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Preface


Welcome to the 7th edition of Practical Paediatrics.


Practical Paediatrics is used by medical students, doctors training in paediatrics and other specialty areas of medicine, primary care practitioners, nurses and allied health trainees and practitioners, and many other health professional groups.


Practical Paediatrics is intended to bridge the gap between some of the highly summarized handbooks of paediatrics and the bigger textbooks. It gives more than the bare dot-points of paediatric learning without going into highly advanced detail. It covers all of the common and important childhood conditions seen in the more resource-rich countries, and also covers many aspects of normal child development, family influences, and topics such as Indigenous child health.


Practical Paediatrics was first published in 1986. The concept was to provide a paediatric text for medical students that would be user-friendly, practical in its approach, relevant to curricula in Australia and New Zealand, the Asia–Pacific region and internationally, be up to date in its information, and available at a reasonable price. Practical Paediatrics has more than met all of these objectives. There has been a new edition approximately every 4 years and we are pleased that it remains so popular that we now to have the opportunity to publish the 7th edition.


Max Robinson founded the book and was an editor of all editions up to and including the 5th edition. Don Roberton joined Max for the 3rd edition and continued until the 6th. The 6th edition was co-edited by Mike South, and he has been joined for the 7th edition by David Isaacs.


In this edition, all content has been revised, often extensively. There are now 78 chapters with a total of 120 authors (51 of them new for this edition). They are all highly acknowledged experts in their field and prominent teachers in paediatrics in Australia and New Zealand.


Reading lists and up-to-date websites that give useful academic and parent and family information have been included as in the last two editions. These, along with a comprehensive set of Self Assessment Questions, are now available on a website which is accessible to purchasers of the textbook. This allows easy searching of the reading lists, linkages to the websites, and also linkages to online sections of the textbook itself. There are many new Self Assessment Questions, which have been a popular feature, providing a practical assessment of learning by testing problem-solving skills. The answers to each question are accompanied by a rationale explaining the reasons for the answers.


Many new Clinical Examples have been incorporated to assist the reader in placing information in context and to aid the learning process. Highlighted Practical Points in each section serve to emphasize key issues, and also function as an aid to revision.


We are grateful to all the contributing authors, and to staff from Elsevier including Veronika Watkins, Clive Hewat and Vinod Kumar, who have made much of our task easy and pain-free.


We hope that you will find this edition of Practical Paediatrics useful, and that it assists in developing an understanding and interest in the health needs of children, their families and their communities.




Mike South, David Isaacs
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Part 1


Current paediatrics










1.1 Child health and disease




Karen Zwi, Graham Vimpani









Setting the scene


Globally deaths in children under the age of 5 years are at their lowest level ever. They fell by over three million to 10 million deaths annually in the 15 years prior to 2006. Australian children are amongst the healthiest children in the world, generally have access to high-quality health care, and infant and child mortality rates halved between 1986 and 2006, which compares favourably with other high-income countries. However, there are significant groups of children in Australia that have relatively poor health and access to care. These include Aboriginal and Torres Strait Islander children, refugee children, children living in out-of-home care (foster or kinship care), children with disabilities, children from socioeconomically disadvantaged backgrounds, and children living in rural and remote Australia. There are also new emerging morbidities, such as the rising rates of childhood obesity, diabetes, dental decay and emotional–behavioural disorders. In addition, many of our childhood deaths are still preventable, especially those due to injuries such as motor vehicle incidents and drowning. Fortunately children are living for longer with chronic diseases and as long-term survivors of cancer. Therefore, the role of the health system in offering high-quality, child-centred care close to home is becoming increasingly important. This chapter discusses the key child health issues facing Australian children today and ways to improve the health of our children.









What do we know about children and young people in Australia today?


Children and young people (up to the age of 24 years) comprise approximately one-third of the 22.5 million population of Australia, but, as in most other developed countries, this proportion is falling.




• 19.4% of the Australian population is now aged 0–14 years (4.1 million children), compared with over 28% in 1971, although children in the Northern Territory comprise about 25% of the population.


• 4.8% of Australian children are Indigenous and 38% of the Indigenous population is aged less than 14 years. This reflects the higher birth rate amongst Indigenous women (2.1 births per 1000 compared with 1.8 per 1000 in the total population) and the younger age structure of the Indigenous population due to shorter life expectancy.


• 5.9% of Australian children were born overseas in 2009 and 33% have at least one overseas-born parent. Sudan-born had the highest proportion (21%) of residents aged 0–14 years, followed by the USA (16%), Afghanistan (14%), South Africa, Singapore, Pakistan and Zimbabwe (12–13% each). Most migrants enjoy health that is equal to or better than that of the Australian-born population, often with lower rates of death, mental illness and disease risk factors.





Almost 1% of all Australian children are refugees, nearly a quarter of them from Sudan. These children have higher health needs on arrival than the local population due to their adverse environmental circumstances and restricted access to health care in their countries of origin.


The number of children in out-of-home care has more than doubled since 1997, from 11 600 to 26 700 in 2008, with the rate increasing from 3.0 placements per 1000 children in 1997 to 6.5 per 1000 in 2008. Children enter statutory care most often because of child abuse and neglect. Some of the risk factors include low family income, parental substance abuse, mental health issues, and community and family violence. Across the country, Indigenous children are nine times more likely to be placed in out-of-home care (foster care, kinship care, residential care) than non-Indigenous children. Australian surveys have shown that the majority of these children have chronic physical, developmental or mental health conditions arising from their earlier neglect and trauma.









Where do Australian children live and why is this important?


The majority (86%) of Australian children aged 0–14 years in 2007 live in the south-eastern mainland states: almost one-third in New South Wales, a quarter in Victoria and one-fifth in Queensland.


Two-thirds of Australian children aged 0–14 years live in major cities. Three per cent of children live in remote and very remote areas. Indigenous children are eight times more likely to live in remote and very remote areas, accounting for 38% of all children in these areas, despite accounting for less than 5% of all children. Children comprise a larger proportion of the total population living in rural and remote areas. Access to high-quality health care is poorer in these areas and children experience higher death rates, higher rates of neural tube defects and lower rates of cancer survival than those in major cities.









What are the circumstances of Australian households?






