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ABSTRACT

Objectives To assess the use of the WHO's Essential
Newborn Care (ENC) programme items and to investigate how
the non-use of such technologies associates with the mothers'
characteristics and hospital structure.

Design A cross-sectional observational health facility
assessment.

Setting This is a secondary analysis of the ‘Birth in Brazil’
study, a national population-based survey on postnatal
women/newborn babies and of 266 publicly and privately
funded health facilities (secondary and tertiary level of care).
Participants Data on 23894 postnatal women and their
newborn babies were analysed.

Main outcome measures The facility structure was
assessed by evaluating the availability of medicines and
equipment for perinatal care, a paediatrician on call 24/7, a
neonatal intensive care unit (NICU) and kangaroo mother care.
The use of each ENC item was assessed according to the
health facility structure and the mothers’ sociodemographic
characteristics.

Results The utilisation of ENC items is low in Brazil. The
factors associated with failure in pregnant woman reference
were: pregnant adolescents (OR, g 1.17;95%Cl 1.06 to

1.29), <7 years of schooling (OR, g 1.47;95%Cl 1.22 to

1.78), inadequate antenatal care (OR, g 1.67;95%Cl 1.47 to
1.89). The non-use of corticosteroids was more frequently
associated with the absence of an NICU (ORadj 3.93; 95%Cl
2.34 10 6,66), inadequate equipment and medicines (ORadj
2.16; 95%Cl 1.17 t0 4.01). In caesarean deliveries, there was
aless frequent use of a partograph (OR, g 4,93; 95%Cl 3.77
t0 6.46), early skin-to-skin contact (OR ; 3.07; 95%Cl 3.37 to
4.90) and breast feeding in the first hour after birth (OR,, 2.55;
95%Cl 2.21 t0 2.96).

Conclusions The coverage of ENC technologies use is low
throughout Brazil and shows regional differences. We found

a positive effect of adequate structure at health facilities on
antenatal corticosteroids use and on partograph use during
labour. We found a negative effect of caesarean section on
early skin-to-skin contact and early breast feeding.

INTRODUCTION
The reduction of child mortality is a topic
of the Sustainable Development Goal 3, that

Strengths and limitations of this study

» Using primary data, we have conveyed a represen-
tative nationwide survey.

» Our data are representative for the entire country
and reflect regional characteristics and disparities.

» The ‘Birth in Brazil’ study was conducted in hospitals
with >500 deliveries per year, representing 80% of
childbirths in the country.

» The study data was based on information provided
by women shortly after delivery, by medical records
and by managers, rather than on performance ob-
servations of the essential care items.

» The cross-sectional nature of the survey data limits
our ability to assess causal relationships.

is, to ensure healthy lives and promote well-
being for all at all ages." Neonatal mortality
accounts for 45% of all underfive deaths
worldwide® and reaches 64% in Brazil.®

Increased coverage and quality improve-
ment of preconception, antenatal, intra-
partum and postnatal interventions can avert
71% of neonatal deaths by 2025. Interven-
tions around the labour period are the most
effective in reducing neonatal mortality.
The wider use of effective interventions will
prevent 1 million neonatal deaths by 2020.*

Almost two decades ago, with a view to
reducing neonatal mortality and morbidity,
WHO recommended specific care practices
outlined in the Essential Newborn Care
(ENC) programme. These are strategic
actions extended from preconception care
through to the postnatal period.” Infant
mortality tends to be lower in countries where
the coverage of these essential interventions
is high.”

In Brazil, antenatal care coverage is high
(98% of pregnant women had at least one
antenatal care visit and 66.9% of them had
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more than six antenatal care visits in 2015) and the
hospital delivery rate is almost 100%. Nevertheless,
neonatal mortality remains high (9.5 deaths per 1000
live births in 2015)® and deaths in first 24hours of life
account for nearly a quarter of all neonatal deaths.” The
main reasons are preventable causes, such as complica-
tions from preterm birth, sepsis and intrapartum-related
asphyxia.® This situation may be linked to economic,
social and biological disparities, but may be also linked to
the quality of antenatal care, labour and birth assistance.

