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Abstract 

Through a structured narrative review of the literature, we have identified a wide range of 

factors influencing child and adolescent mortality in high income countries.  These can be 

conceptualised within the four domains of intrinsic factors, the physical environment, the 

social environment, and service delivery factors.  The most prominent factors in the 

literature are socio-economic gradients, although the mechanisms through which these 

gradients exert their effects are complex, affecting all four domains, and often poorly 

understood.  While some factors are relatively fixed, including the child’s gender, age, 

ethnicity and inherent genetic make-up, some parental characteristics, and some wider 

mailto:s.petrou@warwick.ac.uk


3 

 

environmental conditions, others may be amenable to interventions that could lessen risks 

and help to prevent future child deaths.  A number of examples of systemic health service 

factors that may impact child survival are given, along with interventions such as 

modifications to the physical or social environmental that may impact more distal factors. 

 

Introduction 

The first two papers in this series provided an overview of the causes of child mortality in 

high income countries, focusing on data from the UK, USA, Australia and New Zealand, and 

setting these in a wider global context.1, 2 The dramatic fall in child mortality in high income 

countries over the past century has been accompanied by changes in the causes and 

patterns of mortality.  For example, in England and Wales, there were 16,909 deaths in 

children and young people aged 0-19 years in 1974.  In 2012, this number had fallen to 

4,909.  However, such reductions have been most marked in younger age groups (Table 1), 

so that the highest mortality rates outside infancy are now found in adolescents.  This shift 

reflects longer term epidemiologic changes across high income countries.  The change in age 

distribution has been accompanied by changes in the relative contributions of different 

causes of death.  External causes and unexplained deaths now account for 21% of deaths of 

children aged 1-14, compared to 32% in 1974.  Conversely, perinatal and congenital causes 

now account for 24% of deaths in this age range compared to 15% in 1974, and acquired 

natural causes account for 66% of deaths compared to 53%.  The reasons for theses shifts 

are complex and are likely to reflect both reductions in environmental risks as well as 

improvements in preventive and curative health care.  

 

Table 1: Change in mortality, England and Wales, 1974 - 2012 

 

Experience in child death review programmes in many countries has identified modifiable 

factors in children’s deaths, highlighting that much could be done to further reduce child 

mortality.  Whilst each individual child’s death is a tragedy, it also provides an opportunity 

to learn and to potentially identify preventive work to protect other children.  In order to 

achieve this however, we need to go deeper in our understanding, exploring the 

combination of factors that contributed to each child’s death and interpreting those in the 

light of a wider knowledge base on factors contributing to child mortality.   
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In seeking to understand child development in the 1970s, Urie Bronfenbrenner argued that 

we can only fully understand a child’s development by considering it within the context of 

the enduring environment within which he or she lives.3 Bronfenbrenner and colleagues 

developed this as a bioecological model of development, recognising the interaction over 

time between the child and his or her environment.4 The same principles apply in 

understanding child mortality.  While we recognise, for example, that the meningococcus 

bacterium is a highly virulent organism, not all children who encounter it will die.  The 

reasons some children succumb while others survive are complex and depend on the child’s 

intrinsic resilience, factors in their physical and social environment, and in the care they 

receive.  In this paper, we propose a framework for understanding the interaction of 

different factors contributing to child mortality.  This framework, which draws on 

Bronfenbrenner’s ecological principles, consists of four domains: factors intrinsic to the 

child; factors in the physical environment; factors in the social environment; and factors in 

relation to service provision.  The framework has been developed by the authors, building 

on earlier work that informed the development of the child death review system currently 

used in England.5 We use these four domains to explore the published literature on factors 

contributing to child mortality in high-income countries. 

 

Methodology 

A structured search strategy was developed and applied to each of the four domains.  The 

search strategy (Panel 1) combined terms to identify published papers on child mortality, in 

high-income countries over the past 20 years. The search was limited to papers involving 

children, and a filter applied to include only papers on causation-etiology (McMaster Health 

Information Research Unit, Search Filters for MEDLINE in Ovid Syntax and the PubMed 

translation).  This strategy was used to search for papers within Medline, and a modified 

form applied to the International Bibliography of the Social Sciences (IBSS), thus covering 

both medical and social sciences databases.  The search terms used were intended to 

include papers relevant to infant, child, and adolescent mortality, but excluding fetal and 

maternal mortality. For the purposes of this review, we limited inclusion to studies arising in 

any of the 34 Organisation for Economic Co-operation and Development (OECD) member 

countries.  As with previous papers in this series, we define a child as being from birth to 
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their 18th birthday, though recognise that some of the published literature uses different 

age ranges. 

