the Research Ethics

Committee of the Escola Nacional de Saúde Pública

Sérgio Arouca, Fundação Oswaldo Cruz

(ENSP/Fiocruz), under the document number

92/2010. All precautions were taken to ensure the

confidentiality of the information gathered. Before

each interview, we obtained a digital consent from

each puerperal women who read and signed the

informed consent form.

Results

Loss to not performing telephone interviews and the

population study were only homogeneous in relation

to the frequency of neonatal near miss cases (Table

1). For other characteristics analyzed, the differences

demonstrated a greater vulnerability of loss

(p<0.05): the highest frequency of loss were in the

North and Northeast regions; in the countryside;

public payment source; maternal age less than 35

years old; mixed and black colored skin; low

schooling level; non-paid work; low socioeconomic

status; without a partner; multiparous and maternal

smokers  (Table 1).

Of 15,675 children whose information was gath-

ered by their mothers via telephone interview, there

were 40 post neonatal deaths, 49 children remained

hospitalized since childbirth, and 705 children who

were rehospitalized after maternity discharge, of

which 11 remained hospitalized at the time of the

interview. The proportion of neonatal near miss

cases in the population study was 3.3%. The results

of the univariate analysis for each outcome are

presented in Table 2. 

Neonatal near miss was strongly associated with

all the outcomes (p<0.001). Statistical univariate

analysis revealed geographical characteristics,

excluding hospital location concerning hospitaliza-

tion after hospital discharge were associated with the

outcomes (p<0.2), although the directions were

distinct from each other. All the regions when

compared to the South region presented a protective

effect on no breastfeeding and hospitalization after

maternity discharge, and a risk effect on remained

hospitalized since childbirth. The location of the

countryside hospital represented a risk factor for no

breastfeeding and a protective factor on remained

hospitalized since childbirth and post neonatal death.

All the maternal characteristics, except for alcohol

consumption during pregnancy, were associated with

no breastfeeding, skin color and alcohol consump-

tion during pregnancy were associated with hospita-

lization after maternity discharge. Paid work and

maternal smoking were associated with remained

hospitalized since childbirth, while primiparity was

associated to the post neonatal outcome. 

In multivariate analysis, neonatal near miss

remained as a strong risk factor for all the investi-
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Table 1

Comparison among the interviewees (population study) and the non-interviewees (losses) by phone interviews, Nascer

no Brasil (Born in Brazil) survey, 2011-2012.

Variables                                            n (unweighted)* % losses on follow-up p**

(weighted)                         

Main Exposure

Near Miss 0.586

yes 762 31.4

no 22,392 32.3

Geographic

Region <0.001

North 2,805 47.2

Northeast 5,935 45.6

Southeast 7,861 26.7

South 4,055 15.7

Midwest 2,722 29.9

Hospital location <0.001

capital 7,370 27.4

countryside 16,008 34.7

Maternal

Age group (years) <0.001

<20 4,240 39.5

20-34 16,552 31.0

≥35 2,582 29.6

Skin color

white 8,407 25.6 <0.001

black 1,816 37.5

mixed 12,798 36.1

Paid work

yes 9,934 25.3 <0.001

no 13,441 37.7

Schooling 

incomplete elementary school 5,814 48.6 <0.001

complete elementary school 5,607 32.2

high school 9,141 24.9

higher education or more 2,712 22.7

Economic status <0.001

Upper class (A+B) 6,540 21.7

Middle class (C) 11,391 28.6

Lower class (D+E) 5,229 53.4

Marital Status 0.009

With a partner 4,000 34.2

Without a partner 19,365 32.0

Primiparity <0.001

yes 10,930 29.8

no 12,447 34.8

Smoking 0.007

yes 3,688 34.3

no 19,676 32.1

Consumption of alcohol <0.001

no 19,872 32.9

non-abusive alcohol consume 852 24.4

abusive alcohol consume 2,108 30.6

Note: Only livebirths of single birth were selected; * Not all the totals are equal due to the ignored
information;**Pearson’s chi-square test.
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Table 2

Univariate analysis on geographic and maternal characteristics according to negative infant outcome, Brazil, 2011-2012.

