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Summary
Background Essential newborn care (ENC) covers optimal breastfeeding, thermal care, and hygienic cord care. These
practices are fundamental to save newborn lives. Despite neonatal mortality remaining high in some parts of Peru, no
comprehensive data on ENC is available. We sought to estimate the prevalence of ENC and assess differences
between facility and home births in the remote Peruvian Amazon.

Methods We used baseline data from a household census of rural communities of three districts in Loreto region,
collected as part of the evaluation of a maternal-neonatal health (MNH) programme. Women between 15 and 49 years
with a live birth in the last 12 months were invited to complete a questionnaire about MNH-related care and ENC.
Prevalence of ENC was calculated for all births and disaggregated by place of birth. Adjusted prevalence differences
(PD) were post-estimated from logistic regression models on the effect of place of birth on ENC.

Findings All 79 rural communities with a population of 14,474 were censused. Among 324 (>99%) women inter-
viewed, 70% gave birth at home, most (93%) without skilled birth assistance. Among all births, prevalence was lowest
for immediate skin-to-skin contact (24%), colostrum feeding (47%), and early breastfeeding (64%). ENC was
consistently lower in home compared to facility births. After adjusting for confounders, largest PD were found for
immediate skin-to-skin contact (50% [95% CI: 38–62]), colostrum feeding (26% [16–36]), and clean cord care (23%
[14–32]). ENC prevalence in facilities ranged between 58 and 93%; delayed bathing was lower compared to home
births (−19% [−31 to −7]).

Interpretation Low prevalence of ENC practices among home births in a setting with high neonatal mortality and
difficult access to quality care in facilities suggests potential for a community-based intervention to promote ENC
practices at home, along with promotion of healthcare seeking and simultaneous strengthening of routine facility care.
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Introduction
Worldwide, 5.2 million children under the age of five
die per year and of those, almost half are neonates.1
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Most neonatal deaths are preventable; leading causes
worldwide include prematurity, intrapartum-related
events, and infections.2 Alongside the Millennium
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Research in context

Evidence before this study
Despite improvements on a national level in the last decades,
neonatal mortality remains unacceptably high in some parts
of Peru. Essential newborn care (ENC) is cost-effective, easy to
implement, and fundamental to save newborn lives. After a
comprehensive review of the literature (see Supplementary
Material 1 for details), we did not identify any study that
assessed a complete set of ENC indicators in Peru. The annual
Peruvian Demographic and Health Survey (DHS) does not
include a dedicated newborn care module and only provides
estimates on early breastfeeding, skin-to-skin contact, and
exclusive breastfeeding.

Added value of this study
To the best of our knowledge, this is the first study in Peru
that provides prevalence estimates for a wide range of ENC
indicators. We identified ENC with the lowest prevalence,
disaggregated estimates by place of birth, and provided most
accurate prevalence differences for ENC between home and

facility births, using an effect model. Our findings help to
determine the unmet need and develop context-specific
strategies to improve newborn care in an underserved and
hard-to-reach indigenous population with one of the highest
neonatal mortality rates in the country.

Implications of all the available evidence
We found a large unmet need to improve key ENC practices,
most prominently skin-to-skin contact, colostrum feeding,
and early breastfeeding. Prevalence of ENC was consistently
lower in home births compared to facility births and
differences were unrelated to women’s characteristics. ENC
was also far from universal in facility births, calling for a
context-specific intervention to improve birth outcomes in
home and facility births alike. Our findings should encourage
other subnational investigations in Latin America in similar
indigenous settings with high neonatal mortality and difficult
access to high-quality facility care to ensure that ENC is
received by every newborn.
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Development Goals (MDG) defined two decades ago, a
large evidence base for effective interventions across the
continuum of care to reduce neonatal mortality (NM)
was established.3 Increasing access to antenatal care
(ANC), skilled birth attendance (SBA), and early post-
natal care in facilities was considered fundamental.4,5

Community-based delivery of care through Commu-
nity Health Workers (CHW) or women’s groups pre-
sented complementary approaches, assessed as being
particularly effective in settings with high NM, low fa-
cility births, and weak health systems.6,7 While coverage
of facility-based care indicators improved towards the
end of the MDG era in some countries, NM reductions
lagged behind.5 It was recognised that sustainable re-
ductions in NM can only be achieved with simultaneous
improvements in quality of care.8–10

Essential newborn care (ENC) is a set of preventative
hygienic cord care, thermal care, and optimal breast-
feeding practices that are implemented immediately and
early after birth. These practices have been directly
linked to reductions in NM and other benefits for the
newborn and mother (see Panel 1). ENC practices are
highly cost-effective, easy to implement and form an
essential element of the Every Newborn Action Plan to
achieve the Sustainable Development Goals.3,8 The
World Health Organization (WHO) recommends ENC
to be received by every newborn in any setting, at home
or in facilities.11–13