 

The baseline search was then combined with topic-specific searches in each of the four 

domains to identify relevant papers that explored outcomes of child mortality in relation to 

specified contributory factors.  We used principles of structured narrative review, which, 

while incorporating a systematic literature search, does not apply the same stringent 

inclusion and exclusion criteria as a full systematic review.  This encompasses a broader 

review of the literature, but is not intended to be comprehensive, and does not attempt to 

catalogue the quality of each paper.6, 7 Common themes were identified through perusal of 

abstracts, and key papers chosen to illustrate emerging themes.  Papers cited are not 

intended to provide a comprehensive review of all research on factors contributing to child 

mortality in high-income countries, but rather to illustrate core themes in each of the 

domains. 

 

Panel 1 Baseline Search Strategy 

 

A. Factors intrinsic to the child  

Intrinsic (genetic/biologic) factors to child mortality include gender, ethnicity, gestation and 

growth characteristics, disability, and behaviour.  

Gender 

Males have a higher mortality rate throughout infancy, childhood and into old age. 2012 

mortality data for England and Wales shows male: female mortality ratios of 1.25 in infancy, 

1.23 from 1-14 years, and 2.16 from 15-19 years.8 This is similar to data from the USA , 

Australia, and other high-income countries.9,-11 The reasons for this sex mortality differential 

are complex and include significant biological, environmental, and behavioural factors.9, 12 

Whilst there is a dearth of research in this area, the persistent mortality differential in both 

perinatal and childhood mortality across time and culture, in spite of overall improvements 

in medical care, partly points towards biological causation..13, 14 Kalben suggests that slower 

male development (both biological and psychological), genetic influences related to the 

absence of a second X chromosome, and greater resistance to infection among females, 

may be contributory factors.9 In the adolescent years, the mortality differential is primarily 
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related to external causes. 2012 data for England and Wales shows a ratio of 3.82 for 

external causes of death in the 15-19 year age group, compared to 1.32 for all other causes 

combined (Figure 1). 8 This may reflect higher levels of aggression and risk-taking behaviour 

among adolescent males, although sex differentials in some risk-taking behaviours, such as 

cigarette, alcohol and illegal drug use are decreasing over time.9 External causes of death 

show a greater sex differential at all ages throughout childhood which suggests that other 

biological or social influences may play a part in causation.  In suicide, male: female 

differentials have increased over recent years, particularly in Eastern European countries.15  

Moller-Leimkuhler suggests this may be related to cultural factors such as differing gender 

role perspectives and health-seeking behaviour patterns in young males.15 

 

Figure 1: Male: Female sex differentials in mortality, England and Wales, 2012 

 

Ethnicity/Race 

Ethnic and racial differences in child mortality are apparent in both national statistics and 

epidemiological studies.16, 17 There is a substantial literature exploring differential health 

outcomes between different racial groups in the USA.18, 19 For example, US National Center 

for Health Statistics data for 2008 reported a greater than threefold difference in infant 

mortality rates by race and ethnicity. Non-Hispanic Black, Puerto Rican,  American Indian 

and Alaskan Native infants had higher mortality rates, while Mexican, Asian, Pacific Islander, 

Cuban, Central and South American infants had lower mortality rates, than non-Hispanic 

White infants.20  Higher mortality rates are often found in minority ethnic groups, whether 

these be recent immigrant groups21, or indigenous populations of colonised countries (Panel 

2).  However, within this broad finding, there are more subtle variations in both overall rates 

and the patterns of child mortality.  The 2006 Confidential Enquiry into Maternal and Child 

Health (CEMACH) study, Why Children Die, found that English families of Pakistani and Black 

African origin had overall mortality rates significantly in excess of those seen in white 

children, while Indian, Bangladeshi and Black Caribbean children had similar rates to the 

overall population.22 The reasons for such differences may include genetic predisposition, as 

well as the effects of consanguinity, cultural factors, and underlying socio-economic 

variation.16   
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The relationship between ethnicity/race and socio-economic factors is particularly complex.  