Family composition


The type of family in which children live has changed minimally in the decade to 2007. Some 83% live in couple families (including 10% in blended and step families) and around 17% in one-parent families, 87% with their mother.









Family income and work


Poverty is well known to affect the health of children. Australia is ranked behind many developed countries, with 10 of 24 Organisation for Economic Co-operation and Development (OECD) countries having a lower proportion of children living in relative income poverty than Australia.




• In 1999, 12% of Australian children aged 0–17 years lived in households with equivalent income of less than 50% of the median household income (relative poverty).


• In 2005–2006, low-income households (those in the second and third income deciles) with children aged 0–12 years accounted for 421 300 households Australia-wide and received on average $347 a week ($218 a week less than median-income households with children aged 0–12 years).


• Jobless families are disproportionately likely to be reliant on welfare, to have low incomes and to experience financial stress. In 2006, 15% of Australian children aged 0–14 years lived in jobless families, a decline from 19% in 1996.


• Nearly half (42%) of Indigenous children aged 0–14 years live in jobless families, three times the proportion of all children. The higher proportion of Indigenous children living in one-parent families contributes to this higher rate, as 45% of Indigenous children live in one-parent families compared with 20% of all children. 68% of Indigenous children living in one-parent families do not live with an employed parent.


• Australia had the second highest proportion of working-age, jobless families with children aged 0–17 years of 24 OECD countries in 2000, largely due to the relatively high rate of one-parent households in Australia and the high rate of joblessness (51%) among this group.












Why does this matter?


Members of jobless households report worse physical and mental health and lower life satisfaction than members of households where someone is employed. There are causal relationships between parental joblessness and family conflict, family breakdown and child abuse. Secure employment provides financial stability, self-confidence and social contact for parents, with positive effects flowing on to children.












Childcare and early childhood education






Why are early childhood education and care important for health and wellbeing?


Most Australian children participate in child care or early education prior to school entry. Early experiences in a child’s life strongly influence the biological pathways that affect cognition, behaviour, language development, capacity to learn, memory, stress re-sponse, and physical and mental health and wellbeing throughout life. Early childhood education is important for successful transition to formal schooling. It is also associated with a lower incidence of personal and social problems in later life, such as school dropout, welfare dependency, unemployment and criminal behaviour. Preschool programmes may be especially positive in the lives of children from disadvantaged backgrounds, where children may not be receiving the stimulation they require from the home environment. An English study of over 3000 preschool children found that the increased risk of antisocial or worried behaviour among disadvantaged children at school entry can be reduced by high-quality preschool care at 3 and 4 years of age.









Australian children’s experiences of child care and early education


In 2008, 50.2% of Australian under 2-year-olds were in formal or informal child care, compared with 41% in care in 2002. Around half (47%) of children in child care spent less than 10 hours per week in care. A further 37% were in care for 10–29 hours, and 16% of children spent more than 30 hours per week in child care. It is within this latter group where British and American studies have raised concerns about the increased prevalence of disruptive behaviour in later childhood.


Overall, the most commonly used type of child care was informal care, used by 29% of all children aged 0–12 years. Care provided by grandparents was the most common type of informal care and was used by 19% of children.


Social Trends 2010 reported that the use of child care was highest (78%) for children in one-parent families where the parent was in full-time employment. Around two-thirds (64%) of children attended care if their parent was employed part-time, whereas the proportion of children attending care dropped to 40% if the parent was not employed.


The story was similar for couple families. When both parents were in full-time employment, 60% of children usually attended child care. This fell to 51% for children in families where one parent was employed full-time and the other part-time. The proportion of children in child care was lower when both parents were employed part-time (41%) or if only one parent was employed full-time (25%) or part-time (26%). The proportion of children in child care was only 17% for couple families where neither parent was employed.


It is difficult to estimate the number of children who participate in formal early childhood education programmes in the years before the first year of primary schooling owing to the varied nature of children’s services throughout Australia and differences in data collection between states and territories. According to the Australian Bureau of Statistics (ABS) 2005 Child Care Survey, 68% of children aged 3–4 years attended preschool or a long day-care centre. Nearly half (48%) of long day-care services offered a preschool (or structured educational) programme.


In terms of children’s participation in pre-primary education, Australia is one of the worst performers in the OECD, despite growing evidence that preschool education has major long-term benefits for the child’s educational and social trajectory.












Why is the proportion of children in the population declining and what does that mean for children of the future?


Since the last century there has been a general decline in fertility in Australia to the current level of 1.77 children per woman. In addition there has been a significant increase in life expectancy leading to ageing of the population. Consequently, the projected child population proportion (aged 0–14 years) will drop from almost 20% in 2010 to 12–15% in the year 2051. Whilst it can be argued that expenditure on quality, evidence-based services for children and young people is a cost-beneficial investment likely to promote better health and wellbeing in the population generally, the ageing population is likely to create pressure on the allocation of resources for children’s services in the future.









Child health






What affects child health?


The health of a child reflects a complex interaction between biological susceptibility and the child’s experience of the environment. The child’s environment affects health in both immediate and long-term ways, with physical factors such as pollution or hunger due to neglect having a short-term impact as well as possibly affecting the child’s wellbeing and health in the long term. Many factors previously thought to be short-term problems (such as low birth weight) are now known to produce adverse health effects well into adult life.


The context in which a child grows up plays a major role in that child’s lifetime health. A child’s health can be deeply affected by the family circumstances, the community in which the child is raised, and the cultural and social factors operating in society. Factors such as the protection of children’s rights in society, community support to new parents, how a society deals with poverty or discrimination, the availability of maternity leave or welfare grants to unemployed parents all affect the health of that society’s children.


There is convincing evidence that home visiting to high-risk, disadvantaged parents before and after the birth of their child and good-quality early childhood education can significantly affect the life trajectory of those children, affecting their cognitive development and successful transition to formal schooling. These interventions are associated with lower incidence of personal and social problems later in life, such as school dropout, welfare dependency, unemployment and criminal behaviour. These effects are more marked in children from disadvantaged backgrounds and therefore may be particularly effective in closing the gap between advantaged and disadvantaged children.


