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Föreläsningens mål

• Förstå de främsta orsakerna till barns sjukdom och 
död i olika kontexter i världen

• Förstå de bakomliggande orsakerna till varför barn 
dör

• Känna till globala strategier för att främja inte bara 
barns överlevnad utan även deras allmänna psykiska 
och fysiska hälsa och utveckling

• Förstå barnhälsoproblem i en föränderlig värld



Definitions

Under five mortality rate (U5MR): 

The number of deaths of children under five years in a 
calendar year per 1000 live births in the same year

Infant mortality rate (IMR):

The number of deaths of children under one year in a 
calendar year per 1000 live births in the same year

Neonatal mortality rate (NMR):

The number of deaths of children 0-28 days old in a 
calendar year per 1000 live births in the same year



U5MR, IMR, NMR in relation to each-other

• 5.0 million deaths of children under five in 2021

• 74% of them in children under one year

• 47% in neonates (first 28 days of life)

• Plus an additional 923 000 deaths in children 5-14 years

• Plus an additional 2.0 million stillbirth babies (after 
28gwks)





Trends in global child mortality

Good news: Global U5 mortality dropped from 93/1000 
live births in 1990 to 37/1000 in 2023 

Bad news: Around 4.8 million children under the age of 5 
years died in 2023 



Where are children dying? 



▪ Over 99% of deaths occur in poor countries, or 

poor areas of middle-income countries

▪ Child in WHO African region is 8 times more likely 

to die before age 5 compared to children in WHO 

Europe

▪  Five countries have an U5 mortality rate 

>100/1000 (all in SSA) and 70 countries have a 

child mortality rate >25/1000 (2020)

Where are children dying? 



The old goal: 

Millennium Development Goal 4 

”Reduce by two thirds the under five 

mortality rate from 1990 to 2015 ”

How did it go?
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Trends in under 5, infant and neonatal mortality 
(1990-2015)

53.4%

46.4%



Source:  EIP/WHO

Mortality reductions greater in some regions than in others



Inequities in child health also common within countries



Also within Sweden…



Major causes of death among children under five

Perin et al Lancet vol 6, (2)p 106-115, Feb 2022 



The current goal: 

Sustainable Development Goal 

Target 3.2
”By 2030 end preventable deaths 

among newborns and children under 

five years of age, with all countries 

aiming to reduce neonatal mortality 

to at least as low as 12  per 1000 live 

births and under-five mortality to at 

least as low as 25 per 1000 live 

births”







Knowledge

Practice

Know-do 

gap

Implementation science needed to move from “what 

works” to “How does what work where and why”?
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Bridging the gap

Bridging the know-do gap is 
one of the most important 
challenges for public health 

in this century. It also poses 
the greatest opportunity for 
strengthening health systems 

and ultimately achieving 
equity in global health.

WHO, Bridging the “Know–Do” Gap, 2006
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The main CAUSES of child death 



• Not yet exposed to many 
infections

• Different signs of disease 

• Different way of 
diagnosing 

• Different way of 
examining 

Children vs Adults



Neonates require special attention



Prematurity – main killer!

• Born before 37 gestational weeks

• 2/3 of neonatal deaths born prematurely, 80% of deaths had low 
birth weight (<2500g)

• Issues of temperature control, blood glucose control, respiration and 
increased risk of infections

• Every year one million newborns survive with a long-term disability, 
including cerebral palsy and cognitive delays



Intrapartum related events - asphyxia

• Lack of oxygen before, during or after birth

• Assessed by Apgar scores, acidemia and fetal 
distress

• Moved from process based to outcome based i.e. 
abnormal neurobehavioural state in the first days 
of life 



Actions needed

• Quality of care!

• Providing 24/7 inpatient care for newborns 

• Training nurses to provide hands-on care 

• Counting and tracking every small and sick newborn 
to monitor progress and improve results (1/4 of U5s 
unregistered)

• Allocating necessary resources!



• 14% of global U5 deaths 

• New causes: outdoor air 

pollution

• HYPOXEMIA risk!

Unfinished agenda – Pneumonia

900,000 deaths per year! 



Diarrhea 

Definitions:
• Acute watery diarrhea – > 3 stools/24 hrs. 80% cases, 50% 

deaths
• Persistent diarrhea –  >14 days, 10% of diarrhea cases, 35% 

deaths
• Dysentery – blood or mucus in stools, 10% cases, 15% of 

deaths

Cause: virus/bacteria/PArasites

Risk populations: malnourished people, people living under poor 
sanitary conditions, non breastfed children

Diagnosis: clinical symptoms! (direct microscopy and culture of 
faces)

Treatment: Treat dehydration! Oral Rehydration Therapy (ORT), 
zinc, adequate feeding!! 