While there is a general trend for higher child mortality rates and worse socio-economic 

measures in immigrant and minority ethnic populations, studies in the USA and UK have 

found similar social-class gradients for perinatal, neonatal, postneonatal, and overall infant 

mortality among different ethnic groups.23  Davey Smith argues against simplistic 

approaches to explain ethnic differences as either biological/genetic or economically based, 

and suggests instead a complex interaction between racial, socio-economic, cultural and 

other factors.23  Children of immigrant families may suffer worse health outcomes because 

of the effects of socio-economic disadvantage, poorer housing and amenities, disrupted 

social support networks, and restricted access to healthcare and  other services..  There may 

also be structural factors within receiving countries that influence immigration health 

outcomes. Bollini and colleagues found substantial differences in perinatal mortality, 

prematurity and low birthweight, among immigrant women in different European countries 

and argue that immigration policies may play a significant role in these.22 They conclude that 

‘where a definite effort to establish strong integration policies has been made the 

disadvantage is cancelled or at least attenuated, resulting in a sizeable significant reduction 

in the gap between native and immigrant women’. 

 

Panel 2: Child mortality in Aboriginal populations 

 

Gestation and growth 

The period of time that a baby spends in utero, and the first 12 months, are critical to 

establishing the foundations of a healthy life.31 The first three years are especially important 

for a child’s brain development. Adverse experiences during this time can have life-long 

effects on intellectual, emotional, and social functioning.32-34 Low birth weight (LBW; < 

2500grams) and preterm birth (< 37 weeks) are associated with long-term morbidity and 

increased infant and child mortality.35-39 There is no specific cut off in relation to either, but 

a gradient with higher risks the lower the birthweight and gestational age.40 Compared to 

normal birthweight, LBW babies have a 2 to 3-fold increased mortality at ages 1-4, 5-9, and 

10-14 years, 41 and, globally, prematurity remains the leading cause of death in the first four 

weeks of life, and second leading cause of death after pneumonia in children under the age 

of five.40 In most high-income countries, the incidence of preterm birth has increased, 42 and 
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whilst survival rates have improved, 43, 44 such infants remain at risk of poor long term 

outcomes, either as a direct consequence of their prematurity (e.g. cerebral palsy) or 

secondary to more distal factors (e.g.in-utero nutrition or wider social determinants). 45, 46 

Independent of gestation, older maternal age and in particular teenage pregnancy is 

associated with increased risk for adverse perinatal outcomes and long-term effects on 

mother and child.47 The prevalence of teenage births varies widely across high income 

countries: Australia 16.1 births per 1000 women vs USA 29.4 births per 1,000 women. 48, 49  

Whether adverse outcomes can be attributed to biological factors, lifestyle choices 

(smoking, poor nutrition, alcohol use, poor antenatal attendance, sexually transmitted 

infection) or social disadvantage remains unclear. 50-52  

 

Disability 

Childhood disability is a significant contributor to child mortality outside the neonatal 

period.  In the 2006 UK confidential inquiry, Why Children Die, 307 out of 957 deaths 

occurred in children with developmental delay or disability, of which 173 had identified 

congenital abnormalities, and 50 had cerebral palsy.20 In both groups, many children 

survived into late childhood or their teenage years.  In many cases, the increased mortality 

associated with disability was related either to recognised life-limiting illness, or to factors 

directly related to the underlying disability such as an increased susceptibility to respiratory 

infections.  A recent UK-wide data-linkage study found that 60% - 70% of children who died 

had a pre-existing chronic condition, most commonly neurological conditions throughout 

childhood, and mental and behavioural conditions in adolescence.42 A recent UK study of 

deaths in both adults and children with learning disability found that 42% of deaths 

assessed were considered premature.53 Factors contributing to this included delays with 

diagnosis or treatment, and problems with providing appropriate health and social care in 

response to changing needs. The extent to which such findings would apply to a specific 

childhood population with disability, and whether this reflects more systemic failings in 

healthcare for disabled children in general requires further study. 

 

Behaviour 

Behaviours such as smoking, alcohol ingestion, drug use, poor diet and physical inactivity, 

account for substantial morbidity and mortality throughout life, and simultaneous 
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engagement in such activities during adolescence further increases morbidity and the risk of 

premature death. 54-56 Whilst usually initiated during adolescence, the frequency of 

engagement in such behaviours increases during teenage years into early adulthood. 57, 58 

There is an association between early alcohol use and multiple risk behaviours. 59 In the UK, 

nearly half of adolescents have engaged in binge drinking by 15 years of age, and a third in 

hazardous drinking by 16 years, with no clear difference in gender predisposition. In 

contrast, the pattern of other individual risk behaviours varies between males and females, 

with antisocial and criminal behaviour, cannabis-use and vehicle–related problems more 

prevalent amongst adolescent males, and teenage smoking, self-harm and physical 

inactivity more common in adolescent females. 60 In later life, the related sequelae to risk-

taking behaviours include rising rates of offending behaviour, conduct disorders, and 

depression.61, 62.  