Despite this, important coverage gaps persist, espe-
cially in low-middle income (LMIC) countries. Pagel
et al.25 conducted a secondary analysis of data from
control arms of four large, cluster-randomized
controlled trials in rural Bangladesh, Eastern India,
and Nepal with study areas characterized by poor
maternal education and high (>75%) proportion of
home births. While coverage gaps in ENC were largest
among unskilled home births, they also found that
provision of ENC was not universal in facility births.
This suggests that expanding access to institutional
births does not necessarily guarantee full access to
WHO recommended ENC, and thus important oppor-
tunities to reduce mortality and morbidity might be
missed.9,26 Likewise, promotion of ENC for births at
home might offer a large scope for improvement and
survival gains, especially in settings with high NM and
weak health systems.3 To scope the need and develop
context-specific strategies however, it is fundamental to
understand the prevalence of ENC disaggregated by
place of birth, data which is often unavailable.27

In Peru, remarkable progress has been made in
neonatal health during the last decades. From 2000 to
2020, NM was reduced by more than half from 16 to 7
per 1000 live births.28 Success factors included expan-
sion of health insurance and policies to improve service
delivery in a context of political stability and economic
growth.29,30 However, despite improvements on a na-
tional level, not all regions have benefited equally by this
progress. Large inequalities still persist between rural
and urban areas, especially in the Amazon region that
has a population with a large ethnic diversity scattered
in vast rural areas.30,31 Availability of regional data is
poor; based on the 2010–2012 DHS datasets, the jungle
region of Loreto had a NM of 19 per 1000 live births,30

with 55% under-registration of neonatal deaths.32

While Peru has a continuous DHS survey producing
yearly population-based health data, it does not cover the
www.thelancet.com Vol 18 February, 2023
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Concept Indicator Study Impact on mortality and morbidity Mechanisms and other benefits

Thermal care Immediate drying Lee 2011.14 Delphi panel on newborn
assessment and stimulation (warming,
drying, rubbing the back or flicking soles)

Reduction intrapartum NM: 10%
Reduction NM preterm births: 10%

Thermal regulation and prevention of
hypothermia caused by heath loss through
evaporation of amniotic fluid,15 stimulation
and simple resuscitation of babies who do
not breathe16

Immediate skin-to-skin contact (SSC) Moore 2017.17 Systematic review on RCTs
comparing immediate (<10 min) or early
SSC (10 min–24 h) vs usual hospital care, all
settings.

Breastfeeding at 1–4 months: RR 1.24
(GRADE: moderate)
Exclusive breastfeeding at 1 month: RR 1.30
(GRADE: moderate)

Thermal regulation through conduction of
mother’s body heat,15,18 regulation of
cardiorespiratory parameters and stress levels
(heart rate, cortisol, oxytocin),18,19

improvement of mother-infant interaction/
bonding18,19

Bathing delayed for at least 1 day - No evidence found Maintaining vernix coating to avoid
infection, prevention of hypothermia due to
evaporation of water15

Hygienic cord care Clean cord tying Blencowe 2011.20 Delphi panel on clean
birth practices (Handwashing, clean delivery
surfaces, clean cord cutting/tying, hygienic
cord care) and clean postnatal care practices
(clean cord care)

Reduction NM sepsis: 5–60%
Reduction NM tetanus: 5–80%

Prevention of infections at the cord stump
site due to increased hygiene21Clean cord cutting

Clean cord care Reduction NM sepsis: 10–60%
Reduction NM tetanus: 5–70%

Optimal breast-feeding Colostrum feeding - No evidence found Rich source of nutrients, anti-microbial and
immune-stimulating agents, and muscular-
skeletal repair and growth factors22

Breastfeeding started ≤1 h after birth (EBF) Smith 2017.23 Systematic review on
breastfeeding initiation time and mortality
and morbidity, all settings.

Late (2–23 h) vs early (≤1 h) breastfeeding:
Increase all-cause NM: RR 1.33 (GRADE:
moderate)

Exposure to colostrum and reduction of
hypothermia through body contact with
mother.23

Exclusive breastfeeding first 3 days Sankar 2015.24 Systematic review on
optimal breastfeeding practices, LMIC

Predominant, partial, no vs exclusive BF:
Increase IM (0–5 months): RR 1.48, 2.84,
14.4 (GRADE: very low - low)

Reduction of risk of infection including for
diarrhoea, pneumonia, neonatal sepsis,
measles or malaria24

Overview based on a narrative review of key systematic and narrative reviews on impact and mechanisms of ENC practices. Abbreviations: BF, breastfeeding; EBF, early breastfeeding; GRADE, Grading of Recommendations, Assessment, Development
and Evaluations quality of evidence grading tool; IF, all-cause infant mortality 0–5 months; NM, all-cause neonatal mortality; RCT, Randomized controlled trial; RR, risk ratio; SSC, skin-to-skin contact.