Greater understanding of the role of gene–environment interactions on child health outcomes (epigenetics) has demonstrated the combined impact of biological susceptibility and adverse environmental factors. For example, a Canadian study has shown that adults who have committed suicide and were abused as children have reduced NR3C1 gene expression (through methylation) and reduced total glucocorticoid expression in the hippocampus compared with those who committed suicide with no history of childhood maltreatment. This combination leads to reduced feedback inhibition and thus to higher cortisol levels in response to stress, enhancing its effects in adulthood, vulnerability to mood disorders and increasing suicide risk.









How do we describe child health?


We use rates of mortality and morbidity to evaluate the health status of a community. Mortality is a very crude index of health and is of limited value in assessing the health status and health needs of a community. Morbidity is a measure of the presence or absence of medical diseases or conditions. A widely accepted view is that to describe health adequately involves also measuring a broad range of social and economic risk and protective factors. In 1946, the World Health Organization (WHO) defined health holistically as ‘a state of complete physical, mental, and social wellbeing and not merely the absence of disease or infirmity’. A child’s physical, mental and social wellbeing is inextricably linked to the environment and social values surrounding that child. Furthermore, children and adolescents are growing and developing rapidly, and may be more susceptible than adults to adverse environmental influences (Fig. 1.1.1).
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Fig. 1.1.1 A conceptual framework for Australia’s health.


(From Australian Institute of Health and Welfare 2010 Australia’s health 2010: the twelfth biennial health report of the Australian Institute of Health and Welfare. AIHW, Canberra, p 4, with permission.)












Individual and social determinants of health


Levels of health and wellbeing depend on two broad forces: determinants (factors that influence health) and interventions (interventions to improve health). There are many determinants and they interact in complex ways. They range from individual behaviours (such as smoking or drink-driving) to much broader factors such as socioeconomic background. All of these interact with our genetic makeup to produce health outcomes, such as reduced life expectancy, and increased illness or disability. Interventions can range from personal services to treat the sick to broad preventive campaigns such as encouraging breastfeeding.


Protective factors promote positive health and development and include factors such as infant breastfeeding, physical activity and sound nutrition. Factors that increase the risk of ill-health in children include overweight and obesity, exposure to tobacco smoke or alcohol use in pregnancy. From a practical point of view, complete paediatric clinical assessment requires a consideration of all aspects of the child’s life, such as the home circumstances, the access to health care, the physical and mental health of the parents, and the quality of community support available. This applies equally to every child whether they present with leukaemia, cystic fibrosis, acute bacterial meningitis, developmental delay, child maltreatment, behaviour problems or even a well-child review (Fig. 1.1.2).
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Fig. 1.1.2 A conceptual framework for determinants of health.


(From Australian Institute of Health and Welfare 2010 Australia’s health 2010: the twelfth biennial health report of the Australian Institute of Health and Welfare. AIHW, Canberra, p 65, with permission.)















Mortality


Death rates in children provide insights into the social and environmental conditions in which Australia’s children grow and develop. In 2007 there were 1709 deaths among children, with 70% of these in infants (under 1 year of age), a rate of 4.2 deaths per 1000 live births. The number of deaths among 1–14-year-olds was considerably lower at 506 deaths (a rate of 13 per 100 000). Over the last two decades there has been a steady decline in the death rate for those aged 1–14 years. In contrast, infant mortality rates almost halved between 1986 and 2006.






How is mortality in Australia changing?







• Australia’s life expectancy at birth continues to rise and is among the highest in the world (79 years for males and almost 84 years for females), although for Indigenous people it remains about 20 years less.


• Infant mortality has fallen from a rate of approximately 100 per 1000 live births at the turn of the 20th century to the 2007 rate of 4.2 per 1000 live births. Figure 1.1.3 shows the decline over the last two decades.


• Death rates among children and young people have halved in the last two decades, largely due to fewer transport-related deaths.


• Neonatal mortality has fallen below 3 per 1000 for the first time, in association with better perinatal care.


• Post-neonatal mortality has improved due to the declining rate of sudden unexplained deaths in infancy.


• The Indigenous infant mortality rate declined by 47% between 1991 and 2006 (Fig. 1.1.3).


• Infectious disease mortality is declining as a result of improved socioeconomic circumstances and universal immunization programmes.
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Fig. 1.1.3 Infant mortality rate, 1986–2006.


(From Australian Institute of Health and Welfare 2010 A picture of Australia’s children 2009. AIHW, Canberra, with permission.)















Spotlight on Indigenous children


In Australia, Indigenous mortality and morbidity rates are substantially higher than non-Indigenous rates at all ages.




• The proportion of low birth weight infants is 5.9% overall, but 12.5% for Indigenous births.


• The proportion of preterm infants is 7.9% overall, but 13.7% for Indigenous births.


• The Indigenous perinatal mortality rate is two times higher than the non-Indigenous rate (20 per 1000 versus 10 per 1000).


• The Indigenous infant mortality rate is three times higher than the non-Indigenous rate (13 per 1000 versus 4.2 per 1000), although the gap is closing.


• The Indigenous 1–14 years mortality rate is three times higher than that of non-Indigenous Australians (39 per 100 000 compared with 13 per 100 000).


• Some 70% of the ‘excess’ deaths in rural and remote areas (observed deaths in rural and remote areas compared with what would be expected if city death rates had applied) occur in Indigenous children.


• Injury (which is largely preventable) was the leading cause of death for Indigenous children, accounting for almost half of all deaths (46%).


• Indigenous Australians have the highest recorded rates of acute rheumatic fever and rheumatic heart disease in the world, almost exclusively restricted to the Northern Territory and Central Australia, and extremely rare in other Australians.


• The teenage birth rate is five times higher in Indigenous women (80 births per 1000 compared with 15 per 1000), and increases the risk of adverse health outcomes. The rate increases with increasing remoteness.









How can we explain the health of Indigenous children?