 

 

B.  Factors in the physical environment  

The influence of the physical environment on child deaths is highly interrelated with socio-

economic, human behavioural, and intrinsic child characteristics.  For example, a motor 

vehicle death precipitated by driver error may occur in a poorly engineered vehicle, and air 

pollution may be more toxic in children with respiratory disorders.   Geography is also an 

important correlate of physical environment; population density is associated with higher 

rates of homicides and motor vehicle crashes; disadvantaged children in urban areas are 

more likely to live near industrialized zones with high concentrations of polluted air and 

water, whereas those in rural areas may have more exposure to pesticides.63-65 Table 2 

describes factors in the physical environment related to child mortality. 

 

Table 2: Impact of Physical Environment on Child Mortality 

 

Motor vehicle fatalities are a major cause of injury deaths across all age groups in children in 

high income countries, and are often cited as the number one cause of deaths in 

adolescents. There is a male gender predominance and, in the US, Hispanic and Black 

children and teenagers are at significantly higher risk than whites. 66Although in recent years 

there have been encouraging declines in motor vehicle fatalities, there remains substantial 
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variations between and within countries.41, 67 Sethi et al have estimated that, if all countries 

in Europe had the same mortality rates from road traffic injuries as those with the lowest 

rates, nearly 7900 children’s lives could be saved each year.67 This report emphasizes a 

number of environmental, social and political measures that have been taken to reduce 

motor vehicle fatalities;  for example, limits on passenger numbers,  higher penalties for 

driving infractions, and  graduated licensing policies which have  lowered adolescent 

mortality by improving teenage driving behaviour through requiring more practice hours 

under adult supervision. Improvements in car engineering have also reduced fatalities: 

structures better able to withstand forces of collisions; safety devices such as airbags, 

seatbelts, and infant car seats; and rear cameras to prevent driveway backovers. 68, 69 In 

early childhood, pedestrian fatalities are more common than driver/passenger fatalities.  

These fatalities have a strong association with children from lower socio-economic groups, 

communities with high traffic densities, and areas with higher speed zones. 70, 71 Many child 

deaths are associated with an inattention to street crossings, and research demonstrates 

that environmental interventions to improve road design and walking spaces are more likely 

to be successful than efforts to effect young children’s behaviour. 71     

 

There are many features in the physical environment of the home and neighbourhood that 

increase the risk of fatalities for children. In almost all of situations, low-income, non-white 

children are at higher risk of living with and dying from these physical hazards.72 Both inside 

and outside the home, modifications to the environment can reduce children’s and 

adolescent’s exposure to hazards, as well as lessening the potential adverse impact of such 

exposure.  Firearm and poisoning accidents are important examples where hazard exposure 

directly interfaces with lethal outcomes (Panel 3). 

 

Panel 3: Means matter: Restricting access to lethal means can prevent deaths 

 

Weather and climate change may be  factors in child deaths.  A small body of literature 

documents increases in child hyperthermia deaths during periods of extreme heat, when 

children are left inside closed cars, or during sports activities.85, 86 There is little evidence 

that children are more likely to die in natural disasters; for example, following Hurricane 

Catrina there was no change in child mortality rates.87 In contrast, the environmental health 
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literature is beginning to correlate climate change with concomitant increases in mortality 

rates.88, 89   One group of authors hypothesise that climate change will affect child mortality 

across three areas:  anthropogenic changes such as air pollution and altered ultraviolet 

radiation; thermal extremes and extreme weather; and longer-term ecologic changes that 

alter food availability, allergy/mycotoxin and disease exposure, and emerging infectious 

diseases. 90  It is speculated that chemical pollutants may be contributing to a rise in Sudden 

Infant Death Syndrome (SIDS) and respiratory diseases in high income countries.91, 92 Lastly, 

ionizing radiation causes childhood leukemia, as evidenced by increased cancer rates in 

children following the Hiroshima and Nagasaki atomic bomb explosions and the Chernobyl 

nuclear accident.93
 A US study examining changes in infant mortality and child cancers in the 

two years following closures of eight nuclear power plants demonstrated that birth defects, 

cancer incidence, and mortality declined sharply among infants and children living 

downwind and within 64 km of each plant.94  

 

 

C. Factors in the social environment  

Socio-economic status 

Many studies reveal a consistent inverse association between socioeconomic status and 

childhood mortality in high income countries.47, 95-100 This inverse association appears to be 

persistent across time, with some evidence of a steepening of the socioeconomic gradient in 

recent decades in the United States.101 Furthermore, the relationship appears to hold 

regardless of whether socioeconomic status is delineated at an individual level, using 

measures such as income, social class or parental education, or at a more aggregated level 

using national or regional data on socioeconomic conditions.102-105 

 