However, only limited national data are available on
public policies, such as antenatal corticosteroid use in
managing preterm labour, and on the availability of the
kangaroo mother care (KMC) for preterm or low birth
weight newborns.” Thus, identifying shortcomings in
perinatal care in Brazil is an essential stage in conducting
interventions to allocate resources according to where
they are needed most and where their effect will be maxi-
mised. This is a problem that may also affect other coun-
tries with a similar level of socioeconomic development,
observable in different places and at different intensities.’

This study aims to evaluate the utilisation of certain
core technologies for the care of mothers and newborns,
as defined in the WHO's Essential Newborn Care
programme, and the association between the non-use of
these technologies and variables related to hospital struc-
ture and the mothers’ characteristics.

METHODS

Design and setting

This is a cross-sectional observational health facility
assessment.

This study is a secondary analysis of the ‘Birth in Brazil’
study,'” a national population-based survey conducted
between February 2011 and October 2012, including data
on the mothers’ pregnancy and delivery, their newborn
babies and the structure of the health facilities where the
deliveries occurred.

Participants and sample
The sample size has a power of 80% to detect adverse
outcomes in the order of 3%, and differences of at least
1.5% among large geographic regions or types of hospital
governance (public/private/mixed). Mixed healthcare
facility describes care in private hospitals that was paid for
by the government’s unified healthcare system.'’ For this
study, mixed and public hospitals were analysed together.
For the ‘Birth in Brazil’ study, we included 90 women
who recently delivered (within the last 24hours) from
every health facility. The sample was selected using three-
stage cluster sampling. The first encompassed hospitals
with 500 or more deliveries per year, stratified according
to Brazil’s five geographical macro-regions (North,
Northeast, Southeast, South and Mid-West), location
(state capital or not) and type of funding (public and
private), according to random sampling. In the second
stage of sampling, an inverse sampling method was used

to select as many days as were necessary to interview 90
postnatal women in the hospital.'’ This method, origi-
nally proposed by Haldane'® to estimate frequencies and
proportions, can be defined as a technique to sample as
many units (in this case, days) as are needed to observe a
prespecified number of successes or, in this case, 90 inter-
views performed with postnatal women in the hospital. To
account for the difference in the number of live births on
weekends and on work days, a minimum of seven consec-
utive days was mandatory and the size of the field team
was determined to ensure compliance with this rule."

The number of postnatal women (third stage of the
sample) to be selected per day and for every hospital
depended on the number of live births, the number
of interview shifts and the number of available inter-
viewers per day in the hospital. To ensure a random
selection of postnatal women, the survey central
office prepared tables containing an ordered list of
women to be interviewed according to the number of
live births. The ordering of this list was defined by
the order of the women’s admittance to the hospital.
Some additional women were selected to replace
those who did not respond."'

Data collection

Data was obtained from two sources: 1) interviews were
conducted with health facility managers and with post-
natal women during hospitalisation within the first
24 hours after birth; ii) the medical records of mothers
and newborns were consulted after hospital discharge or
death. In the case of prolonged postpartum hospital stays,
records were analysed up to the 42nd day of hospitalisa-
tion for mothers and up to the 28th day for newborns.
In the case of postnatal transfers of mothers and/or
newborns, data were obtained from the hospital records
of the transfer destination, even when the hospital was
not part of the original sample of the study. In the case of
refusal or early discharge, the participant was replaced by
a new subject selected from the same hospital. A digital
photograph of the antenatal notes was taken when avail-
able and the relevant data from the notes were converted
into electronic form. All field work was conducted by
healthcare professionals or healthcare students under the
supervision of the research team. Further information
about the sample design and data collection are detailed
elsewhere.'’ "