The health inequality of Indigenous Australians compared with the rest of the population reflects disadvantage across a range of socioeconomic factors that affect health and wellbeing. The low socioeconomic status arises from lower levels of education, employment and income, and results in greater exposure to factors such as smoking, poor nutrition, alcohol misuse, overcrowded living conditions and violence. However, not all the health inequalities are explained by socioeconomic differences and there are complex historical, cultural, access and political factors impacting on Indigenous health. On the positive side, Indigenous children are just as likely to be fully immunized at 2 years of age as non-Indigenous children, and Indigenous households with children aged 0–14 years are just as able to get support during a time of crisis (reflecting extended family and community support structures – ‘social capital’) as non-Indigenous households. The Council of Australian Governments has committed to halving the mortality gap for Indigenous children aged under 5 years within a decade. Improvements in Indigenous child mortality (Fig.1.1.4) require better access to antenatal care, teenage reproductive and sexual health services, child and maternal health services, and integrated child and family services.
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Fig. 1.1.4 Infant mortality by Indigenous status, 1991–2006. Deaths are based on year of registration and state of usual residence (Western Australia, South Australia or Northern Territory). The average of births over 1993–1995 in Western Australia was used as the denominator for infant mortality rates for 1991 and 1992 to correct for errors in births recorded for 1991 and 1992.


(From Australian Institute of Health and Welfare 2010 A picture of Australia’s children 2009. AIHW, Canberra, with permission.)















Infant mortality


Infant mortality rates are important indicators of child health, and refer to infant deaths within 1 year of birth. The leading causes of death in this age group in 2007 were:




• Perinatal conditions (48%)


• Congenital anomalies (26%)


• Ill-defined conditions, mostly sudden infant death syndrome (SIDS) (12%).





Part of infant mortality is neonatal mortality, which is death within 28 days (ABS definition) of birth. Neonatal mortality has reduced substantially since the 1920s in Australia. Some 60% of neonatal deaths occur on the day of birth, with most being due to extreme prematurity, poor fetal growth, congenital malformations or pregnancy complications. With the advent of neonatal intensive care in the late 1960s, the neonatal mortality rate declined even further. Other important factors contributing to the decline have been the use of periconceptional folate to prevent neural tube defects (anencephaly, spina bifida and encephalocele) and improved understanding of the determinants of premature labour, intrauterine growth restriction, and some developmental anomalies. Figure 1.1.5 shows Australia’s Infant Mortality Rate as compared to other selected OECD countries.
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Fig. 1.1.5 Infant mortality rates among selected OECD countries, 2006. Data for Canada and the USA are for 2005. Based on data from 30 OECD countries, using the most recent year of available data.


(From Australian Institute of Health and Welfare 2010 A picture of Australia’s children 2009. AIHW, Canberra, with permission.)









Sudden infant death syndrome


A major contributor to the recent decline in post-neonatal mortality (children aged over 1 month and under 1 year) has been the decline in deaths from SIDS. SIDS is the commonest cause of sudden unexplained death in infancy (SUDi), for which strict diagnostic criteria must be satisfied. Between 1982 and 2002, the SIDS death rate fell from 180 to 46 deaths per 100 000 live births. Public education campaigns during the 1990s, emphasizing that babies should be placed on their back when placed to sleep, contributed to the decline. Apart from sleeping position, other risk factors have also been identified consistently from epidemiological studies. These include maternal cigarette smoking, lack of breastfeeding, overheating of the baby and a parental history of illicit drug use. Unfortunately, the rate of SIDS in Indigenous infants remains higher than in non-Indigenous infants, probably because of a higher prevalence of the risk factors.









Causes of death between 1 and 14 years


More than 98% of children survive from birth to 15 years of age (Fig. 1.1.6). The mortality rate for children aged 1–14 years declined by 52% between 1983 and 2003.
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Fig. 1.1.6 Death rates for children aged 1–14 years, 1986–2006.


(From Australian Institute of Health and Welfare 2010 A picture of Australia’s children 2009. AIHW, Canberra, with permission.)





The three main causes of death in 2007 were:




• injury (37%)


• cancer (17%)


• diseases of the nervous system (10%). (Figure 1.1.7)
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Fig. 1.1.7 Leading causes of death among children aged 1–14 years, 2004–2006. ‘Other causes’ accounted for 17% of child deaths among 1–14-year-olds in 2004–2006.


(From Australian Institute of Health and Welfare 2010 A picture of Australia’s children 2009. AIHW, Canberra, with permission.)





The leading causes of injury death in this age group are road transport incidents (involving occupants, pedestrians and cyclists) and drowning (domestic swimming pools, bathtubs, dams and drains, rivers and sea, and domestic buckets). Swimming pool drowning accounts for about half of all drownings in those aged under 5 years, a proportion that has shown no significant change since the 1990s.


The decline in injury mortality has been due to a number of preventive actions, including:




• child-resistant packaging of medication


• traffic control measures (such as infant and child seat-restraint legislation, improved vehicle design, traffic control through speed cameras, random breath-testing, school speed zones and young driver regulations)


• domestic pool isolation fencing.





Another important cause of preventable mortality in children is bacterial meningitis. Introduction of universal immunization for Haemophilus influenzae type b (Hib), meningococcus C and pneumococcal infections has resulted in a significant decrease in invasive disease due to these organisms.









Causes of death between 15 and 19 years


Mortality rates in this age group are about five times higher than in children aged 5–14 years, although substantially lower than in the 0–4-year group. The principal causes of death in adolescents are injury (50%), suicide (20%) and cancer (10%). Traffic-related causes are the most important contributor and alcohol use is the key risk factor. The mortality rate for males is twice that of females in this age group. The disturbing increase in adolescent male suicide that occurred between 1979 and 1998, with the rate increasing by 40%, has begun to fall for reasons that are unclear; in 2002 rates were at their lowest since 1984. The male rate is currently four times higher than the female rate.












Morbidity






Changes in disease patterns






How is children’s health changing?







• The prevalence of asthma in children and young people rose during the 1980s and 1990s (from 12.3% to 19.2%), but there has been no further increase since then. Currently, 12% of children report asthma as a long-term condition, one of the highest rates in the world. Around 40% of children with asthma live with a person who smokes; higher exposure rates occur among socioeconomically disadvantaged children.


• There has been increasing concern about problems of developmental health and wellbeing, with 35% of new paediatric consultations for behaviour problems and 13% for learning problems. Around one in seven (14%) of Australian children aged 4–14 years had mental health problems in the latest National Survey of Health and Wellbeing (1998).


• One in four children (25%) aged 5–17 years are overweight or obese.