Panel 4; Socio-economic gradients in child mortality 

 

Several studies demonstrate an inverse association between socioeconomic status and 

specific causes of childhood mortality, including cancer as a whole, 108 acute lymphoblastic 

leukaemia, 109 suicide, 110 homicides, 111, 112 injury and poisoning113 and motor traffic 

accidents.112 The most voluminous literature in this area has demonstrated a marked 

inverse relationship between socioeconomic status and SIDS, which in turn has informed the 
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design and implementation of public health policy initiatives aimed at its prevention.114-116 A 

further body of work explores the relationship between socioeconomic indicators and death 

during specific periods of childhood99, 117-120. There is conflicting evidence on the period of 

infancy where socioeconomic deprivation has its greatest effect on mortality rates. Evidence 

from England suggests that it is the neonatal period, 99 while evidence from the Nordic 

countries99 and Belgium121 suggests that it is the post-neonatal period, although 

comparisons between studies are complicated by differences in the measures used and 

empirical approaches applied. 

 

While it is important to recognise the persistent socio-economic gradients that exist in our 

societies, it is even more important to go beyond this to explore the pathways through 

which these disparities affect child health outcomes.  Inherent within this are strong age 

and gender biases.  Women and children tend to be more profoundly affected by social 

inequalities.122 There are fewer resources available to mothers  to provide for their 

children’s basic needs; poorer access to antenatal care which may affect the wellbeing of 

both mother and fetus, as well as result in premature delivery and low birthweight; and 

lastly poorer nutrition and unsafe living environment for which preventative healthcare 

plays an important  role. Furthermore, risk behaviours, such as parental cigarette smoking, 

and alcohol and substance misuse tend to be strongly socially determined.  There may be 

cumulative disadvantage where, for example, poverty interacts with the effects of disability, 

or ethnic minority status, or single parenthood.123 Throughout childhood and adolescence, 

poor access to healthcare by those who most need it compounds the problems already 

affecting these children’s chances. As Spencer has argued, 'Practice and service structures 

must seek to overcome the “inverse care law,” which states that those most at risk and 

most in need of services are the least likely to access them. This is a particularly pressing 

issue in the United States, where many children of families with low income have limited 

access to child health services, but it is also a problem in the United Kingdom despite the 

universal availability of high quality pediatric services.' 122 

 

Parental and wider social characteristics 

In contrast to the copious literature on the impact of socioeconomic inequalities on child 

mortality, there is very little published on broader aspects of the social environment such as 
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parental characteristics, parenting behaviours, family structures or social support.  The main 

exceptions to this paucity of literature are in studies on SIDS and on deaths from violence. A 

number of papers have explored the demographics of families in which SIDS occurs.  

Alongside a general socio-economic gradient, certain characteristics are frequently reported 

including young maternal age, higher parity, single parenthood and mental health issues.123, 

124 In addition, parenting behaviours are consistently found to be important contributory 

factors, including parental smoking, drug and alcohol use, and unsafe infant sleeping 

practices.125, 126, 127 In relation to fatal child maltreatment, a number of parental 

characteristics recur, including young maternal age, low level of maternal education, family 

size, previous abuse, unemployment, parental mental ill-health and substance misuse, 

domestic violence, and increased parental stress (Panel 5). 128-129  

 

Panel 5: Social factors affecting child maltreatment fatalities 

 

Aside from the more obvious cases of filicide, poor parental care may be a significant factor 

in a wide range of deaths related to but not directly caused by maltreatment.135 Studies 

report neglect to be a factor in at least 30-40% of maltreatment deaths, and higher levels of 

poor parental care, inadequate supervision, and failure to respond to the health needs of a 

child may be an under-recognised factor in other causes of child death.135, 139 

 

Non-fatal maltreatment in a child is, in itself, a recognised risk factor both for later fatal 

maltreatment, and for other causes of mortality including accidental deaths.129, 130, 130 A past 

history of maltreatment, including emotional and sexual abuse, is a recognised finding in 

many cases of adolescent suicide, as is social isolation and peer victimisation.140   

 

 

D. Factors in service delivery  

In the analysis of child mortality, factors in service delivery that impact upon outcome may 

be divided into those that relate to national policy, to healthcare services, and to the 

individual practitioner (Figure 2).  In addition, factors in the delivery of other welfare 

services (such as housing, welfare benefits, social care) may also have a substantial impact 

on child health outcomes.   
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Figure 2. Schema representing factors in Service Delivery that impact upon a child’s health 

outcome 

 