Variables                                                                      Did not breastfeed                           Hospitalization after                          Remain hospitalized                           Post neonatal death

yesterday/today                            discharge of childbirth

OR               CI95%            p OR           CI95%           p OR            CI95%          p OR           CI95%             p

Main Exposure

Near Miss <0.001 0.131 <0.001 <0.001

yes 1.67 1.31-2.14 2.14 1.45-3.14 21.133 6.82-65.5 51.41 22.45-117.7

no 1 1 1 1

Geographic

Region <0.001 0.006 0.044 0.055

North 0.34 0.24- 0.48 0.67 0.47-0.95 9.30 1.96-44.0 0.34 0.04-2.64

Northeast 0.85 0.65- 1.11 0.65 0.48-0.89 8.05 1.30-49.9 1.25 0.41-3.77

Southeast 0.78 0.64-0.95 0.63 0.49-0;81 7.33 1.81-29.6 0.35 0.11-1.08

South 1 1 1 1

Midwest 0.55 0.43-0.71 0.74 0.49-1.10 4.76 0.96-23.5

Hospital location 0.161 0.906 0.172 0.187

capital 1 1 1 1

countryside 1.15 0.95-1.39 1.01 0.83-1.24 0.46 0.15-1.41 0.55 0.23-1.33

Maternal

Age group (years) 0.057 0.667 0.853 0.446

<20 0.90 0.76-1.07 1.11 0.88-1.40 1.07 0.36-3.19 1.65 0.64-4.23

20-34 1 1 1 1

≥35 1.25 0.97-1.62 0.98 0.72-1.34 0.75 0.21-2.60 0.64 0.14-2.95

Skin color <0.001 0.028 0.697 0.405

white 1 1 1 1

black 0.88 0.60-1.30 0.83 0.61-1.14 1.06 0.14-8.05 0.90 0.20-4.05

mixed 0.75 0.65-0.86 0.77 0.63-0.93 1.49 0.58-3.81 0.57 0.25-1.32

Paid work 0.006 0.648 0.154 0.702

yes 1 0.95 0.78-1.17 1.93 0.78-4.78 1.18 0.50-2.80

no 0.85 0.76-0.95 1 1 1

Schooling 0.173 0.280 0.192 0.623

incomplete elementary school 0.92 0.67-1.16 0.98 0.69-1.40 1.31 0.39-4.39 0.96 0.23-4.10

complete elementary school 0.76 0.56-1.04 1.18 0.87-1.62 2.79 0.73-10.7 0.47 0.12-1.86

high school 0.88 0.67-1.16 0.94 0.68-1.28 0.81 0.24-2.70 0.85 0.25-2.80

higher education or more 1 1 1 1

continue
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Table 2

Univariate analysis on geographic and maternal characteristics according to negative infant outcome, Brazil, 2011-2012.

Variables                                                                      Did not breastfeed                           Hospitalization after                          Remain hospitalized                           Post neonatal death

yesterday/today                            discharge of childbirth

OR               CI95%            p OR           CI95%           p OR            CI95%          p OR           CI95%             p

Economic status 0.007 0.729 0.062 0.383

Upper class (A+B) 1 1 1 1

Middle class (C) 0.76 0.62-0.93 1.09 0.88-1.35 2.55 0.92-7.06 0.69 0.28-1.72

Lower class (D+E) 0.71 0.56-0.90 1.05 0.80-1.39 0.71 0.25-2.01 1.44 0.48-4.30

Marital status <0.001 0.822 0.921 0.298

With a partner 1.17 0.98-1.41 0.97 0.75-1.25 1.05 0.41-2.72 0.57 0.20-1.65

Without a partner 1 1 1 1

Primiparity 0.007 0.219 0.479 0.087

yes 1 1 1 1

no 0.80 0.69-0.94 1.13 0.93-1.38 1.41 0.54-3.67 0.49 0.22-1.11

Smoking 0.028 0.991 0.179 0.746

yes 1.20 1.02-1.41 1.00 0.79-1.27 2.74 0.63-11.9 0.85 0.32-2.26

no 1 1 1 1

Consumption of alcohol 0.802 0.108 0.221 <0.001

no 1 1 1 1

non-suspected of heavy 1.04 0.74-1.48 1.10 0.72-1.68 0.69 0.09-5.25 0.00 0.00-0.00

Suspected of heavy consume 1.09 0.85-1.39 0.73 0.52-1.01 3.97 0.80-19.69 1.34 0.37-4.93

concluded
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Table 3

Odds ratio for the adjusted outcome on geographic and maternal variables according to the main exposure (neonatal near miss), Brazil,

2011-2012.