Variable definitions

Following WHO guidelines,” six essential neonatal care
variables were investigated: adequate referral of pregnant
woman during the antenatal period to a specific health
facility for delivery; administration of antenatal cortico-
steroids when indicated'* to women at risk of preterm
birth between 24 and 34 weeks’ gestation (gestational age
was calculated using an algorithm that primarily relied on
early ultrasound estimates)'”; continuous social support
(a companion at all times during the mother’s hospital
stay); use of a partograph during labour; early skin-to-skin
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contact between mother and newborn, while still in the
delivery room and breast feeding in the first hour after
birth. These data were abstracted from medical records
of mothers and newborns and from interviews with post-
natal woman.

At the hospitals, the following structure-related variables
were investigated, by interviewing the facilities managers:
existence of a neonatal intensive care unit (NICU) and use
of the KMC, a paediatrician on call 24hours a day, avail-
ability of equipment for the emergency care of mothers
(laryngoscope and endotracheal tube, self-inflating bag
valve mask and mechanical ventilator) and newborns
(laryngoscope and endotracheal tube, self-inflating
bag valve mask, suction device, adapter for meconium
aspirator, mechanical ventilator and warming device),
availability of medicines for mothers and newborns (anti-
hypertensives, anxiolytics/hypnotics, corticosteroids,
oxytocics, inhibitors of uterine contractility, coagulants/
haemostatics, magnesium sulfate, surfactant, eye drops
for prophylaxis of gonococcal ophthalmia and anti-D
immunoglobulin for Rh-negative women) as required by
Brazilian law.'® For the set of equipment and medicines,
a degree of adequacy was calculated by taking affirmative
responses as a percentage of the total items investigated.
Health facilities were classified as adequate if 80% or
more of the items were available and inadequate if <80%
were available. Equal weights were attributed to all items
studied.

Analytical approach

The study variables were compared according to the type
of funding (public or private), macro-region (North,
Northeast, Southeast, South and Mid-West), location
(state capital or not), as well as by the mothers’ character-
istics, such as age (12-19, 20-34 and 35 or more years),
schooling (7 or less, 8-10, 11-14 and 15 or more years in
school), social class (A or B, C, D or E), sufficient number
of antenatal care visits (4 or more visits=adequate; fewer
than 4=inadequate) and delivery route (vaginal or
caesarean section). Women who gave birth in public or
mixed healthcare facilities and who were not covered by
private health insurance plans were classified as receiving
public healthcare at childbirth. Women covered by a
private health insurance plan and women who gave birth
in private hospitals, regardless of coverage by a health
insurance plan, were classified as receiving private health-
care at childbirth.

In Brazil, the organisation responsible for the demo-
graphic census Instituto Brasileiro de Geografia e
Estatistica (IBGE) uses a particular indicator, which is a
proxy wealth index. This index considers the schooling
of the interviewee and the access to some specific public
services and goods that the interviewee possesses at
the time of the interview. The individual is classified
according to socioeconomic criteria into the following
classes: A—>45 points; Bl—from 38 to 44 points; B2—
from 29 to 37 points; C1—from 23 to 28 points; C2—from
17 to 27 points; D-E—from 0 to 16 points. For this work,

classes A, Bl and B2 were grouped as class A and B, and
classes C1 and C2 were grouped as class C. Classes D and
E remained as in the original."”

The deliveries included in this study had ‘early skin-to-
skin contact’; few missing cases were reported for ‘refer-
ence to health facility’, ‘continuous social support’ and
‘breast feeding in first hour of birth’. The total ‘ante-
natal corticosteroids used appropriately’ were at risk of
preterm birth between 24 and 34 weeks' gestation. Prela-
bour caesareans were excluded for ‘partograph used’.