Panel 1: ENC practices: Overview of evidence on impact and mechanisms
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full set of ENC indicators.33,34 Available indicators,
including early breastfeeding and skin-to-skin contact, do
not correlate with other immediate ENC practices and
therefore cannot be used as proxy.35,36 A comprehensive
literature review (see Supplementary Material 1) did not
identify any other Peruvian study assessing a complete
set of ENC indicators; most studies only reported esti-
mates on early initiation of breastfeeding or skin-to-skin
contact, most frequently from hospital settings.37–46

Responding to the important knowledge gap around
ENC in Peru, we use baseline programme evaluation
data from a household census in rural areas of three
underserved districts in Loreto to estimate the preva-
lence of ENC. We further set out to assess differences
in ENC by place of birth to determine the unmet needs
for improvement and to aid development of context-
specific intervention strategies for facility and home
births.
Methods
Study design & participants
This study is a secondary analysis of household census
data conducted during the evaluation of a maternal and
neonatal health programme called Mamás del Río
(MDR).47,48 The area of programme implementation
included all 79 rural river-bound communities in the
districts Nauta, Parinari, and Saquena. Only rural com-
munities were included as needs were anticipated to be
more pronounced as opposed to urban towns. To gain
an understanding of the prevalence of ENC, data from
the baseline census conducted before programme
implementation was used. As part of the census, ques-
tionnaires were administered to women between 15 and
49 years who had a singleton live birth in the last 12
months prior to census date. For the current analysis,
women with caesarean births and women who gave
birth during transit to a facility were excluded since
likely receiving different care and therefore less com-
parable to the rest of the women. Ethical approval was
received by the London School of Hygiene & Tropical
Medicine (ID: 100419) and the Universidad Peruana
Cayetano Heredia (ID: 16071).
Setting and programmatic background
A detailed description of the study setting has been re-
ported previously.49 Briefly, the region of Loreto is
located in the north of Peru within the Amazon basin,
with about a third of its population living in remote
rural areas. Loreto is one of the regions with the poorest
maternal-neonatal health (MNH) indicators in Peru30,32;
in some rural communities 80% of women give birth at
home,50 basic infrastructure and hygienic conditions are
poor,51 and infections are a leading cause of neonatal
death.52
The MDR programme aims to improve ENC and
healthcare seeking in rural areas of three districts
(Nauta, Parinari, and Saquena) of Loreto. These are
inhabited predominantly by native communities of
Kokama-Kokamilla ethnicity, which are dispersed along
the Amazon River tributaries within dense tropical
rainforest. The people’s main occupation is subsistence
farming and fishing; most live in extreme poverty with a
monthly income of less than 50 USD.53 Running water,
electricity, and sanitation are mostly lacking. The study
area comprises of 18 health posts and three health
centres where medical care is free through a basic in-
surance scheme (Seguro Integral de Salud). All facilities
provide basic routine antenatal and postnatal care as
well as attendance of imminent births. Emergency ob-
stetric care is only available at health centres and the
regional hospital, located in the capital of Iquitos outside
the study area. Health facilities, and in particular health
posts, are often poorly staffed and lack basic infra-
structure and supplies.49 Perceptions of mistreatment
and inadequate facility care among women are com-
mon.51 Transport to facilities via motorized canoe is
expensive and time-consuming due to long distances
and slow travel speed. Travel by night or during high
river levels is dangerous and often avoided.
Data collection
All communities within the programme implementa-
tion area were eligible for the census. Prior permis-
sion for the census was obtained from community
authorities who then announced activities to foster
participation among inhabitants. Three interview
teams were deployed, with three female interviewers
and one supervisor each. All had health-related de-
grees, underwent a 4-day classroom and field training.
Interview teams used draft maps of communities
based on publicly available data,54 which were updated
as required after systematic numbering of each
inhabited house in clockwise direction from the
landing point.