• The prevalence of disability has increased from 5.3% in 1981 to 8.3% in 2003. Almost half of these children had severe or profound core activity limitations, so that they needed assistance with one or more of the core activities of daily living (self-care, mobility or communication tasks). Some 75% of 5–19-year-olds with a disability also experienced schooling restrictions that resulted in them needing special assistance, arrangements or equipment at school, attending special classes or a special school, needing frequent time off school or having difficulty with aspects of school work or the school environment. A quarter of those with a disability had asthma and others had autism, disruptive behaviour and intellectual impairment. More than 90% of children with autism had severe or profound core activity limitations, and all had schooling restrictions.


• There has been a rising incidence of cerebral palsy in births under 1500 g (from 10 to 70 per 1000 live births) during the last 25 years, largely due to the improved survival of these children.


• Rates of sexually transmitted infections (chlamydia and gonococcal infections) are increasing amongst young people aged 15–24 years.












Which diseases are declining and why?


Paediatrics has changed dramatically during the past 50 years, as the mortality rate for all life-threatening conditions has declined. The most dramatic change has been as a result of declines in infectious diseases in particular. This has been the result of improved living conditions, higher levels of education, and the availability of immunization and antibiotics.


Of particular importance is the greatly reduced incidence of tuberculosis; chronic suppurative diseases of the chest, bone and ear; rheumatic fever and rheumatic heart disease; and streptococcal infections. It should be noted that the incidence of all infections was falling well before the advent of antibiotic and chemotherapeutic drugs, which are often credited incorrectly for control of infection.









Which diseases are increasing?


In contrast to these improvements, some other childhood diseases have shown a rising prevalence, for which the causes are unclear. The incidence of type 1 diabetes has increased since 2000. The increase has been too rapid to be caused entirely by genetic factors and is more likely to be environmental factors causing changes in the immune system that trigger the disease.


New challenges have also been posed by the emergence of problems of developmental health and wellbeing that are related to extensive changes in social and family life during the past 30 years. Examples are child maltreatment, behaviour and learning problems, youth suicide, obesity and other eating disorders, substance misuse and early onset of criminal behaviour.












Burden of disease and long-term health conditions


Chronic and long-term conditions account for a large proportion of the burden of disease among children, and can affect growth and physical, social and emotional development. In 2003, almost a quarter of the burden of disease in children was due to mental disorders such as anxiety and depression, attention-deficit disorder and autism spectrum disorders. A further 18% was due to chronic respiratory conditions (mainly asthma) and 16% to neonatal conditions (Table 1.1.1).




Table 1.1.1 Burden of disease and mortality in 0–14-year-olds in Australia
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Conditions such as cancer and diabetes are uncommon in childhood but a considerable number of children are affected by them each year. Type 1 diabetes most often appears during childhood or adolescence and requires ongoing management to control and reduce the risk of complications. The rate of new cases in 2007 (24 per 100 000 children) has increased significantly since 2000 (19 per 100 000 children). For cancer, the rate of 14 per 100 000 children in the 5-year period from 2002 to 2006 has not increased since 1996–2000. The most common cancer types are lymphoid leukaemia, cancer of the brain and myeloid leukaemia. Overall survival from cancer and leukaemia in particular continues to improve. The 5-year survival rate for children with leukaemia increased from 64% to 83% between 1982–1986 and 1998–2004.









Is birth weight important?


A key indicator of infant health is the proportion of infants with low birth weight. ‘Low birth weight’ is defined as less than 2500 g at birth; ‘very low birth weight’ is under 1500 g and ‘extremely low birth weight’ is under 1000 g. There has been little change in the incidence of low birth weight in recent generations. Indeed, there has been a slight rise in its incidence in the last decade (from 6.3% to 6.8%), which is explained partly by a higher proportion of older mothers giving birth. In 1998, the birth rate in women over 35 years of age exceeded that in those less than 19 years for the first time. Low birth weight babies have a greater risk of poor health and dying, require longer periods of hospitalization after birth and are more likely to develop significant disabilities.


Low birth weight has been found to have enduring effects on health and is associated in adulthood with type 2 diabetes, high blood pressure, metabolic and cardiovascular disease, and possibly obesity. Many of the risk factors for low birth weight are modifiable by providing good antenatal care to pregnant women, reducing smoking, and optimizing general health and nutrition before and during pregnancy.












Australian health services







• Health expenditure in 2007–2008 exceeded $100 billion for the first time and equalled 9.1% of gross domestic product (GDP).


• In 2007–2008, just over 2% of total health expenditure was for preventive services or health promotion.





In addition to the risk and protective factors discussed above, the capacity of the system to deliver a high- quality service plays a major role in improving the health and wellbeing of children. Care should be accessible, responsive to the population it serves and cost-effective. Some key performance indicators are used to reflect how well the system is performing in delivering quality health care to Australian children. These include the coverage of screening programmes such as the neonatal hearing screening programme, and preventive interventions such as childhood immunization. In general, preventive activity is more cost-effective than interventions designed to treat health problems that have already occurred. Nonetheless our health-care expenditure is heavily weighted towards treatment rather than preventive services. Health-care costs are rising steadily in Australia and redirecting more funding towards prevention of disease may help to reduce this escalation.









Why are children taken to a health service?






Hospitalizations


Around 10% of hospital admissions in Australia are for children under 15 years. Respiratory conditions were the most common reason for hospitalization in 2007–2008, followed by injury and poisoning. Boys were 1.6 times more likely to be hospitalized for injury as girls, with falls accounting for 39% and land transport incidents for 13%.









Children and adolescents presenting to general practitioners


From an ongoing national survey of general practice statistics, it is known that 15.8% of total general practice encounters in Australia are for children aged 0–14 years, with a further 9.8% for young persons aged 15–24 years. The top reasons for consulting a doctor, including but not limited to general practitioners (GPs), in children aged under 15 years were respiratory conditions (upper respiratory infection, including tonsillitis, asthma and acute bronchitis) and immunization. Rates of presentation to GPs for asthma fell by almost one-third in 0–4-year-olds between 1998–1999 and 2001–2002.









Children and adolescents presenting to specialized paediatric services


In the Australian health-care system, children may be referred to a consultant or specialist paediatrician by a general (or primary care) practitioner for consultation on difficult problems, or for management of rare or difficult-to-treat chronic illnesses. Paediatricians work in the community and/or in general hospitals with paediatric facilities (secondary paediatric services) or children’s hospitals with extensive subspecialty services (tertiary hospitals). In addition, public and some private hospitals provide accident and emergency services for children. The pattern of injuries and acute and chronic illnesses seen in these settings varies according to the mix of private and public paediatric hospitals serving urban and rural communities. The case mix (pattern of clinical problems) differs for outpatient clinic attendances, emergency department presentations and hospital admissions.