For each ENC-related variable, the percentage use was
calculated (mean, 95% CI) according to variables relating
to the health facility structure and the mothers’ socio-
demographic characteristics. Simple regression models
were used to estimate the associations between the depen-
dent variable (non-use to each item of essential newborn
care) and the independent variables listed above. Crude
ORs with respective 95% CI were then estimated. In
sequence, by the backward method, multiple regression
models were developed with each dependent variable
and the independent variables that proved significant
in the first analysis. Independent variables that proved
significant (to a 5% level of significance) in explaining
the use or the non-use of each of the essential care items
were retained in the model. The ORs were adjusted,
and the 95% CI were estimated. All inferential analyses
were weighted and took the sampling design plan into
account, which considers the stratification, the conglom-
erate and the probability of the individuals. The results
were obtained using IBM SPSS (Statistical Package for the
Social Sciences, for Windows, V.22).

All hospital directors and postnatal women gave written
informed consent.

Patient involvement

No patients were involved in defining the research ques-
tion or the outcome measures, nor were they involved in
the design and implementation of the study. There are
no plans to involve patients in the dissemination of the
results.

RESULTS

The coverage of the ENC items investigated according to
location, type of funding, health facility structural vari-
ables and the mothers’ characteristics is shown in table 1.
In Brazil, pregnant women were referred to a specific
health facility during the antenatal period in 58.7%
(95% CI 56.7% to 60.7%) of cases. According to the type
of funding, this was higher in privately funded and for
women with adequate antenatal care. Antenatal cortico-
steroids were used in 41.0% (95% CI 34.2% to 48.0%)
of indicated pregnant women; it was less frequently used
in publicly funded facilities, in the North and Mid-West
regions, in facilities without paediatrician available
24hours a day, with material resources <80% and without
a NICU. Partograph labour monitoring occurred in
48.5% (95% CI 43.8% to 53.1%) of the deliveries around

Menezes MAS, et al. BMJ Open 2018;8:¢021431. doi:10.1136/bmjopen-2017-021431



20| Penuiuod

Open access

9vy 0108 €Ly 968Y ¢9Loroct 6¢€l 6¢/L  ¥ccorg9l ¢c6l v.€¢  G'€c0109L g6l c8¢ G'8G O VLY 0S €0€ 1’9901 /209 €9 88.L ueajeseen

Kianijep Jo adAL

9'l9orges  L'LG  LGce 0'le01G'ce  L'le 6LLL  8'GLO}L0k o1 8€G L'67 016'9¢ 8¢ Ll9¢l  €Gr01g9c 1'GE G9L L8y Olyeyr GGy 9.8l arenbapeu|

¢'ego10Gr L'ey 62Sc 6'8c016'lc ¢'Gc 414 S AVAN O : XA N4 098l 265 018'8Y ¥S 760k  ¥'9G0109¢ 9SGy 80L  ¥69016'¢c9 ¢99 08¢ a+v

8'0L01G%9 /L/9 €9cE 8'0€01/.'€c |'/c 0cSt €erLorgg L0l 865 87y 019'¢ce  §'8¢ ¢/SL  ¥'8yOrGce €ve 0L 8vSG01/l'8y 8LS 868¢C 3+a

g'lvorlee  vle vl 7'eeotl'le  89¢ §9G g9rorcye €0y 878 Loy orle  1'8¢ /91 2'G901007  L'ES 144 9V, 0499 80. O06vl alow Jo G|

G'¢90109¢ €69 PYIve 6'6c01¥'€c  G9¢ vi9L  L'0coigel L9l 9l0L 02901 0Ly cs /v0c  9€roll'Gc L'€E 16 L'6G01p'eS €99 leve 018

Buijooyos 4o s1eak sJeyloN

0G0} L'LS ¥S 6.8 1'62016'¢c  ¥'9¢ vevy L' 0189l L6l glee  €e90 vy 98y Ly 005016'GE 8¢k l0€  07¢9016°.S 09 G900} ¥€-0¢