Malaria 

Clinical Features: 
• Non-severe: fever, nausea, headache, myalgia
• Severe: coma, convulsions, anemia, jaundice, DIC
• QUICK PROGESS FROM MILD TO SEVERE!

Risk population: young children, pregnant women, travellers

Diagnosis: Rapid diagnostic test/ blood smear examination with parasite 
count/clinical

Treatment: 
• Prompt treatment! antimalarial drugs 
• Non-severe malaria: artemisinin-based combination therapy (ACT)
• Severe malaria: IV Artesunate, 2nd line Artemether IV, glucose and blood

transfusion
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Measles 

Definition: acute and highly contagious viral disease marked by 
distinct red spots followed by a rash; occurs primarily in children 

Cause: Morbilli-virus, droplet transmission 

Clinical Features: cough, high fever, rash after some days – 
infects all membranes in the body

Risk population: Un-immunised young children, post-conflict

Diagnosis: clinical, coughing child with read eyes, rash and 
Koplik’s spots 

Treatment: supportive, vitamin A

Complications: diarrhoea, pneumonia, blindness, malnutrition



31

Injuries - main threat for older children 



Malnutrition

• Malnutrition= overweight, obesity, underweight, 
wasting and stunting 

• Overweight = high weight for height

• Obesity = very high weight for height

• Underweight = low weight for age

• Stunted = low height for age 

• Wasted = low weight for height (acute)

• Under-nutrition associated with 45% of child deaths



Malnutrition

• Risks of under-nutrition/stunting: increased risk of 
infections and mortality, delayed/impaired 
development

• Risks of obesity: cardiovascular disease, diabetes, 
disability, musculoskeletal disorders





Major interventions for better child health

• Immunization

• WASH 

• Improved nutrition (vit A and zinc)

• Increased levels of education

• More and better trained health workers

• IMCI

• iCCM
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IMCI 
Integrated Management 

of Childhood Illness



What is IMCI?

• Developed by the WHO and UNICEF in the mid 1990’s as a strategy to reduce child
mortality

• Focuses on the well-being of the whole child

• Includes both preventive and curative elements that are implemented by families
and communities as well as by health facilities

• IMCI has been introduced in more than 75 countries around the world



Improve health worker skills

• Regular IMCI training

Improvement of health systems 

• Ensure availability of essential drugs/supplies

• Ensure HWs are trained 

• Availing job aides in critical areas

Improvement of community and family practices

• Growth promotion (breastfeeding etc)

Disease prevention (Bednets, sanitation)

• Home management (care during illness, accident 

prevention)

• Care seeking (immunization, outside care)

IMCI components



IMCI treatment algorithms





who.int/imci-global-survey 2017

• Countries that fully implemented IMCI were 3.6 times more likely to achieve the 
MDG4 target than the other countries

• 42% of countries used shortened versions of the original 11 day course. 

• Only 29% of high mortality countries introduced IMCI pre-service training in at 
least 75% of training institutions. 

• 95% of countries adapted IMCI guidelines to include care of the sick newborn in 
the first week of life



What are the obstacles?  

IMCI Intro/Planning

Improved 
careseeking, 

increased utilization

Improved 
health/nutrition

Drug availability, 
supervision,  district 

management 

ITNs, other family 
and community 
interventions 

Improved
quality of care  in 
health facilities

Training of health 
workers/follow up 
visits

Improved 
household 
compliance/care

Weak health systems
✓Human resources:  pay, rotation 
policies, motivation

✓Planning and management skills of 
district health teams

✓Supervision

✓Resources



Where Care is provided

Number of children seen

Equipment, supplies

Case management skills

Home 1st level health facility Specialized hospital



Community Case Management

• To ensure that children below five years get 
appropriate treatment promptly and for the right 
duration of time – started with Malaria only

• To improve caretaker recognition of illness, especially 
in children with severe illness, and ensure prompt 
referral to health facilities

• To support preventive strategies



Karin 

Källander

CCM of malaria in 

Uganda

1. Communication strategy 

for behaviour change

2. Pre-packaged CQ & S/P

3. Guidelines for training 

caretakers & drug 

distributors 

4. Tools for recording and 

monitoring



CMM  - Integrated Community Case Management 
of malaria, pneumonia and diarrhoea (iCCM)

• Use of RDT to discriminate between 
malaria and other fever causes

• Use of respiratory timers to diagnose 
pneumonia 

• ACT, Amoxicillin, ORS and Zinc + pre-
referral treatment with Rectal 
Artesunate
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What is iCCM?

