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Outline

1. What is the epidemiological 
evidence base?

2. Are global research priorities 
evidence based? 

3. What are the major research 
priorities for newborn health?

4. What is the potential role for an 
INDEPTH working group?



What epidemiological 
evidence is there to guide 
a global newborn research 
agenda 

– where, when and why?

Question 1



Global progress to MDG 4

MDG 4 target 
(32)

Ref: Lawn, Kerber et al BJOG 2009 updated with data for 2008 from UN Child Mortality Group, WHO//CHERG and IHME 
(Rajaratnam J eta l 2010)  

3.6 million neonatal deaths, 41% of under 5 deaths
Links closely with maternal health and MDG 5

2010 is a tipping point for progress

USA NMR is 4



These 3 killers 
account for 
81% of all 
neonatal 
deaths3.6 million

Source: CHERG/WHO 2010. Estimates for 193 countries for 2008. Black R et al Lancet 2010 

Almost all deaths due to preventable conditions

WHY? Estimated causes of newborn death

In ALL regions, deaths in the neonatal period are a major contributor 
to mortality - 27% to 54% of under-five deaths



WHY? Data sources for cause of death (2008)

Source: CHERG/WHO 2010. Estimates for 193 countries for 2008. Black R et al Lancet 2010 

Data advances 
1. More countries with Vital Registration (72 up from 46)

2. India and China have national data inputs (~30% of deaths)
3. Increased quantity and quality of verbal autopsy data



Ranking for numbers of 
neonatal deaths (2008)

Ranking for numbers of 
maternal deaths (2008)

India 1 1
Nigeria 2 2
Pakistan 3 8
China 4 13
DR Congo 5 3

Ethiopia 6 5

Bangladesh 7 6
Indonesia 8 7

Afghanistan 9 4
Tanzania 10 9

2.4 million 
neonatal 
deaths

Approx 
67% 
of global 
total

340,000 
maternal 
deaths

Approx 
65% 
of global 
total

Ref: Lawn JE et al BJOG Sept 2009. Data sources: Estimates of maternal and neonatal deaths from WHO, 2010. Updated September 2010

Countries with the highest numbers of neonatal deaths are similar 
to those with high maternal deaths and stillbirths

WHERE? Newborn and maternal survival is linked



Up to 50%
of neonatal

deaths occur in 
the first 24 hours

Source: Lawn JE et al Lancet 2005, Based on analysis of 47 DHS datasets (1995-2003), 10,048 neonatal deaths)

75% of neonatal 
deaths occur in 

the first week

WHEN? The first days of life are critical



Are the global research 
priorities evidence based?

Question 2



Research investment in newborn health
USA (example of high income country)

• Health and development budget per year:

• Total of ~$116 billion 

• “Perinatal” research allocated ~ $335 million of NIH 
funding of per year, less than 2% of NIH annual budget

• Preterm birth research especially underfunded 

• eg breast and ovarian cancer - $18,000 per case vs
preterm birth - $1,200 per case

Source:  Lawn JE, Rudan I, Ruben C. Four million newborn deaths: is the global research agenda evidence based? EHD 2008

www.nih.gov/news/funding

Source:  Behrman R, Butler S eds. Pterem birth, causes consequences and prevention. IOM Report 2007

Newborn health research funding is low 
relative to the burden



Research investment in newborn health
Low income countries

• 10/90 gap – 10% of R&D funds allocated to 90% of the 
global burden of disease (Global Forum for Health 
Research)

• No systematic tracking of newborn research funding
• BMGF ~$10 million/yr Saving Newborn Lives for work in 18 

countries including research

• NIH Global Network  ~ $6 million/yr

• USAID, particularly through Johns Hopkins University

• DFID knowledge center for MNCH (ICH/LSHTM)

• Wellcome Trust…etc

Source:  Lawn JE, Rudan I, Ruben C. Four million newborn deaths: is the global research agenda evidence based? EHD 2008

www.globalforumhealth.org
Approx $20 million a year 

$5 invested per neonatal death...



Mismatch of burden and current research 

Source:  Lawn JE, Rudan I, Ruben C. Four million newborn deaths: is the global research agenda evidence based? EHD 2008

BURDEN FOCUS NOW
Where?
(numbers)

Where? 
(rates)

Where in the 
health 
system?