Menezes MAS, et al. BMJ Open 2018;8:¢021431. doi:10.1136/bmjopen-2017-021431

(sseak) abe sJayloN

7990109 ¥'€9 89¢kL 96c0i6'€C L'9¢ leys  c0corlel L9l Leee v o1Gvy g6 G/€9 89y 0ig’le 8'8E G8¢  L'8G0 GYS 99§ LOGLL dlland

P'€90 ¥'SG G659 6.SY 6/£019'/¢c  9¢E G06c  L'ye0r0ce L'lc 992 1’99 0196y 1’89 oloe  €/.901€ve 96y 89¢ 6¢9010/S 09 cves [exded

uoleo0T

P'LL01099 L'v9  6LLE 6'9€ 01 L'y §0€ ol6 G'0€0189L 6'¢cc 789 8v90i6 vy  L'GS 088 6'GG018'6E  8'LY SS 0°LL 01 €95 ¥9 906} yinog

y'19018¢es L'LS €see 0ceorgce 69¢ /G981  €0corgoL Lyl IOk Levorlve  L'ee 65€L  8/G0iv'8C Vev 09L 085O VLS L'VS 0L.8 1SESYLON

uolbaJ-0i0B\

1D %56 % u 10 %S6 % N 1D %56 % u 10 %S6 % u 1D %56 % N 10 %S6 % N s9|qenep
(616'22=U) (v68'€2=U) (628'€2=U) (8gter=u) (9211=u) (rgg'e2z=u)
yuiq jo J0BJUO0D UIYS-0}-unys Alueg (628'c2=u) pasn ydeibopued Ajerendoadde pasn Aj1oe) Y)jeay o1 asuaiajey
anoy 1s41} ui Buipaay }seaug poddns jeloos snonunuo) SP10J3]1SOOIHO0D [ejeudjuy




= L . s
F] o © <
o _ © 10 ©
< S| e°g |e
4 R @ ®
= 0 o o ™)
- ) < o e}
=)
£ o @ @
k] (SR} ©
] &2 frogiTe) 0
Sely
"‘ : o X )
2L g S @ =}
o2 W 0 = 8
13
ns|E|c -
v o
- [SYINe)) e
© _ ® N ™
8 o o o o
£ P 2
9 N @ o =
o 0 -~ = e}
£ o ~ o N
=
]
o o @ @
- oS © ~
clF|® SISV N
£13
G|
> Q - o ®
S|l 38 R
w(E|z rel -
. = v
< ©
g - ;(\I —
o o o 2 2
2 X a9 ©
i 10 oo~ =)
© o (o —
o
o
@ < 2
)
355 R SR
SR
c XX
=R AR ©
q | (-]
gu Il © Ko Q
OL|(E|¢c <
@© ™~
N <
_ 9 o <
o e e
X A 0
0 N ©
- ) ~N S I\
1)
7]
3 @ @
N~
AR - b 3
]
5| <
oo
1% N
5|1 =8 g
-
alE|c © -
S« N
» © o N
ks _ IS )
S S| =22 |2
@ X hrll =
» > 0 [=RNTo) o
8% ) - ® «
£3
S
og R
°e ® =9 N
R
AR
c -
ST |«
2 0 © <
co|lld i)
<5 | &2 ~
Qe @
2 o = N
= _ ©  © ©
o
@ o 2 fe 2
s X ~ @ S
0 o © )
5 ) ¥ © )
Q
<
[} N o °’.
- © 0
8;:o\° oo ©
K
[Tl ] o @ ~
B |8 [85 850
> |1 o I ®
c @ @
c |zl R - =
£ g | I
i}
o €] c
(@) 3 °
I} c
2 8
-~ g b 8
- | ® -—
o ol 8 o I
o °© ® O @ T O
© §|l8 = > § <
= >| = o