National Health, Social, and Economic Policy 

While there have been significant reductions in child mortality rates in all high-income 

countries, substantial differences remain between countries.  Recent international 

comparisons of health care systems help generate hypotheses regarding the optimal 

configuration of services but do not allow precise predictions relating to health outcomes.141 

Factors contributing to child death are highly complex and systematic evaluation should 

recognise ethnic diversity, GDP health expenditure (GDPHE), ‘public’ versus ‘private’ models 

of finance, and income inequality as well as any structural differences in health policy. The 

five countries in the Western world with the worst child (0-14 years) mortality rates (USA, 

24.4 per 10,000; New Zealand 21.1; Portugal 19.3; Canada 18.8, and the UK, 18.3) are those 

with the widest inequalities in income.142-144 At the macro-policy level, politicians should 

recognise that child mortality is as much a consequence of proper socio-economic planning 

as of changes in health care systems. Investment in child-centric social policies, statutory 

health education in national school curricula, and public health initiatives will improve 

outcomes not only for children but also for adults across the age spectrum.145, 146 

 

Healthcare services 

Healthcare services have historically been separated into community-based (primary care) 

and hospital-based (secondary or tertiary care) teams. Child diseases might broadly be 

divided into acute (e.g meningococcal septicaemia) and chronic diseases (e.g. asthma), and 

each requires a different although inter-related health system solution.  

 

In acute disease, healthcare amenable mortality is dependent upon universal access to a 

health care professional with the appropriate training and diagnostic capabilities to triage 

and treat a child in a time-sensitive fashion.  However, across Europe, there is huge 

variation in ‘first contact’ models and the relative expertise of practitioners. General 

Practitioners in the UK have a much lower referral rate to hospital specialists than Primary 

Care Paediatricians in the US.147 The analysis of ‘first contact models’ in those countries with 
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better child survival outcomes can provide useful insight into different ways of integrating 

healthcare across community and hospital boundaries.141, 148  

 

The management of chronic childhood diseases such as asthma, diabetes, and epilepsy, 

requires a shift in focus from a hospital-centric model of provision to an integrated system 

that transcends arbitrary boundaries between primary and secondary care. Much might be 

lifted from the model of chronic care provision in the elderly with collaborative 

organisational arrangements between health and social services and supportive financial 

processes.  Again, different models of health services allow comparative lessons to be 

drawn.  The Swedish model of multi-professional health centres with co-located primary 

care practitioners, paediatricians and other key allied health professionals, is an example of 

how integrated services may result in improved skills, efficiency and continuity of care for 

children with long term conditions.141  

 

Finally, the configuration of specialist services, and the model of care for those services is 

critical to improving patient outcomes (Table 3) 

 

Table 3:  Health service delivery factors contributing to child mortality 

 

Variations in outcomes exist, even in hospitals operating under similar systems,. For 

example,  studies have shown that hospitals offering ostensibly the same level of neonatal 

care report dramatically different complication rates and outcomes. Part of this variation 

may represent a failure to implement evidence-based best practices. A study of 12 centres 

with marked variation in extremely premature infant survival rate (52% to 85%.) 

demonstrated,  despite adjustment for socio-demographic variables, significant differences 

between centres in antenatal and post-natal approaches to resuscitation and use of 

steroids. 177 Collaborative quality improvement exercises systematically identify ‘best 

practice’ from hospitals with the best outcomes and encourage such practice in all hospitals.  

An example is the Vermont Oxford Network (Panel 6). 

 

Panel 6: The Vermont Oxford Network of Neonatal Intensive Care 
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Individual Practice 

Failure to recognise the severity of illness in sick children is a persisting theme across 

primary and secondary care. 34,179, 180 This most often occurs at the point of first contact 

between the sick child and the health care professional, and may involve a failure to 

understand the importance of the history, to properly examine the patient, to appropriately 

interpret physical signs, and make a correct diagnosis.181, 182  

 

The introduction of treatment algorithms have been shown to improve the management of 

critically ill patients in the resuscitation room.183 In a prospective cohort study of admissions 

to five tertiary paediatric centres, Carcillo et al identified that early reversal of shock by 

community physicians through the use of resuscitation protocols was associated with 

reduced mortality (8.69% vs 15.01%) and functional morbidity (an improved Paediatric 

Overall Performance category score between admission and discharge; 1.24% vs 4.23%) 

after controlling for severity of illness and trauma status (categorised into those with 

trauma – isolated head trauma, multi-trauma with head injury, and multi-trauma without 

head injury – and those without trauma).184   

 