South Asia (2 million)
Sub Saharan Africa (1 million)

Emergencies/post conflict
Rural poor
Urban poor
Marginalized groups

At home (60 million births) 
basic health centres 
on the way to care 
(>2 million neonatal deaths) 

High income 
countries (1%)

High income 
families, 
Urban areas

Hospitals

When? Birth and the first few hours of life Intensive care

Why? Neonatal infections
Intarpartum related deaths
Preterm birth 
Stillbirths

Greater focus on 
care than on 
prevention

99%



The research pipeline

Biochem, 

genetics, 

new drugs,  

vaccines, 

technologies

Refining,

adapting new 

drugs and

technologies

Health systems 

implementation 
research

TYPICAL         5-15 yrs                      5-10 yrs                           < 5yrs
TIMING (higher cost, 

higher risk)

Delay getting from bench...to bedside...to bush! 

Source:  Lawn JE, Rudan I, Ruben C. Four million newborn deaths: is the global research agenda evidence based? EHD 2008

Epidemiology 



What are the research 
priorities for newborn 
health and how can we 
advance these?

Question 3



DELIVERY 
of solutions for 

neonatal infections
THE BURDEN

• ~970,000 neonatal deaths each year, including ~80,000 due to 
neonatal tetanus

• Many of the deaths are among preterm babies

• Acute morbidity and long term disability - no systematic 
estimates yet



Prevention
• Antenatal care: Quality gap
• Intrapartum and PNC: Hygiene, breastfeeding

Case management
• Barriers to accessing early care
• Lack of capacity (staff, drugs, supplies)
• Policy barriers for what to give, where and by 

whom, e.g. “gold standard” antibiotic regimen 
which may block community-based treatment

Coverage and constraints 
–neonatal infections



Scaling up sepsis case management 
– research questions

• Are shorter course or switch course 
antibiotics, or oral-only antibiotic regimens 
effective? New multi-site study.

• Can we develop an algorithm to screen newborns 
needing antibiotic treatment when identified 
through active surveillance?

• What are the optimal, locally adapted delivery 
approaches for newborn infection management as 
part of community-based packages?

Source: Bahl et al Pediatr Infect Dis J. 2009 Jan;28(1 Suppl):S43-8.

Need for health systems / policy research to address existing preventive 
home practices and evaluation, costing for facility interventions and 

quality improvement (PIDJ 2009)



DELIVERY 
of solutions for preterm birth 

complications
THE BURDEN

• ~970,000 neonatal deaths each year. 58% of babies in low and 
middle income countries are not weighed at birth 

• Preterm babies are also at greater risk for infections

• Acute morbidity and long term disability - no systematic 
estimates yet



Priorities for reducing 
preterm deaths

• Identification: gestational age, foot size

• No effective primary prevention of preterm 
labour

• Antenatal steroids: new IJE evidence review

• Extra care of preterm babies including clean, 
safe delivery, support for breastfeeding and 
thermal care, and Kangaroo Mother Care

• Early treatment and care for complications 
such as breathing problems, and infections



Coverage and constraints
– preterm complications 

Prevention
• Large gains in coverage for malaria IPTp but effect small
• Antenatal steroids – major effect but very low coverage
• Traditional practices can be barriers to improved simple 

care – thermal care and immediate, exclusive 
breastfeeding

Case management
• Kangaroo Mother Care – new meta-analysis revealing 

large mortality effect, BUT:
• Coverage is low - often only available at referral 

centres
• Lack of knowledge and acceptance
• Lack of capacity - trained staff, supervision



Newspaper headline August 2007

Knowledge ≠ implementation 

Kangaroo Mother Care 

Effective, low cost care 
that can prevent up to 50% 

of preterm deaths

Research questions: bringing services closer to home, monitoring at 
facility and household, novel approaches to staff shortages

http://images.google.co.uk/imgres?imgurl=http://www.crest.org/discussiongroups/resources/stoves/Ezzati/New Folder/metal.jpg&imgrefurl=http://www.crest.org/discussiongroups/resources/stoves/StovesA_Z.html&h=261&w=301&sz=79&hl=en&start=5&tbnid=_M47Ib1xcPQJaM:&tbnh=101&tbnw=116&prev=/images?q=charcoal+stove+uganda&gbv=2&svnum=10&hl=en�


DELIVERY 
of solutions for intrapartum-related 

neonatal deaths 
(“birth asphyxia”)

THE BURDEN

• ~730,000 neonatal deaths each year

• 60 million home births

• Acute morbidity and long term disability



Priorities for reducing 
intrapartum-related deaths

Prevention
• Prevention through antenatal care including 

management of pre-eclampsia and multiple 
pregnancy

• Skilled care at birth
• Basic and comprehensive emergency 

obstetric care

Case management
• Resuscitation
• Care of babies with neonatal encephalopathy



Prevention 
• Antenatal care

– Quality gap, e.g. identifying abnormal lie, and 
early booking

– Birth preparedness and danger signs

• Intrapartum care: community empowerment and 
financial schemes to improve skilled care coverage, 
task shifting