© ~ @ S
[t} o =t © o
[t} © © n ©
o o O o o
= = 2 = L
~ N @ =
o) 0N o -
< 0 = <5 0
N o e S
o @ = ol o
0 0 1o 0 0
— ~ I~ ~ I~
~ o I~ < N
~ D ® 5 O
© < N o O
N & | N
o2} N © I~
Y [ ) ISR
o o o o o
2 =2 2 = =2
= b =) o @
¢} o © -~
« - o
«@ @
o] o
Y IS SRR}
o © 0 - o
© o) o O
0 S o D O
<~ SO ®»
- ™~ S
© — ® - -
N N ™
o 0 o o
= o = = 2
< S I= © K
© -} 5~
- o - -
@ = SN ©
N oo ® o
& - - &
— 0 = — 10
© [N 0 o
@ -~ © o ~
1%} - ® »
™~ o FO ©
[} o = ~ o
[t} <  © <+ ~
o o o o o
2 =2 2 = 2
© © = 1o 0
N O ol © o
<~ N © ®
N ) 9 ©
I3} | © - =
0 | © <+ ©
I < o 0 o
~ 0 O o O
o qN | © ~ N
e} - ™
~ © 'Y S v
o o = S -
e} ISURATe) 5 ©
o o o o o
= = 2 = 2
N N s e
© o @ 0 <
15} - ™ SRR
™ © = ® —
< <  © ® o
< < ® <
© [T ) ® D
o} [S)
» < SRSV
- © e @ N
— o ol o o
© ©  © © ©
o o o o o
2 =2 2 = =2
N © e o
© o~ Ty Yo}
0 0 10 (1o RiTe}
© ™~ e @ 0
%} S o 0 @
[t} 0 o 0 0
=
© S 0 I~ (2]
© 3 < ® 8 8
N O N~ A
o 5 © ® ¢ O %
— 1) Il
o
o —
>
= 9]
(7] <
C =
9] ]
= IS
= o
3 5
$ € o 8 o o B
18 z> 52 >
z X

the country, with a distribution similar to antenatal corti-
costeroid use. Continuous social support during the
hospital stay was provided to 19.9% (95% CI 17.0% to
23.1%) of the entire sample; it was higher in cases where
the mother had 15 or more years of schooling, in facili-
ties with a NICU, with material resources >80%, and with
paediatrician available 24hours a day. Early skin-to-skin
contact occurred in 26.3% (95% CI 23.9.0% to 29.0%)
of cases and only in 13.9% (95% CI 12.0% to 16.2%) of
women undergoing caesarean section. The rate of breast
feeding in the first hour after birth was 59.1% (95% CI
56.3 to 61.9); this was lower in privately funded facilities,
for older women, for women with higher schooling and
income and for women delivering by caesarean section.

The simple regression analysis (tables 2 and 3) identi-
fied health facilities with inadequate material resources
(OR 3.46; 95% CI 1.76 to 6.82) and an absence of NICU
beds (OR 5.0; 95% CI 2.97 to 8.43) as risk factors to the
non-use of antenatal corticosteroids. Pregnant women in
lower social classes were more likely to not receive contin-
uous social support (social classes D+E: OR 4.0; 95% CI
2.96 to 5.41).

The adjusted logistic regression analysis (table 4)
showed that privately funded women were more likely to
not use a partograph (OR_; 3.36; 95% CI 1.75 to 6.49)
and to not breast feed in the first hour after birth (OR
1.87;95% CI 1.28 to 2.74). The use of a partograph varies
according to the region of residence; it is lower in the
North (OR ;. 6.94; 95% CI 2.89 to 16.82), Northeast
(OR,, 3.58; 95% CI 2.15 to 5.95) and Mid-West (OR .
2.82; 95% CI 1.52 to 5.22).

Lower social class was related to lower continuous social
support (social class C: OR , 1.40; 95% CI 1.19 to 1.65;
social class D and E: OR 1 77 95% CI 1.28 to 2.44).

Caesarean section was "associated with an absence of
early skin-to-skin contact (OR i 3.07;95% CI 3.37 to 4.90)
and breast feeding in first hour after birth (OR , 2.55;
95% CI 2.21 to 2.96), regardless of the maternal charac-
teristics and the hospital structure.