There is a substantial body of literature on patient safety and adverse incidents, and 

there is not scope to review it within this paper.185-187 Although it is widely recognized 

that adverse events arising from medical error are a serious public health concern, it is 

difficult to estimate the actual incidence of medical error since design and criteria used 

in studies vary widely. Not all mistakes in medical management cause measurable harm 

to patients, and not all harm to patients from medical treatment arises from 

preventable error.188 Children, especially the very young, those who are socially 

disadvantaged, and those with more complex or critical care needs are particularly 

vulnerable to adverse events.189-192  

 

 

Discussion 

Through a structured review of the literature, we have identified a wide range of factors 

influencing child mortality in high income countries.  These can be conceptualised within the 

four domains of factors intrinsic to the child, the physical environment, the social 
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environment, and service delivery.  In a short review, it is not possible to capture the full 

scope of factors, their variation with different conditions, and the interactions between 

them.  In attempting to understand and learn from an individual child’s death, it is 

important to move beyond a simple categorisation of the cause of death, to consider the 

question, ‘Why did this child die of this condition at this time?’  This leads us to reflect on 

the complex web of interacting factors in each of these four domains.  Even this brief review 

demonstrates that a purely biological or medical approach to understanding child mortality 

is inadequate.  While biological factors, such as infection play a role in many children’s 

deaths, there are others where social or behavioural (child, carer or professional) factors are 

far more important.  It is also clear that the physical and social environment within which a 

child is living and growing is as important to their health and wellbeing as are their primary 

material needs. 

 

While some factors, such as a child’s gender, age, ethnicity, genetic make-up, some parental 

characteristics, and some wider environmental conditions are relatively fixed, others may be 

amenable to interventions that could prevent future child deaths.  This is reflected in the 

high proportion of children’s deaths deemed preventable in many systems of child death 

review.22, 193, 194 Consideration of those factors that may be amenable to change is important 

for a population approach to preventing child deaths and improving child health and well-

being.  Roberts and Jackson have argued in The Lancet that ‘Much premature death and 

suffering can be prevented by tackling its causes. Removal of upstream (distal) causes is 

often more cost effective than is removal of proximal medical causes, because upstream 

causes bring about a plethora of downstream sufferings.’195 Tackling socio-economic 

gradients, child poverty, and overall service configuration requires creative thinking and 

long-term political commitment. However, it is these macro factors that are more influential 

in reducing risk through their effect on more proximal systems, structures and behaviours. 

 

A detailed exploration of the complex mechanisms through which socioeconomic 

inequalities impact upon childhood mortality is beyond the scope of this paper. However, 

there is broad recognition that biological processes affecting child health and survival are 

strongly mediated by their socioeconomic context. There exists an inverse socioeconomic 

gradient for childhood mortality in high income countries. Because this gradient is seen 
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across such a wide range of contexts, time periods and study designs, the effects of low 

socioeconomic status are unlikely to be mediated simply through a few recognised 

biological, behavioural and environmental factors, such as low birthweight, parental 

smoking, or exposure to infection. It is much more likely that relative poverty itself has 

wide-ranging effects on health exerted through mechanisms that are still not well 

understood.  Research, therefore, should focus on tackling both the underlying social 

inequalities that contribute to these disparities, and on their social determinants i.e. those 

pathways through which social inequalities influence outcome, and particularly those 

components of a pathway that are amenable to intervention. 

 

Thus, for example, improvements to the physical environment in which children in low-

income neighbourhoods are living may yield benefits in reduction of hazard exposures, and 

improvements in  health and wellbeing, even though the underlying socio-economic 

disparity has not changed.  Similarly, changes to local health service configuration to 

improve access by indigenous populations to preventive care may reduce risk, and targeted 

intervention for vulnerable parents may enable them to respond more appropriately to 

their children’s needs.  In all these circumstances, it is important to identify those 

interventions for which there is evidence of efficacy and cost-effectiveness. 