Outcomes / Models                                                                     OR                                           CI95%                                    p

1.No breastfeeding yesterday until today

Model 1.1 1.7 1.3 - 2.2 <0.001

Model 1.2 1.8 1.4 - 2.3 <0.001

2. Hospitalization after discharge of childbirth 

Model 2.1 2.2 1.5 - 3.2 <0.001

Model 2.2 2.2 1.5 - 3.3 <0.001

3. Remained hospitalized since childbirth

Model 3.1 64.5 23.5 - 177.4 <0.001

Model 3.2 65.6 24.1 - 178.5 <0.001

4. Post neonatal death

Model 4.1 51.4 22.5 - 117.2 <0.001

Model 4.2 52.4 22.8 - 120.3 <0.001

Model 1.1: geographic variables (Region and Hospital location).
Model 1.2: Model 1.1 + maternal variables (age group, skin color, schooling, economic status, paid work, marital status, primiparity,
smoking and consumption of alcohol).
Model 2.1: geographic variables (Region)
Model 2.2: Model2.1 + maternal variables (skin color and consumption of alcohol).
Model 3.1: geographic variables (Region and Hospital location).
Model 3.2: Model 3.1 + maternal variables (schooling, paid work, economic status, smoking).
Model 4.1: geographic variables (Region and Hospital location).
Model 4.2: Model 4.1 + maternal variables (primiparity and consumption of alcohol).

gated outcomes (Table 3). Considering the most

severe outcome and the lower frequency in the popu-

lation study – remained hospitalized since childbirth

and post neonatal death – the odds ratios were 65.6

and 52.4, respectively, with broad confidence inter-

vals of 95%. The increase of the odds ratio referred

to neonatal near miss univariate to multivariate

analysis indicate the presence of negative

confounding (ORcrude<ORadjusted). This change was

substantial only when considering the outcome was

who remained hospitalized since childbirth

(ORcrude=21.1 and ORadjusted=65.6).

Discussion

The hypothesis of a worse prognosis for neonatal

near miss cases was confirmed and the estimated

odds ratios on the outcomes for no breastfeeding

(OR=1.8), hospitalization after maternity discharge

(OR=2.2), remained at the hospital after childbirth

(OR=65.6) and post neonatal death (OR= 52.4) in

the first year of life were strongly associated.

We found only a similar study, a population-

based birth cohort, that presented an estimate of a

burden on negative outcomes among neonatal near

miss cases. There was a 4.6% reduction in the

survival of neonatal near miss cases (based only on

pragmatic criteria) up to five incomplete years of life

in the city of Rio de Janeiro.1 Even in studies on

isolated pragmatic criteria, post neonatal outcomes

have been little explored.7

The importance of maternal breastfeeding for the

child’s health extends to the second semester of

his/her life.19 However, near miss cases had a higher

frequency on no breastfeeding since the day before

the interview. A Brazilian study has already shown

that gestational age less than 32 weeks decreases

breastfeeding duration in the child’s first year of

life.4 Unsuccessful maternal breastfeeding between

neonatal near miss can also, in part, be explained by

the presence of congenital anomaly (28% among

near miss cases – data not presented), as some of

them interfere with the child's suction, such as the

cleft palate and cleft lip.20

Hospitalization and post neonatal death can be,

in fact, consequences of severe conditions at birth.
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Among children born less than 39 weeks of gesta-

tion, gestational age has an inverse relation with the

rates of hospitalization and infant mortality.7 Birth

defects are also frequent in the first year of life,

accounting for 35% of the total hospitalization cost

at this age group in the USA in 2013.21

Congenital heart disease is one of the most

frequent malformations.22 After a cardiac procedure,

children often require readmission in the first year of

life for both further planned procedures and for

unplanned reasons, and they are at high risk of

mortality.23

In an increasing severity gradient of analyzed

outcomes, the hospitalization length since childbirth

and post neonatal death presented very high adjusted

odds ratios. Despite strong associations to absolute

frequency of events are rare, which may partly

explain the width of the respective confidence inter-

vals.