DISCUSSION

In Brazil, neonatal morbidity and mortality remains high
despite the availability of universal antenatal care and
hospital delivery, highlighting the low quality in delivery
and birth assistance. A widespread use of ENC items can
effectively contribute to improving this situation.

However, our study has confirmed that the coverage of
the ENCitems in Brazil is low and that it varies, depending
on the characteristics of both the mother and the health
facility, where the delivery occurs.

The requirement for pregnant women to be enrolled
with a referral health facility during the antenatal period
has been regulated in Brazil since 2007."® However, the
percentage of pregnant women informed of the referral
maternity, where they will be admitted to give birth, is still
small. Pregnant women in labour may have to visit more
than one hospital in order to be admitted for delivery

Menezes MAS, et al. BMJ Open 2018;8:€021431.
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Neonatal intensive care unit beds

and this may contribute to the fact that only 10% of
high-risk births occur in public maternities considered
adequate for neonatal care in Brazil. This situation was
highlighted by a prior study using data from the ‘Birth in
Brazil’ survey.'’ Such situations certainly put the health of
women at risk, in addition to increasing the likelihood of
neonatal death,” and point to a failure in the integration
between antenatal services and childbirth care.

Antenatal corticosteroids were used in only 41% of indi-
cated cases and is another marked deficiency in the quality
of antenatal care offered in Brazil. Every year, thousands
of preterm babies are exposed to neonatal respiratory
distress syndrome and to the risk of death from causes
considered preventable if women received adequate
care during pregnancy.'**’ Corticosteroid use can avert
20%-40% of neonatal deaths related to complications
from preterm birth.*' The fact that hospitals with private
funding were more likely to use antenatal corticosteroids
could be explained by mothers having greater access to
antenatal care and by a more formal link between ante-
natal and childbirth care compared with publicly funded
hospitals. The rate of corticosteroid antenatal use in our
study was lower than those previously reported in other
countries, for example, Japan (58%), Peru (75%)* and
the USA (87%).% Intensive efforts are needed to scale
up the use of antenatal corticosteroids in facilities across
Brazil.

It is estimated that the use of a partograph can reduce
early neonatal deaths from asphyxia by 40%.*' We found
the use of partographs is still very far from the recom-
mended level of 90%.*" Worryingly, women who under-
went caesarean delivery were less likely to have been
monitored during labour and were consequently more
likely to suffer undesirable maternal and/or neonatal
outcomes. We found that births in privately funded facil-
ities were a risk factor for not using a partograph, prob-
ably due to the fact that prelabour caesarean section is
frequent (78.3%) in those facilities.?

In Brazil, all women are entitled to a companion during
their hospital stay for delivery.”” However, this item had
the lowest coverage (<20%). A previous study,”® based
on the ‘Birth in Brazil’ project and focussing on the
implementation of the requirement of continuous social
support during hospital stays for childbirth, found that
the main reason for not having a companion present
during delivery was due to prohibition by the hospital
and that only 1.4% of women did not wish to be accom-
panied. Our results demonstrate the positive effect of
adequate structures at facilities on ECN practices. These
facilities have probably more physical capacity and mate-
rial resources to support a companion.

The coverage of early skin-to-skin contact in Brazil
is lower than in Argentina (83%), similar to Nagpur
(32%) and Kenya (25.1%), and is higher than Pakistan
(2%).2" In the USA, early skin-to-skin rates were 83% in
vaginal deliveries and 69.9% in uncomplicated caesarean
births.*® Our results show that in health facilities in capital
cities, newborns by vaginal delivery were more likely to
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experience skin-to-skin contact and protection from
hypothermia, which reduces the risk of infection, coag-
ulation disorders, neonatal respiratory distress syndrome
and cerebroventricular haemorrhage, directly influ-
encing neonatal mortality and morbidity.* It is estimated
that proper prevention and management of hypothermia
could avert 40% of neonatal mortality.”’