 

Children, by their nature, are dependent on others, particularly their parents, to mediate 

many of the external influences that impact on their health. However, parents who 

themselves have grown up with disadvantage or are compromised by the choices they have 

made, for example substance misuse, may not be able to offer adequate and safe parenting, 

and in some cases will pose a direct risk to their children.  Intergenerational cycles can result 

in cumulative disadvantage and outcomes for these children are likely to be poor where 

parenting incapacity remains unidentified or untreated. 130, 133 This highlights the need for 

coordination between child and adult services to deliver an holistic approach to 

identification of concerns, quality assessment, and information sharing, and then 

implementation of effective early intervention strategies, with a focus on improved 

outcomes for the child and family. 
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Recommendations 

Current reflections on avoidable deaths in childhood utilise high-level metrics derived from 

national offices of vital statistics. Deaths due to ‘communicable diseases’ are often stated as 

being ‘avoidable’ whilst in clinical reality the situation is much more complex.  This review of 

children’s deaths in high income countries has indicated a wide range of factors in each of 

the four domains.  Within each of these, action to tackle the underlying causes of mortality 

is required at a number of levels, including high-level policy, public health, health provider 

organisations and those commissioning their services, and individual practitioners.  It is also 

important to recognise the crucial role that parents and carers play in the health of their 

children, and steps that individuals and the wider community can take to improve 

outcomes.   

 

In Table 4, we suggest some strategies that could be adopted to reduce child mortality, 

building on the learning from this review.  These are based on our review of the literature 

on risk factors, and are intended as examples, rather than validated or comprehensive 

strategies. Within each of these domains there are multiple specific interventions that 

already have a strong evidence base of effectiveness, as well as others which need further 

research to establish their potential benefit.  In designing and implementing preventive 

strategies, the health community needs to take account of the patterns and burden of 

disease in the child population; an understanding of modifiable factors contributing to 

mortality and morbidity; and the efficacy, cost, and acceptability of any preventive 

intervention.   

 

In addition, there are further high-level considerations, which could contribute to lowering 

child mortality in high-income countries: 

 

 Governments should agree a common dataset of child mortality indicators that 

recognises the multi-agency reality of how services are delivered across the patient 

pathway. Such an initiative would allow a standardised approach to the assessment 

of modifiable factors contributing to unplanned acute hospital admissions, and the 

provision of care packages to children with chronic conditions along national 

guidelines.  
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 System design should be modelled on current and future child and public health 

scenarios; namely, an increasing population of children with life-long chronic 

disorders, complex disability, and obesity. A whole-system approach is required that 

integrates health care, public health and social welfare, and shifts delivery of 

services from a hospital- to a community-centric model of care.  

 Governments should recognise that child survival and health outcomes across 

society are linked to socio-economic policies that reduce inequality as much as they 

are to a country’s GDP and systems of health care delivery. 

 

Table 4: Potential interventions to tackle underlying contributory factors contributing to 

child mortality 

 

Conclusion   

Children are among the most vulnerable members of our society.  This vulnerability may be 

further increased by intrinsic factors such as a genetic predispositions or disability, and by 

extrinsic factors in their physical or social environment, and in the care provided to them.  

On-going disparities in child mortality between and within countries emphasise not only our 

reluctance to truly engage with the deep social inequalities inherent in our societies, but 

also a failure to look beyond simple descriptions of the problem to understand the complex 

pathways that ultimately lead to poor outcomes for children. 

 

In this paper, we have reviewed some of the literature on different factors contributing to 

child mortality in high income countries. We provide a framework for considering the role of 

different factors, based on an understanding of the ecological world of the child.  

Interventions to reduce preventable child mortality need to take place at a number of 

different levels, informed by a clear understanding of the interacting risks.  As has previously 

been emphasised,195 a solution-focused approach will identify interventions of proven 

efficacy that tackle some of the underlying causes.  These have the potential, not only to 

reduce cause-specific mortality, but to bring much wider benefits to overall child health and 

well-being.   
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Key Messages 

 Simple categorisations of causes of death by national offices of vital statistics fail to explain 
‘why did this child die of this condition at this time?’. A purely biological or medical approach 
to understanding childhood mortality does not reflect the complexity of interacting risks that 
are best conceptualised within 4 domains: intrinsic child factors, the physical environment, 
the social environment, and service delivery factors. 
 

 Although factors such as gender, age, ethnicity, inherent genetic make-up, and parental 
characteristics are relatively fixed, many environmental, social, and health service factors are 
amenable to interventions that may reduce future child deaths. Analysis of different ‘first 
contact’ and ‘integrated care’ models in countries with better survival outcomes may provide 
insight into improving health care services across community and hospital boundaries. 

 
 

 Relative poverty has wide ranging effects on health and there is a persisting inverse 
association between socio-economic status and childhood mortality in high income countries. 
At a macro-policy level, child mortality is as much a consequence of proper socio-economic 
planning as of changes in health care systems alone. Within each of the 4 domains, actions are 
required at a number of levels including high level policy, public health, health provider 
organisation, those commissioning their services, as well as individual practitioners.  
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