A 12-month survey of the practice profile of paediatricians in the Barwon region of Victoria in 1996–1997 found that 10% of the childhood population had consulted a paediatrician practising in the community during this period: 68.9% of consultations concerned medical problems, with central nervous system/disability and the respiratory system each accounting for 16%, and gastrointestinal problems a further 14%. Nearly 35% of children seen had behavioural problems, with 76% of these relating to attention-deficit/hyperactivity disorder (ADHD), which was the most common diagnosis overall. A further 14.5% of consultations concerned children with epilepsy or disability, 13% were for children with learning problems and 10% were for asthma. Just over 4% of all consultations involved children with significant social problems. At least 50% of these paediatric medical consultations involved children with a chronic illness.


Attendances at an emergency department provide a further component of the picture of child injury and acute illness. Gastroenteritis, asthma and injuries dominate the mix of clinical conditions treated in this setting. Children aged 0–4 years with asthma attend emergency departments relatively more often than people of other ages who have asthma.












Health behaviours


The health status of children and young people is changing as evidenced by health behaviour changes:




• Increased immunization uptake has followed the establishment of the Australian Childhood Immunisation Register (ACIR): 90.5% fully immunized at 1 year in 2002, 87.8% at 2 years and 80.6% at 6 years.


• There has been a plateau in rates of adolescent smoking but with persisting higher rates among girls (32% versus 28% for boys).


• Rates of obesity and overweight are rising: 25% of 7–18-year-olds in Sydney and Melbourne are overweight.





A number of factors that rely on public participation have a profound impact on child health, and on future good health as an adult. In traditional societies, parenting was a responsibility of the clan, not just the biological parents. The quality of parenting provided in developed countries is now arguably one of the major determinants of public health, being implicated in the high prevalence of academic failure, disruptive behaviour and other mental health problems, intentional and unintentional injuries, substance misuse and juvenile crime.


Other health behaviours may also have benefits or adverse effects; for example, high rates of breastfeeding and immunization, use of child restraints in motor vehicles, sun exposure protection using clothing and sun-screen creams, healthy nutrition, active lifestyles, pool fences and swimming competence, and bicycle helmets all have a beneficial impact on disease and injury prevention.






Smoking and sun exposure


The massive increase in the incidence of lung cancer in men over the age of 50 years preceding the 1980s and, in more recent years, the rise in women, along with the increase in melanoma in both sexes, stands in stark contrast to the relatively stable incidence of most other cancers. What have these outcomes to do with paediatrics? The answer is that the behaviours associated with an increased risk of these diseases commence in childhood and adolescence.






Smoking-related disorders


The current patterns of lung cancer incidence and mortality in men (a 2% per year decline) and women (a 1.6% per year increase) probably reflect smoking behaviour patterns 20 years ago. Most smokers commence smoking in adolescence and this behaviour, once established, may be difficult to change. In addition, the number of pack-years of smoke exposure is directly related to the risk of smoking-related cancers, cardiovascular disease and numerous other health problems. The relationship between media exposure to cigarette promotion and the likelihood of young people becoming smokers is strong and well established. With increasing awareness of the profound and irrefutable causal relationship between cigarette smoking and disease, and with new laws restricting the way in which cigarettes may be advertised, the prevalence of adolescent smokers in Australia has finally started to decline during the past 15 years, although daily smoking rates are higher in 16–17-year-old girls (14.5%) compared with boys (7.95%).


Furthermore, the recent widespread recognition of the harmful effects of both prenatal and postnatal passive smoke exposure in children (low birth weight and prematurity, and all of their consequences, respiratory infections, asthma, otitis media, impaired lung growth) has led to rapid changes in public policy, laws and community practices aimed at reducing environmental tobacco smoke exposure, especially for children. The clinician’s role is to assist in the education of young parents, to provide access to professional quit programmes and to encourage smokers in the meantime to smoke only outside the family home and wear protective clothing while doing so, and never in the family vehicle or in the company of children.









Melanoma


In the case of melanoma, the incidence rates have increased markedly since 1983, especially for males. Australian melanoma rates are among the highest in the world, with a 10-fold difference in incidence between Australia and England and Wales. Melanoma risk is related to ultraviolet radiation exposure and the incidence is higher in individuals with many moles, those with fair, sun-sensitive skin, and those who have intermittent high recreational exposure. It is thought that exposure in childhood may be particularly important. It is therefore disconcerting to note that surveys have found that between 9% and 12% of children and young people in all age groups who have been exposed to the sun have not used sun protection.












Obesity and physical fitness


There has been growing concern about the increasing levels of obesity and lack of physical fitness in children and young people in Australia. In 1985, 4% of boys and 6% of girls were classified, according to their body mass index (BMI – a measure of weight for height) as being overweight. More recent studies found that about 25% of children aged 7–18 years in Sydney and Melbourne were overweight, had sedentary lifestyles, and consumed a diet high in fat and low in the intake of fruit and vegetables. It is of some concern that around one-third of children under 12 years of age do not eat any fruit or fruit products, and more than 1 in 5 do not eat any vegetables or vegetable products. Childhood obesity is now being tackled as part of a national strategy developed by the National Obesity Taskforce.












Future directions


There is widespread recognition that social, environmental, family and technological changes during the past half century have contributed to the changing pattern of childhood mortality and morbidity. There is also increasing awareness that exposures and behaviours occurring in fetal life and childhood have lifelong implications for physical, developmental and mental. The benefits of investing in children flow through to the entire population, with outcomes as diverse as greater productivity, lower burden of disease, stronger families, and safer and more connected communities. The health and wellbeing experience of children is thus increasingly being seen as having wide ramifications for the competence, coping and adaptability of human populations undergoing massive social changes associated with their transformation from industrial to globalized, information-based economies. Child health, as it was at the turn of the 20th century but for very different reasons, is once more at centre stage in the grand vision of improving the health and wellbeing of human populations.








What are our ongoing challenges?







• The health of Indigenous children remains significantly poorer on a range of indicators compared with the health of all Australian children.