Early breast feeding within the first hour of birth
is an important factor associated with lower neonatal
mortality,”! averting around 10% of neonatal deaths.”
This study found the coverage to be around 59% in Brazil,
which is slightly higher than the mean of 50% found by
Requejo et al’ for the 75 countries responsible for 95%
of all neonatal deaths. The coverage in Brazil is classified
as good according to WHO,” lower than the coverage
in Zambia (92%)*" and higher than in India (36.4%),
Bangladesh (24%) or Pakistan (8.5%).%°

A study in India,” examining over 12000 births after
training in the ENC programme, reported that the
coverage of breast feeding in the first hour after birth
increased from 73.1% to 88.4% and early skin-to-skin
contact increased from 50.2% to 81.7%, while neonatal
mortality decreased.

Our results demonstrate the negative effect of
caesarean sections on early breast feeding. Data from a
meta-analysis,”” covering more than half a million women
in 31 countries, suggested an inverse association between
caesarean delivery and early breast feeding, corrobo-
rating the association found in this study. This fact may
be related to anaesthesia and postpartum surgical proce-
dures.™ As the frequency of caesarean delivery in Brazil
has reached high levels of around 56%,° the situation
calls for interventions to evaluate more judiciously the
options available for this kind of delivery. In Brazil, it was
verified that caesarean section was associated with the
birth of preterm and early term babies and these babies
are more likely to be admitted to NICU, hindering early
lactation.”” * To reduce neonatal mortality in Brazil,
all mothers, regardless of mode of delivery, should be
encouraged to breastfeed early. Caesarean delivery can
delay the onset of lactation, disrupt mother-infant inter-
action or inhibit infant suckling.” Lassi et al describe a
44% reduction in neonatal mortality when breast feeding
began in the first 24 hours after birth.* In another study
of >10000 newborns in Brazil,”® the delivery location was
described as a pivotal factor for breast feeding, which was
not found in this study.

LIMITATIONS

The ‘Birth in Brazil” study was conducted in hospitals with
>500 deliveries per year and 80% of childbirths in the
country are in these hospitals. Smaller hospitals are likely
to have worse structures, which would result in an under-
estimation of the inadequacies of healthcare. The study
data were based on information provided by women early
after delivery, by managers and from medical records,
rather than from observation of the performance of

the essential care items. This study was not originally
designed to examine the ENC and thus did not include
all the items of the programme. Nonetheless, the items
investigated here are described worldwide as evidence-
based cost-effective interventions in reducing neonatal
mortality and morbidity.*' **

CONCLUSION AND RECOMMENDATIONS

We found a positive effect of adequate structure at health
facilities on the use of antenatal corticosteroids and
partographs during labour. We found a negative effect of
caesarean section on early skin-to-skin contact and early
breast feeding.

In Brazil, the South and Southeast regions have the
lowest rate of neonatal mortality7 and these regions
have more reference hospitals for the care of high-risk
pregnancies and neonates.'” The North and Northeast
regions have the highest rate of neonatal mortality,” have
fewer reference hospitals,'”” have less access to antenatal
care services and, in these regions, the majority of hospi-
tals are located in state capitals.”’ The regional differ-
ences, as observed in other countries,41 reveal inequalities
in the distribution of health funding and exemplify the
phenomenon described as the Inverse Care Law,42 where
individuals with fewer financial resources and with greater
need receive worse and lower quality healthcare.

The essential interventions investigated here are simple
and inexpensive and should be integrated into existing
health policies. The low and uneven coverage of such
simple health technologies indicates the necessity for
more widespread interventions to improve perinatal
outcomes. Related coverage data should also be collected
frequently in routine national surveys to guide the alloca-
tion of funding in priority areas, such as health facilities
without NICU and with inadequate material resources.
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