House-to-house enumeration consisted of identi-
fication of the head of household or next person in
charge over 18 years, who was asked to list all
persons usually residing in the household, their
family relationships, and their ages. Households
were revisited twice to maximise encounters. Eligi-
bility for participation in questionnaires was ascer-
tained directly from women, and if eligible, the
purpose of the questionnaire was explained and
written informed consent testified by an independent
witness was obtained. Electronic questionnaires were
administered using mobile devices and covered
women’s characteristics, their healthcare seeking and
ENC during pregnancy, birth, and after birth as well
as household characteristics.
www.thelancet.com Vol 18 February, 2023
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ENC indicators
Nine ENC indicators were selected as outcomes for this
study which were assessed by questionnaires in Spanish
language through maternal self-report (see Panel 1). To
minimize measurement error, comprehension of
questions was confirmed using concurrent probing
during face-to-face interviews and subsequent cultural
adaptation of questions, based on a sample of n = 22
women from adjacent communities that was required to
reach saturation (unpublished). The final ENC module
of the questionnaire in English, operational definitions,
and response options required for classification of care
received or not received for each indicator can be found
in Supplementary Material 2. Cord tying and cutting
practices were collected for home births only due to
known difficulties in recall for mothers who give birth
in facilities.55
Definition of variables
All variables, except for distance to nearest facility,
were ascertained using maternal self-report. Place of
birth was defined by the location (at a health facility or
at home), type of birth attendant was defined by level
of training (skilled health staff, traditional birth at-
tendants with practical experience, or family members
or other lay persons), and persons physically present
during birth included previously mentioned persons
plus the women’s husband/partner and the newborn’s
godparent. Education was collapsed into two levels to
avoid small groups sizes; higher education includes
any education beyond secondary school and university
degrees. Monthly household income was categorized
into three levels according to poverty levels for the
rural jungle region in Peru at the time of data collec-
tion.53 ANC contacts were coded into four levels (≥8,
6–7, 1–5, and 0), reflecting WHO recommendations,
Peruvian recommendations, insufficient contact, and
no contact, respectively. Travel distance via river in
kilometres from the participant’s community to the
nearest health centre was estimated based on
Geographic Positioning System (GPS) coordinates
using ArcGIS 10.5 (Environmental Systems Research
Institute, Redlands, California) and recoded into
percentiles.
Conceptual framework
Newborn care practices are embedded within the larger
social, cultural, economic, and political context and are
determined by a complex, multilevel network of
different actors.56,57 While birth attendants are usually
the direct implementers of practices during the
intrapartum-period, such as drying, cord cutting, and
newborn placement; mothers often have more agency
over practices such as breastfeeding and cord care in
the postpartum period, especially those with previous
www.thelancet.com Vol 18 February, 2023
childbirth experience and during home births.58–60

Other relevant setting-specific actors, such as the per-
son who traditionally becomes the godparent after
cutting the cord in the Peruvian Amazon51 or other
decision makers, might further influence ENC prac-
tices, directly or indirectly. Women’s education level,
age, ANC contacts, district, birth order and type of
birth attendant were determinants of ENC most
consistently identified in a review of quantitative
studies (Fig. 1).61–69
Statistical analysis
We cross-tabulated women’s characteristics for all
births and stratified by place of birth. We calculated
column percentages and used Pearson’s chi-squared
test to assess differences between home and facility
births. Prevalence of ENC overall and by place of birth
was calculated as the proportion of women who
received each care practice among all women and
among women giving birth at a facility or at home,
respectively.

In cross-sectional studies, odds ratios are difficult to
interpret when outcomes are frequent.70 Use of preva-
lence ratios or prevalence differences (PD) as absolute
effect measures are therefore preferable. To estimate
adjusted PD between facility and home births, we first
built separate logistic regression models for each ENC
outcome. We then used a post-estimation approach71–73

to transform odds ratios obtained by logistic models to
PD. We calculated 95% confidence intervals (95% CI)
for PD based on linearized standard errors and used a
linear test of equivalence for significance testing.71

Further details on the statistical procedures can be
found in Supplementary Material 3.

Separate logistic regression models were built
examining the effect of the main exposure place of birth
on each ENC outcome, accounting for clustering of
observations at the community level. We considered
mother’s age, education, and district of residence as a
priori confounders and included them as covariates in
all models. Apart from their association with ENC, there
is ample evidence for their effect on facility use for
births.74 We used a stepwise forward selection approach
to examine other potential confounders for each model,
which were retained if they resulted in a change-in-
estimate of ≥10%, commonly considered as an impor-
tant cut-off.75,76 After fitting all models, only ethnicity
was added as an additional covariate for the models of
delayed bathing and early breastfeeding (see
Supplementary Material 4 for details of covariate selec-
tion procedure). All analyses were conducted using Stata
14.2 (Stata Corp, College Station, Texas).

Role of the funding source
This manuscript has been prepared as part of the
implementation and evaluation of the Mamás del Río
5
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Environmental: District, residency (urban/ rural)  

Socioeconomic: Education, income 

Sociodemographic: Age 

Maternal reproductive: Birth order 

Antenatal care: ANC contacts

Intrapartum care: Place of birth, birth attendant, cesarean delivery

Intrapartum ENC
- Immediate drying

- Immediate skin-to-skin contact 
- Cord tying, cord cutting

Postpartum ENC
- Early breastfeeding
- Colostrum feeding

- Exclusive breastfeeding

Delayed bathing, clean cord care* 

Fig. 1: Conceptual hierarchical framework of determinants of ENC practices. Figure shows independent determinants (grey bars) of ENC
practices (green boxes) identified from international literature. Determinants are ordered in a hierarchical way to depict their causal proximity to
the outcomes in a simplified way. The largest grey bar on top presents determinants expected to be most distantly related while the smallest
grey bar presents those that are expected to be most proximal related to ENC practices. For the purpose of this framework, intrapartum period
is defined as the period immediately after birth, while postpartum period is defined from the first hour to the first week after birth. *Practices
corresponding to both intrapartum and postpartum periods.
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programme, funded by the Peruvian National Council
of Science, Technology, and Technology Innovation,
Grant Number 135-2016 and Grand Challenges Canada,
Grant Number 0816-05. The funders had no role in
study design, data collection and analysis, decision to
publish, preparation of the manuscript, or any other
aspect pertinent to the study.