Case management
• Even where more births are in health facilities, 

neonatal resuscitation may be low
• Lack of capacity (competent staff)
• Lack of supplies especially bag and mask

Intrapartum-related neonatal deaths
- coverage and constraints

Basic newborn resuscitation is life saving and feasible, 
less than 1% need advanced resuscitation



DELIVERY 
of solutions for stillbirths

THE BURDEN

• An estimated 3.2 million stillbirths each year

• 1.02 million occur during childbirth

• Closely linked with maternal and neonatal deaths



Priorities for reducing stillbirths

1. Data collection gap
• Most stillbirths are uncounted, up to half are at home

• Globally 75% of child death data comes from 
Demographic Health Survey (DHS) data – which is 
currently not reliable for stillbirth rates

2. Data consistency gap 
• Definition confusion  for “stillbirth”
• Multiple cause of death classification systems
• Lack of consistency in attributing cause of death



DELIVERY 
of integrated MNCH 
packages to reduce 

neonatal deaths



Single interventions with some evidence of 
benefit for neonatal outcomes

Source: Haws R et al Impact of packaged interventions on neonatal health: a review of the evidence. HPP. May 2007
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ANTENATAL CARE

–Focused 4-visit ANC, 
including:
•hypertension/pre-
eclampsia management
•tetanus immunisation
•syphilis/STI 
management 

•IPTp and ITN for malaria

•PMTCT for HIV/AIDS

Fa
m

ily
/c

om
m
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ity –Knowledge newborn 

care and breastfeeding

–Emergency 
preparedness

–Healthy home care including: promotion of 
exclusive breastfeeding, hygienic cord/skin 
care, warmth, danger sign recognition and 
careseeking for illness

–Where referral is not available consider case 
management for pneumonia, neonatal sepsis

–Where skilled care is not 
available, clean delivery 
and immediate newborn 
care including hygiene, 
warmth and early initiation 
of breastfeeding

C
lin

ic
al

 

CHILDBIRTH CARE

–Emergency obstetric care

–Skilled obstetric care and immediate newborn care 
(hygiene, warmth, breastfeeding) and resuscitation, 
PMTCT

EMERGENCY NEWBORN CARE 
- Integrated management of childhood illness 
(IMNCI)

–Extra care of preterm babies including 
kangaroo mother care

–Emergency care of sick newborns

POSTNATAL CARE

–Promotion of healthy behaviours

–Early detection and referral of 
complications
–Extra care of LBW babies
–PMTCT for HIV

Newborn lives saved at 90% coverage of packages

14-32%
NMR 

reduction

10-30%
NMR 

reduction

26-51%
NMR 

reduction

Source: Lawn JE  DCP chapter adapted for Lancet neonatal series executive summary

Childbirth 
care
27% 

(18-35%)
reduction 

in NMR

Postnatal 
care
29%

(17-39%)
reduction 

in NMR

Antenatal 
care
8%

(6–9%)
reduction 
in NMR 
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ANTENATAL CARE

- 4-visit focused 
package

- IPTp and ITN for 
malaria

- PMTCT for 
HIV/AIDS

POSTNATAL CARE
–Promotion of healthy 
behaviours

–Early detection 
/referral of illness

–Extra care of LBW 
babies

–PMTCT for HIV

–Knowledge 
newborn care and 
breastfeeding

–Emergency 
preparedness

Healthy home care including: 
-newborn home care  of babies (hygiene, warmth), -
- nutrition including exclusive breastfeeding and 
appropriate complementary feeding
- seeking appropriate preventive care
–danger sign recognition and careseeking for illness
–Oral rehydration salts for prevention of diarrhoea
–Where referral is not available consider case 
management for pneumonia  malaria, neonatal sepsis

–Where skilled care is 
not available, clean 
delivery and immediate 
newborn care including 
hygiene, warmth and 
early initiation of 
breastfeeding

–Adolescent and 
pre-pregnancy 
nutrition 

–-Education

–Prevention of 
HIV and STIs

CHILD HEALTH CARE
–Immunisations, nutrition eg 
Vit A and growth monitoring

–Malaria ITN

–Care of children with HIV 
including cotrimoxazole

–First level assessment and 
care of childhood illness (IMCI)

CHILDBIRTH CARE

–Emergency obstetric care

–Skilled obstetric care and immediate newborn 
care (hygiene, warmth, breastfeeding) and 
resuscitation

–PMTCT

EMERGENCY NEWBORN AND CHILD CARE 
- Hospital care of childhood illness and  children 
with HIV using Integrated management of Childhood 
Illness principles (IMNCI)