• Some 40% of deaths in 1–14-year-olds are due to unintentional injury, a preventable cause of death.


• Rates of severe disability and diabetes are rising in children.


• An ‘excess’ of deaths of young children (100 per year) occurs in rural and remote areas.


• The teenage birth rate in Australia is higher than the OECD average, at 18 births per 1000 15–19-year-olds, 42% of whom smoke during pregnancy.



















1.2 Child health in a global context




Trevor Duke









Introduction


In the 20th century there were dramatic reductions in child mortality and general improvements in child health in Western countries. These resulted from economic development, public health interventions, urbanization, better nutrition, maternal health and education, immunization and advances in health technology and curative care. Child mortality rates have fallen from over 100 per 1000 live births in the UK, North America, Australia, New Zealand, Japan, Scandinavian countries and western Europe at the end of the 19th century, to around 4–5 per 1000 live births at the beginning of the 21st century. The vast majority of the world’s people who live in developing countries have not shared in this prosperity and progress. Although progress is being made in most countries, gross inequity exists, with sub-Saharan African and South Asian countries carrying the greatest burden of child deaths and morbidity.


The World Health Organization (WHO) estimated in 2000 that 10.7 million children under the age of 5 years die annually and 99% of these deaths occur in developing countries. By 2008, the estimated number of deaths had fallen to 8.8 million. Figure 1.2.1 shows the distribution of child mortality globally, the majority of under-5 deaths being concentrated in sub-Saharan Africa and South Asia. In 2010, it is estimated that 26 countries had child mortality rates greater than 100 per 1000 live births, all in sub-Saharan Africa except two, Afghanistan and Haiti. A further 30 countries had under-5 mortality rates above 50 per 1000 live births.
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Fig. 1.2.1 The distribution of global child mortality. 1 dot = 5000 annual deaths.


(Source: Black RE, Morris SS, Bryce J 2003 Where and why are 10 million children dying each year? Lancet 361: 2226–2234.)












Child health inequity


Inequity is unfair distribution, and child health has many layers of inequity. Inequity between regions and countries is brought into sharp focus in the 21st century because of globalization and freedom to travel. Countries that are half a day’s flying time away from capital cities in Australia, for example, have child mortality rates 10 times higher than that of non-Indigenous children in Sydney or Melbourne.


Inequity exists also within countries. For example, in Papua New Guinea in 1999 the median child mortality rate was 89 per 1000 live births, but some provinces had under-5 mortality rates as low as 49 and others as high as 164 per 1000 live births. Similarly in Cambodia, the child mortality rates in various provinces ranged from 50 to 229 per 1000 live births. Urban child mortality is generally lower than rural mortality, for example: 43 versus 71 per 1000 live births respectively in South Africa. The neonatal mortality rate in remote mountainous areas of Vietnam is three times higher than in urban areas. In general, the rapid trend towards urbanization has contributed to lower child mortality, but some city slums in developing countries have rates of child disease and death that are higher than their nation’s average.


Income is a major determinant of child mortality risk. In 2003, the average under-5 mortality rate was 123 deaths per 1000 in low-income countries, 39 in lower-middle-income countries and 22 in upper-middle-income countries. In high-income countries the rate was less than 7 per 1000. Within-country income inequity also has a great effect on child mortality risk. Among the poorest quintiles (the poorest 20%) of the populations of Cambodia and Vietnam, child mortality rates are two to three times higher than in the richest quintiles. Equity of income distribution is also an important determinant: countries with low gross domestic product (GDP) but a more even income distribution have much lower rates of mortality than other countries with higher GDP but inequitable income distribution. Maternal education and access to health services are also closely related to child mortality risk.


Disparities exist in the financial, technical and human resources available for child health, globally and within countries, and this is closely related to mortality risk. In 1973, Professor David Morley said of Nigeria: ‘Three quarters of our population are rural, yet three quarters of our medical resources are spent in the towns where three quarters of our doctors live; three quarters of the people die from diseases which could be prevented at low cost, and yet three quarters of medical budgets are spent on curative services.’ Unfortunately, the same is still true today of many developing countries. The doctor : population ratios of many countries are 20 times higher in cities than in rural areas. Differences in health service access between rural and urban populations manifest in disparities of functional outcomes as well as mortality risk. For example, compared to urban children with epilepsy, children with epilepsy in rural Zimbabwe are less likely to receive treatment (63% rural versus 95% urban), have a greater seizure burden (2.3 versus 1 per month) and are more likely to have problems that impair social and educational attainment.


Human resources in low-income countries are being further eroded by the drain of doctors and nurses migrating to richer countries. Human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) has exacerbated this human resources crisis; to implement effective antiretroviral treatment programmes requires increased numbers of trained health workers. However, the cruel irony is that HIV/AIDS is claiming a major proportion of the young population of doctors and nurses in countries, particularly in Africa, that most need effective prevention and treatment programmes.


Research in child health is also disproportionate to the burden of diseases and inequitably distributed. While $73 is spent on health research per disability-adjusted life-year lost (DALY: an index that combines both mortality and disability) for diseases overall and $8.40 is spent on research into HIV, malaria and tuberculosis, only $0.51 per DALY is spent on research into acute respiratory infection and $0.30 per DALY on diarrhoea. Some 86% of scientific publications and 97% of patents are held by 16% of the world (the advanced economies), while the remaining 84% publish a mere 14% of the world’s scientific papers and hold 3% of the world’s patents. Therefore, between countries and for all major diseases, capacities to deal with child health problems are inversely proportional to the magnitude of the problems.









Causes of global child mortality


The major causes of death in children aged under 5 years globally are listed in Table 1.2.1. The percentages vary widely across regions, with skewed distribution in the Africa region. For example, 94% and 89% of the world’s malaria and HIV/AIDS deaths occur in Africa.