Results
Census
The census was conducted in all 79 communities
eligible for participation between November 2018 and
January 2019 (Fig. 2). Enumeration was complete in
2957 (>99%) of all inhabited houses, covering a popu-
lation of 14,474 with a very young age distribution
(44% <15 years). Out of 326 eligible women with a live
birth in the last 12 months, 324 (>99%) completed the
questionnaire and 297 were included in the final data-
set, after 25 women with caesarean births and two
women with births during transit were excluded.
Characteristics of women
Most women were between 20 and 34 years of age;
about half had primary education only and were living
in extreme poverty (Table 1). About half (47%) consid-
ered themselves as pertaining to Kokama-Kokamilla
ethnicity. Only 26% of women had eight or more ANC
contacts as recommended by WHO and 37% had five or
more children. More than two thirds of women (70%)
gave birth at home. Among those, SBA was very low
(7%) as most home births were attended by Traditional
birth attendants (TBAs, 63%). Among facility births,
only 19% of women gave birth in a hospital. Women’s
partners, godparents, and other family members were
significantly less often present during facility births
compared to home births (p ≤ 0.001 for all, except for
godparent p < 0.015, Table 1).

Women giving birth at home had lower income
(p = 0.039) and lived further away from a health centre
(p = 0.052, Table 2). There was weak evidence that
women giving birth at home were less educated
(p = 0.063) and living in Nauta compared to other dis-
tricts (p = 0.066).
Prevalence of ENC among all births
Among all births, fewest women reported immediate
skin-to-skin contact (24% [95% CI: 19–30]), colostrum
feeding (47% [41–53]), and early breastfeeding (64%
[58–70] Fig. 3, Table 2). ENC most frequently practiced
included exclusive breastfeeding after birth (89%
[84–92]), immediate drying (77% [71–83]), and delayed
bathing (76% [71–81]).
Prevalence of ENC in home births
Among home births, very few women practiced imme-
diate skin-to-skin contact (9% [6–14]) while other ther-
mal care practices of immediate drying and delayed
bathing ranged between 74% [67–80] and 80% [75–84],
respectively (Table 2). A similar proportion of women
reported clean cord tying and cutting practices while
only 59% [52–66] of women practiced clean cord care
without application of harmful substances. Only 39%
[31–47] of women fed colostrum and 61% [53–68] star-
ted breastfeeding early, while most (87% [81–91]) re-
ported exclusive breastfeeding after birth.
www.thelancet.com Vol 18 February, 2023
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enumeration  

79 rural river-bound communities from Nauta, Parinari, 
and Saquena eligible for census 
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297 women included in final analysis set  

27 women excluded 
 25  caesarean births 
 2  births in transit 

324 women with complete 
dataset  

Fig. 2: Flowchart of study participants.
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Prevalence of ENC in facility births
Among facility births, prevalence of thermal care ranged
between 58% [47–69] and 85% [75–92] for immediate
skin-to-skin contact and immediate drying, respectively
(see Table 2). Most women (81% [72–88]) reported clean
cord care. Among feeding practices, colostrum feeding
was least frequent (65% [58–72]) while 73% [63–81] of
women started breastfeeding early and the majority
(93% [86–97]) reported exclusive breastfeeding in the
first 3 days after birth.
Prevalence differences
In the unadjusted models, five out of seven ENC prac-
tices available for all births were significantly more
prevalent in facility births compared to home births
www.thelancet.com Vol 18 February, 2023
(Table 2). Largest differences were seen in immediate
skin-to-skin contact (PD: 49% [95% CI: 38–61]), colos-
trum feeding (PD: 26% [17–36]), and clean cord care
(PD: 22% [13–31]). Differences were smaller for early
breastfeeding and immediate drying, while no differ-
ences were found for exclusive breastfeeding after birth.
Delayed bathing was the only practice that was less
common in facility births compared to home births
(PD: −12% [−23 to −2]).

After adjusting for confounders, the prevalence of
immediate drying, immediate skin-to-skin contact, clean
cord care, colostrum feeding, and early breastfeeding
remained significantly higher in facility compared to
home births with no or very little changes in estimates
(Table 2). Delayed bathing was still less common in fa-
cility births compared to home births; however, with a
7
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Variable All births (n = 297) Facility birth
(n = 89)