–Extra care of preterm babies including kangaroo 
mother care

–Emergency care of sick newborns

REPRODUCTIVE
- Post-abortion 
care, TOP where 
legal

- STI case mx

REPRODUCTIVE 
HEALTH CARE

- Family planning

- Prevention & 
management of STI 
& HIV

- Folic acid

Intersectoral        Improved living conditions – Housing, water and sanitation,  nutrition
Education and empowerment 

FAMILY AND COMMUNITY

Source: Lawn JE  DCP chapter adapted for Lancet neonatal series executive summary

ChildhoodNewborn/postnatalPre-pregnancy Pregnancy Birth

Childbirth 
care

Postnatal 
care

Antenatal 
care

Adol-
escent
health

Child health 
care

Family
planning

Adol-
escent & 
school 

programs

Antenatal 
care

Emergency obstetric
and neonatal care

Skilled 
attendance

Sick baby and 
child care in 

hospital

IMCI

PMTCT of HIV

Malaria programmes
Nutrition programmes

Routine
Postnatal 

care

Behaviour change and community mobilisation,  
community IMCI

Reality for integrated service delivery



1. Routine postnatal care for mother and baby

2. Treating neonatal infections (and maternal postnatal 
complications) especially where referral is not possible

3. Extra care of preterm babies in the community, and linking to 
improved facility care, KMC

4. Integrated service delivery in practice, e.g. in settings with high 
HIV/AIDS prevalence through PMTCT and early feeding support

5. Improved facility-based care, especially improved neonatal care at 
district hospital level

Priorities for DELIVERY research for 
health system packages

Priority for implementation research: 
Answering HOW and WHO and WHERE questions



Integrated postnatal care – where and when?

65

39
25

1621 13 9 7

Day of birth 2nd day of life 3rd-6th day of life >=7th day of life

No Visit
Visit

N
eo

na
ta

l m
or

ta
lit

y 
ra

te

Early postnatal visits reduce newborn deaths. 
A first visit within 2 days of birth may reduce deaths by 67%.
Need to test integrated, scaleable packages, especially in 
Africa as the cadre and package content will vary.
Baqui A et al. Effect of timing of first postnatal care home visit on neonatal mortality in Bangladesh, BMJ 2009.

Evidence from Bangladesh:
3 arm RCT with >10,000 births, baseline neonatal mortality rate 41 per 1000 live births

Consensus statement on home visits: 
mothers and newborns to be visited within 
24 hours and again on day 3 and day 7 if 

possible, by health professionals or 
appropriately trained CHW.



• Major impact is achievable through 
community intervention packages 

• In high NMR settings (>60), up to 50% decline can be 
achieved through behaviour change / community 
mobilisation, even without antibiotics or other “medical” care

HOWEVER 
• Only 2 are in the public sector and several do not link to the health system
• Only 2 have cost data published and these are not comparable

THEREFORE
• Packages need adaptation and assessment in Africa
• Must consider getting to scale in the design, including comparable cost
• Operationalise links with the health system, especially in African context

Lessons learned from newborn 
health research in Asia



1. Co-funding with WHO, DfID
2. Co-funding with CDC and UNICEF

Mali 
(OR)

Ethiopia 
(RCT)

Tanzania 
INSIST (RCT)

Uganda 
UNEST (RCT)

Ghana 
NEWHINTS (RCT) 1 

South Africa 
Goodstart III (RCT)2

Malawi 
(OR and RCT)

Mozambique  
(OR)

Adapting, testing and costing community-based, 
integrated newborn health packages in Africa

RCT = Randomized Control Trial
OR = Operations Research

Nigeria 
(OR)



What role can a newborn 
interest group within 
INDEPTH play in answering 
these questions?

Question 4



Epidemiology Research Agenda
Improving estimates, understanding relationships, determinants

Improving data, tools, collection systems, local use of data

DESCRIPTION 
• Pregnancy surveillance 

• Gestational age
• IUGR and preterm birth and overlap
• SB and neonatal death misclassification
• SB to ENND ratios

• Standard verbal and social autopsy 
tools and hierarchies

• Coverage of care



DELIVERY
• Newhints (Kintampo) 
• UNEST (Iganga)
• INSIST (Mtwara/IHI)
• Home visit package
• mHealth

DISCOVERY & DEVELOPMENT 



Summary
• 3.6 million newborn deaths occur 

each year. We know what, when, 
where, why. 

• Attention to newborn survival is 
increasing but not comparable to the 
global burden.

• Three preventable causes account for 
over 80% of newborn deaths and 
solutions exist. 

• Clear role for INDEPTH – particularly
in description and delivery research



Thank you!
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