Only for the hospitalization length, we detected

that geographical and maternal characteristics were

negative confounders of the association with

neonatal near miss. The geographical regions with

the highest socioeconomic development level are in

the South and Southeast, and they offer more

complex and high-tech health services, especially

those located in capitals and hospitals located in

these areas tend to have a higher frequency of

neonatal near miss cases.11,14 Among maternal cha-

racteristics confounders, social class, paid work, and

schooling represent directly or indirectly on the

socioeconomic situation. Maternal smoking, as a

confounder, is associated with prematurity, low birth

weight and cleft lip,24,25 characteristics that may be

present in the classification of neonatal near miss

cases and these are also related to a longer hospita-

lization. Additionally, smoking itself leads to a

higher frequency of neonatal hospitalization,26 and a

higher incidence of pulmonary bronchodysplasia

which increases hospitalization length.27

As the main exposure, our definition of neonatal

near miss in this study was validated with the

research data (sensitivity: 92.5% and specificity:

97.1%). It is based on the five criteria proposed by

Silva et al.4: three pragmatic criteria (very preterm,

very low birth weight and Apgar score in the fifth

minute less than seven), one management criterion

(mechanical ventilation), and one clinical (conge-

nital anomaly).  In a systematic review on neonatal

near miss definitions, only four articles were

selected, and the use of higher cut-off points for

pragmatic criteria is recommended: birth weight

(<1750g) and gestational age (<33 weeks).28 We

tested these cutoff points by adapting the original

near miss definition by Silva et al.14 and found

equally strong and positive associations with the

studied outcomes (data not presented). As for

congenital anomalies, we agreed with the authors'

discussion that many congenital anomalies that lead

to death are not preventable.14 Additionally, we

added that the largest contingent of congenital ano-

malies is mild in severity, not implying a greater risk

of death. Despite criticisms arose, the definition on

neonatal near miss used in our study was able to

identify an association with negative outcomes in the

child’s first year of life.

The main strength of our study was to estimate

the burden of negative outcomes among neonatal

near miss cases in the first year of life. We also high-

light the size and national representativeness of the

sample. 

Among the limitations, selective losses may have

occurred, although the frequency of the main expo-

sure was not different from the population study.

The very own definition of loss in this study was the

absence or change of the telephone number, which is

relatively common in poorer populations, living in

the outskirts, and this explains, at least in part, the

greater vulnerability found. The absence in the lite-

rature of other potential confounders, or alongside

unavailable data to include in the analysis may have

affected the results. Self-reported maternal informa-

tion, such as maternal smoking, may be underesti-

mated due to pregnant women's knowledge of

harmful effects to mother and child’s health.29 The

fact that the condition of an ex-smoker was not

considered as a distinct category of maternal

smoking, it may have weakened the magnitude of the

associations. In addition to self-report on alcohol

consumption was measured using TWEAK. Each

screening test for alcoholism has advantages and

limitations concerning psychometric properties,

which may result in information bias.30

We conclude that although neonatal near miss

reflects on good health care avoiding neonatal death,

there is a worse prognosis for these survivors.

Therefore, it is imperative to invest in prenatal

care to reduce births with life-threatening conditions.

When these conditions are inevitable, these children

must be cared for by specialists. In the city of Rio de

Janeiro, it was estimated that preventing life-threa-

tening conditions at birth could reduce up to 97.6%

of preventable deaths in children under five years of

age.1 The reduction in deaths and other negative

outcomes, such as hospitalization and weaning have

a desirable and attainable impact on child health.
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