• A care delivery strategy to increase access to effective 
treatment for uncomplicated malaria, pneumonia and 
diarrhoea as a way for reducing mortality in children

• Where the health care system is far/weak

• Where self-treatment is common

• Where self-treatment is often inappropriate



iCCM strategy

• Targets children as they are the most vulnerable to these 
infections and once infected, most likely to die

• It relies on trained, supervised community members to provide 
health care services

• Community members can be:

▪ MoH outreach workers 

▪ CHW (many varieties, trained/un-trained)

▪ Private sector workers (traditional healers / private 
practitioners)



Relationship with iCCM & IMCI

▪ ICCM amplifies the treatment arm of the C-IMCI 

▪ Includes strategies from each of the 3 IMCI elements

▪ Home care and improving care seeking behavior

▪ Treatment of childhood illnesses at community level

▪ Recognizing danger signs, referrals to and supervision from facilities

▪ ICCM works best after facility-based providers have been trained 
on IMCI and the health system has been strengthened
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ICCM in Uganda
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Community Health Workers (CHWs)

• Creating connections between vulnerable populations and healthcare
systems

• Managing care and care transitions for vulnerable populations

• Determining eligibility and enrolling individuals into health insurance
plans

• Ensuring cultural competence among healthcare professionals serving
vulnerable populations



Community Health Workers (CHWs)

• Providing culturally appropriate health education on topics related to
chronic disease prevention, physical activity and nutrition 

• Advocating for underserved individuals to receive appropriate services

• Providing informal counseling

• Building capacity to address health issues



Community Health Workers (CHWs)

Required skills

• Communication

• Cultural competence

• Training

• Professional experiences

• Education



Community Health Workers (CHWs)

Problems

• Over-stretched

• Over-burdened

• Volonteerism

• Lack of supervision
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Pediatric Acute Illness management in SSA

• High inpatient mortality rates (4-20%) 

• Most deaths within 24 hrs of admission (33-50%)

• 67% of hospitals in 7 LIC lacked triage  (2009)

• Inappropriate monitoring and/or treatment in 76% of Kenyan patients

• Equipment and drugs necessary for emergency and critical care not always
available

• Implementation of a triage and emergency care protocol (ETAT) decreased
inpatient mortality from 10-18% to 6-8% in Malawi



Guidelines adherence

• Several studies show limitations in 
protocol adherence

• Implementation complicated by few
staff and unclear responsibilities

• Training and implementation 
support may increase protocol
awareness and adherence

• Important to understand the 
underlying reasons for poor
adherence
(capability/opportunity/motivation)



Availability of equipment

• 4/977 (0.5%) facilities fulfilled 
criteria for basic paediatric 
emergency care

• Oxygen available in 24.4% of 
facilities 

• Glucometers available in 23.0%, IV 
dextrose in 73.2%

• Accessibility differences between 
regions
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Accuracy of guidelines



Also consider post-discharge care…





A future for the world’s children?

• Climate change

• Migration

• Conflict

• Inequalities

• Commercial practices

• Healthy childhood = healthy adulthood!



Climate change 
impacts on children

• Drought

• Air pollution

• Floods 

• Changing infectious disease 
patterns

• Climate refugees



Changes in nutrition 

and physical activity





• Disrupted health services

• Injuries

• Environmental breakdown

• Mental health threats

• Developmental delays



Mental Health – a growing issue

10-20% of children and adolescents experience mental disorders 

Half of all mental illnesses begin by the age of 14 

Neuropsychiatric conditions are the leading cause of disability in young 
people in all regions

Influence children’s development, educational attainments and their 
potential to live fulfilling and productive lives

Stigma, isolation and discrimination



Pandemic Consequences

• Vaccine access compromised 

• Malaria deaths predicted to double due to 
downscaling of prevention & treatment. 

• Child health services compromised due to closures, 
fear of attending health facilities and lack of PPE

• Disruption of socioeconomic and environmental 
conditions needed for healthy childhood

• Exacerbation of family and gender-based violence 
and abuse

• Increasing numbers of children living in poverty 

• Girls in particular dropped out of education









Thank you!

Helena.Hildenwall@uu.se/Helena.Hildenwall@ki.se
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