Home birth
(n = 208)

p-value

n % n % n %

District

Nauta 186 63 43 48 143 69 0.066

Parinari 61 21 25 28 36 17

Saquena 50 17 21 24 29 14

Age

15–19 50 17 14 16 36 17 0.556

20–34 184 62 59 66 125 60

35–49 63 21 16 18 47 23

Highest educationa

No education/primary education 157 53 39 44 118 57 0.063

Secondary/higher education 138 47 49 56 89 43

Household incomeb

<S/150 extreme poverty 153 52 44 50 109 53 0.039

S/151–250 poverty 84 29 19 22 65 31

>S/250 above poverty line 58 20 25 28 33 16

Ethnicity

Kokama/Kokamilla 135 47 35 41 100 50 0.207

Mixed-race 120 42 42 49 78 39

Other/None 32 11 8 9 24 12

Birth order

1 42 14 15 17 27 13 0.147

2–4 146 49 49 55 97 47

≥5 109 37 25 28 84 40

Distance to nearest health centre

≤0–10 km 106 36 43 48 63 30 0.052

11–22 km 93 31 23 26 70 34

23–51 km 98 33 23 26 75 36

Antenatal care contactsc

0 25 9 3 3 22 11 0.180

1–5 100 34 30 34 70 34

6–7 94 32 33 37 61 30

≥8 77 26 23 26 54 26

Type of facility for birth

Hospital 17 8 17 19 – – –

Health centre 40 14 40 45 – –

Health post 32 11 32 36 – –

Type of birth attendant

Skilled birth attendant 130 44 88 99 15 7 <0.001

Traditional birth attendant 103 35 1 1 129 62

Family member/other lay persons 64 21 0 0 64 31

Persons present during birthd

Traditional birth attendant 149 50 3 3 146 70 <0.001

Health staff 101 34 83 93 18 9 <0.001

Husband/Partner 163 55 31 35 132 64 <0.001

Godparent 26 9 2 2 24 12 0.015

Other family member 159 54 30 34 129 62 <0.001

aTwo (n = 2) women who responded with “don’t know”. Two (n = 2) women had no primary education. bTwo (n = 2) women who responded with “don’t know”. Currency
is Peruvian Soles (PEN, S/), at the time of write-up 1 PEN was 0.27 USD, with categories translating to <41 USD extreme poverty, 41–68 USD poverty, and >68 USD above
poverty line. c1 missing values. dMultiple answers possible.

Table 1: Characteristics of women between 15 and 49 years with a live birth in the last 12 months, overall and by facility and home births.
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Variable All births (n = 297) Facility birth
(n = 89)

Home birth
(n = 208)

Difference (unadjusted) Difference (adjusted)b

n % 95%CI n % 95%CI n % 95%CI % 95%CI p-value % 95%CI p-value

Thermal care

Immediate drying after birth 230 77 71–83 76 85 75–92 154 74 67–80 11 1–21 0.030 12 3–21 0.015

Immediate skin-to-skin contact 71 24 19–30 52 58 47–69 19 9 6–14 49 38–61 <0.001 50 38–62 <0.001

Bathing delayed ≥1 day 226 76 71–81 60 67 57–77 166 80 75–84 −12 −23 to −2 0.025 −19 −31 to −7 0.003

Cord care

Clean cord tyinga – – – – – – 159 76 69–82 – – – – – –

Clean cord cuttinga – – – – – – 167 80 72–87 – – – – – –

Clean cord care 195 66 59–72 72 81 72–88 123 59 52–66 22 13–31 <0.001 23 14–32 <0.001

Feeding practices

Colostrum feeding 139 47 41–53 58 65 58–72 81 39 31–47 26 17–36 <0.001 26 16–36 <0.001

Breastfeeding started ≤1 h after birth 191 64 58–70 65 73 63–81 126 61 53–68 13 1–24 0.025 11 0–23 0.053

Exclusive breastfeeding for first 3 days 264 89 84–92 83 93 86–97 181 87 81–91 6 −1 to 14 0.110 7 0–15 0.067

aNot collected for facility births due to high likelihood for misclassification. bAdjusted for age, education, and district as known confounders in all logistic regression models. Models for delayed bathing and
early breastfeeding also adjusted for ethnicity after stepwise-forward selection using a 10% change-in-estimate criterion.

Table 2: Prevalence differences of essential newborn care practices between facility and home births.

Articles
more pronounced difference after adjusting (PD: −19%
[−31 to −7]).
Discussion
Key findings
Most women in our study area give birth at home
without skilled birth attendance. ENC prevalence is
overall lowest for skin-to-skin contact, colostrum
feeding, and early breastfeeding. Home births have a
consistently lower prevalence of ENC compared to fa-
cility births; immediate skin-to-skin contact, colostrum
feeding, and clean cord care are among the indicators
with the largest gaps. Despite being recommended by
the WHO, easy to implement, and low-cost, coverage of
ENC practices is also not universal in facility births.
Surprisingly, delayed bathing for at least 1 day has a
lower prevalence in facility compared to home births.
Our findings highlight the need for context-specific
strategies to promote ENC practices among attendants
of home and facility births alike.
Home births and ENC
Finding lower prevalence of ENC practices in home
compared to facility births was not surprising, given the
fact that SBA at home is virtually absent in this setting:
most births are attended by TBAs, family members or
other lay persons from the community. While TBAs in
this region are usually older women with substantial
experience in attending births, we are not aware of
previous formal training on ENC. Traditional beliefs
and practices around childbirth and newborn care are
pronounced among indigenous populations in the
Amazon setting.51,77,78 During extensive qualitative work
www.thelancet.com Vol 18 February, 2023
that we conducted with community actors in the study
area,51 a common belief around colostrum was that it
can make the baby sick and throw up. Perceptions about
the colostrum being harmful and associated discarding
are not uncommon in other rural LMIC settings.27,79

Similarly, skin-to-skin contact has been reported to be
rare, especially in home births.27,80 Recent guidance by
the WHO defines immediate skin-to-skin contact be-
tween the mother and newborns as “ventral-to-ventral
skin-to-skin contact, less than 10 min after birth, unin-
terrupted for at least 60 min.”81 This procedure is usu-
ally not part of traditional newborn care.82,83 Indeed, our
qualitative work suggests that newborns are usually
cleaned and dressed before being handed to the
mother,51 impeding timely contact as well as direct skin
contact with the mother. Clean cord care that we oper-
ationalized as dry care, cleaning with water and soap, or
application of alcohol, was also less common in home
births compared to facility births. Some of the other
substances applied included iodine, oxygenated water or
antibacterial creams, as well as powder from the local
Pona tree or violet flower leaves. Application of sub-
stances is often believed to have curative effects rather
than being associated with risk for infections.27,84

Clean cord cutting had a high prevalence among
home births, most women stated that the cord was
cut with newly bought or boiled scissor, less
frequently with a new razor blade. This matches with
findings from our qualitative work suggesting scissors
being the predominant tool for cord cutting.51 A
unique characteristic of our setting is the role of the
godparent in cutting the cord, which can result in the
baby placed aside until the godparent arrives and then
only subsequently cleaned, dried, and dressed.51 We
only found small differences in immediate drying
9
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between home and facility births, suggesting that the
godparent’s role in cutting the cord is less important
or has less impact on the delay of drying the baby
than expected.
Facility births and ENC
Comprehensive newborn care as recommended by the
WHO is not received by all newborns – ENC practiced
during facility births was far from universal. Facility
births, other than home births, are exclusively attended
by health staff working in facilities, which we assumed
to be “skilled” providers. While no further data on the
type of staff was collected due to known difficulties
around women’s self-reporting of specific cadres,21 we
found that one third of facility births took place in
health posts. According to national norms, health posts
should be minimally staffed with an obstetrician, a
nurse, and a nurse technician or assistant to provide
routine birth and newborn care.85 In practice, only just
above half of health posts in the study area meet these
criteria, as many are only staffed with a single nurse
technician (unpublished data). Nurse technicians in
Peru undergo a 3-year training for their supportive role
to health staff; as such they likely do not meet WHO’s
definition of skilled health personnel for childbirth
care86 and therefore cannot be expected to provide
comprehensive ENC.

Among facility births, immediate skin-to-skin con-
tact, and colostrum feeding were among the practices
with the lowest coverage. In Peru, immediate skin-to-
skin contact has been part of the national norm on
newborn care since 2012,85 matching WHO’s opera-
tional definition. While we did not cover health staff in
our qualitative investigation and are not aware of any
literature on skin-to-skin contact in facilities in Peru,
commonly cited barriers from other LMIC settings are
staffing and time constraints, interference with clinical
routine, and acceptability among mothers.80,87–89 While
early breastfeeding is recommended as part of Peruvian
norms85; colostrum feeding is not explicitly mentioned.
This, together with prevailing negative beliefs and
women’s preference of discarding the colostrum, might
explain our findings of low proportion of colostrum
feeding in facility births.

The finding of lower prevalence of delayed bathing
among facility births was somewhat unexpected. While
Peruvian guidance recommends immediate drying with
a pre-warmed towel,85 dressing of the newborn after
finishing uninterrupted and prolonged skin-to-skin
contact, and subsequent medical examination; there is
no explicit mentioning that bathing should be avoided.90

Consequently, lower prevalence of delayed bathing in
facility births could point towards a harmful procedure
www.thelancet.com Vol 18 February, 2023
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exclusively practiced by health staff, warranting specific
focus during training.
Strengths and limitations of this study
Census-based data collection, along with a participation
rate of >99% among eligible women make us confident
that our results are representative of women from the
rural district of Nauta, Parinari, and Saquena. The
Loreto region comprises of 53 districts and is inhabited
by 26 different indigenous ethnicities.91 While our
study population is slightly younger but otherwise
comparable to rural Loreto, our population’s access to
maternal care is poorer (see comparison with DHS
populations in Supplementary Material 5) and the
principal ethnicity is Kokama-Kokamilla. Although we
think that our findings provide a good indication for
other remote Amazonian communities, we cannot
claim overall representativeness for rural Loreto or the
Peruvian Amazonas.

We undertook a rigorous development of the ENC
module in our questionnaire, including testing of
comprehension, cultural adaptation of terminology, and
pilot testing in the target population. We found that the
question on immediate skin-to-skin contact, as per
original wording from the Peruvian DHS, had much
better understanding after being split up into separate
questions. This is consistent with findings by other
authors, who could reduce overestimation when
formulating immediate skin-to-skin contact as a two-
item question.92 This could also explain the discrep-
ancy with the Peruvian DHS from 2019, where the
prevalence of immediate skin-to-skin contact was 36%
(95% CI: 29–44) for rural Loreto and thus higher
compared to our estimate. We adapted the question on
early breastfeeding to reflect actual feeding initiation
rather than feeding intents, which might have reduced
overestimation93 and could also explain the higher
prevalence estimates (87%, 95% CI: 81–92) from the
Peruvian DHS. While DHS surveys have a recall period
of up to 5 years, our census had a recall period of only 1
year, which might have reduced recall error. Neverthe-
less, ENC indicators are solely based on maternal self-
report and as such have important limitations in their
validity.92,94–97 In the most comprehensive validation
study of MNH care indicators comparing exit-surveys to
birth observations in hospitals in Bangladesh, Nepal,
and Tanzania; immediate drying was the only indicator
with acceptable accuracy; while skin-to-skin contact,
cord care, and early breastfeeding had low validity.97

Recall might be clouded by strenuous birth experience
especially for facility births,55,96 sequence and exact
timing of events might be misreported especially for
longer recall periods resulting in recall error,95,96 and so-
cial desirability bias might lead to over-reporting.93 The
results of this study therefore need to be interpreted with
caution, especially smaller prevalence differences might
www.thelancet.com Vol 18 February, 2023
in fact be attributed to measurement error.
We used an effect modelling approach to minimize

confounding of PD estimates of ENC between facility
and home births. Based on a thorough review of the
literature on determinants of ENC practices and choice
of place of birth, we selected three variables for a priori
adjustment and also employed a change-in-estimate
approach to explore other possible confounders in the
data set. Ethnicity was the only additional variable that,
after inclusion as covariate, resulted in important
changes in effect estimates for early breastfeeding and
delayed bathing. Although not statistically associated
with the exposure or outcomes, it is plausible to assume
that ethnicity mediated through unique customs and
beliefs has an effect on newborn care practices, specif-
ically those that are principally determined by the
mother and family members. This matches with a sec-
ondary analysis of 2018 Peruvian DHS data where au-
thors found that, amongst others, women who
ethnically self-identified as “native” had lower odds for
early breastfeeding.43

Lastly, small sample sizes did not permit stratifica-
tion by type of health facility or birth attendant; however,
insights from such analyses could produce even further
tailored strategies for improving ENC.25,98 Similarly, we
excluded women with caesarean births and did not
attempt subgroup analysis due to small sample size.
However, caesarean section is commonly associated
with non-receipt of some ENC practices43,99 and should
therefore be explored in future studies.
Implications for intervention
The findings show that there is a large unmet need to
improve ENC practices. While the prevalence of ENC is
consistently lower among home births, coverage of ENC
practices is also not universal in facility births; calling
for an intervention that takes into account different ac-
tors and processes involved, allowing to improve child-
birth outcomes in both home and facility contexts.

Since most women give birth at home, an interven-
tion would require a strong community-based platform
targeting TBAs as the direct implementers of intra-
partum ENC practices with promotional messages.
Mothers, family members, and the wider community
that directly or indirectly influence ENC, especially
postpartum practices such as bathing, cord care, and
exclusive breastfeeding that happen at home even for
facility births, will need to be targeted.100 Given the
presence of a large but mostly inactive cadre of Com-
munity health workers (CHW) with no prior training on
ENC in the study area, and existing evidence for effec-
tiveness from other settings,6,7 training of CHW to
conduct home visits to women and their family mem-
bers to promote ENC, in combination with sensitization
of TBAs on ENC, is deemed a viable option. To improve
ENC in facilities, simultaneous training for health staff
11
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is required, with a focus on practices such as colostrum
feeding and avoidance of bathing that are currently not
explicitly covered in national norms and were found
among the lowest.

Our findings also suggest an urgent need to shift
from home to facility births; however, we are unsure
whether a focus on such an approach would be suc-
cessful in the short-term and without fundamental,
structural changes. Access to facilities in our study area
is geographically difficult, time-consuming, and expen-
sive. Apart from the largest health centres, facilities are
not equipped to receive women in the early stages of
labour and most health posts are understaffed to even
provide routine birth care; encouraging women to give
birth in such facilities with low capability might be
unethical.9 Nevertheless, we agree that increasing access
to SBA in facilities is the most effective strategy to avoid
both neonatal and maternal deaths and a future inter-
vention should include the promotion of healthcare
seeking for antenatal, intra-partum, and post-partum
care alongside training of health staff.
Conclusions
Low prevalence of ENC practices among home births in
a setting with high neonatal mortality and difficult ac-
cess to quality care in facilities suggests potential for a
community-based intervention to promote ENC prac-
tices at home in case facility births are not feasible or
desired, accompanied by promotion of healthcare
seeking and simultaneous strengthening of routine care
in facilities.
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