Table 1.2.1 Major causes of death in children under 5 years of age globally, with estimates for 2000–2003 and 2008






	 

	No. of deaths, in thousands






	 

	2000–2003

	2008






	Deaths in children aged 1 month to 5 years

	6685 (63%)

	5220 (59%)






	Acute respiratory infections

	2027 (19%)

	1189 (14%)*







	Diarrhoeal diseases

	1762 (17%)

	1257 (14%)






	Malaria

	853 (8%)

	732 (8%)






	Measles

	395 (4%)

	118 (1%)






	HIV/AIDS

	321 (3%)

	201 (2%)






	Injuries

	305 (3%)

	279 (3%)






	Meningitis

	 

	164 (2%)






	Pertussis

	 

	195 (2%)






	Congenital anomalies

	 

	104 (1%)






	Other

	1022 (10%)

	981 (11%)






	Neonatal deaths

	3910 (37%)

	3573 (41%)






	Pre-term birth

	1083 (10%)

	1033 (12%)






	Severe infection

	1016 (10%)

	 






	 Sepsis

	 

	521 (6%)






	 Pneumonia

	 

	386 (4%)






	Birth asphyxia

	894 (8%)

	814 (9%)






	Congenital anomalies

	294 (3%)

	272 (3%)






	Neonatal tetanus

	257 (2%)

	59 (1%)






	Diarrhoeal diseases

	108 (1%)

	79 (1%)






	Other

	258 (2%)

	409 (5%)






	Total deaths in children under 5 years

	10 595 (100%)

	8793 (100%)







Values in parentheses are percentages of total annual global deaths.


* The apparent dramatic reduction in pneumonia deaths in 2008 compared with 2000–2003 was highly dependent on data from China, the validity of which is uncertain. Note also that deaths from pertussis and meningitis were reported separately in 2008, and neonatal pneumonia was not specifically reported in 2000–2003 data.


Data from: World Health Organization 2005 The World Health Report 2005 – make every mother and child count. WHO, Geneva, p 190 (http://www.who.int/whr/2005/en/) and Black RE, Cousens S, Johnson HL et al. 2010 Global, regional, and national causes of child mortality in 2008: a systematic analysis. Lancet 375:1969–1987.


More than one-third of children who die in developing countries have moderate or severe malnutrition, and malnutrition is implicated in deaths from diarrhoea (61%), malaria (57%), pneumonia (52%) and measles (45%). However, malnutrition is often under-reported in national statistics and under-recognized in clinical settings where childhood malnutrition is so common as almost to be the norm. The situation is even more complex than Table 1.2.1 suggests: although children often present with a single condition (e.g. acute respiratory infection), those who are most likely to die will often have experienced several other infections in recent months, have more than one infection concurrently (e.g. pneumonia and diarrhoea, or pneumonia and malaria) and have malnutrition with micronutrient (such as iron, zinc or vitamin A) deficiency.









Progress in child mortality globally


Since 1990 there have been substantial reductions in deaths in children under 5 years of age. The child mortality rate was 11.9 million in 1990, 10.6 million in 2000, and one modelled projection for 2010 was 7.7 million, a 35% reduction over 20 years. Now no country has a rate of under-5 mortality more than 200 per 1000 live births, whereas in 2000 there were 10 such affected countries. The causes of this progress are many, but include better coverage of health interventions including immunization, vitamin A, insecticide-treated nets, prevention of parent-to-child transmission of HIV, the beneficial effects of urbanization and improved education for girls. In several low-income countries in sub-Saharan Africa there has been an accelerated decline in child mortality since 2000. One factor behind this is resolution of civil wars, allowing health services to re-establish and enabling basic health, education and community interventions to be more widely accessible. Understanding the broader determinants of child survival is crucial to understanding the potential impact of any intervention and the obstacles to reducing child mortality. A recent analysis of data from 152 countries found that gross national income (GNI) per capita, female illiteracy and income equality predicted 92% of the variance in child mortality. A recent study from the Gambia showed that community and social networks, personal support for caregivers in the home, and financial autonomy were more important determinants of child mortality than access to health services. Several large prospective studies have shown that access to community mothers’ groups which support skills and care-seeking results in fewer neonatal deaths.









Child disability and development


Like mortality, the capacity of countries to prevent and treat child disability is inversely proportional to the burden of the problems. Child disability and developmental problems occur at high rates in poor countries because of the frequency of neurological disease (including perinatal asphyxia, bacterial and tuberculous meningitis, cerebral malaria, viral encephalitis and neurocysticercosis), the contribution of undernutrition to developmental retardation (maternal malnutrition, low birth weight, iron and iodine deficiency), high rates of trauma and injury, in utero exposure to drugs and alcohol, congenital syphilis and rubella syndromes, and exposure to environmental toxins. Institutionalization of orphans and disabled children in some countries also contributes to severe developmental delay, because of emotional neglect and malnutrition. The lack of primary prevention, screening and rehabilitation services that might mitigate the effect of disabilities on function also worsens the impact of these conditions on individuals and the community.


In some countries, community rehabilitation services have improved the lives of many disabled children, iodine and other micronutrient supplementation and fortification programmes are under way, programmes for the primary prevention of injuries are starting, and increasingly developing countries are gaining access to vaccines that will prevent meningitis. However, more work in these areas is urgently needed.









Neonatal health


More than one-third of all under-5 deaths occur in the first month of life (see Table 1.2.1) and the majority of neonatal deaths occur in the first few days after birth, making the neonatal period the most hazardous time of life. The majority of the 3.5 million annual neonatal deaths occur in socioeconomic deprivation in developing countries. Programmes to improve neonatal survival are focusing on supervised clean deliveries, essential care of the newborn (early breastfeeding, skin-to-skin warmth), steroids for preterm labour, antibiotics for premature rupture of membranes, maternal tetanus toxoid to prevent neonatal tetanus, prevention of parent-to-child transmission of HIV and identification of sick neonates requiring referral to hospital. Improving obstetric services is essential to addressing neonatal mortality, especially that due to birth asphyxia. WHO has produced guidelines for the management of seriously ill neonates in hospitals in developing countries. Improving neonatal health, particularly the reduction in low birth weight through improved maternal health, may reduce the risk of adult diseases such as hypertension, coronary artery disease and non-insulin-dependent diabetes, which form a large and increasing burden of non-communicable diseases in developing countries. As neonatal mortality falls, resources need to be available to deal with the increased morbidity that will occur in survivors. Such morbidities include malnutrition, chronic lung disease and neurological disease among survivors of prematurity. Mechanisms to follow up very low birth weight babies in low income countries are needed to optimize outcomes.









Adolescent health


The health of young people (defined by WHO as aged 10–24 years) in developing countries has relatively recently been recognized as a high priority. Four out of five people between 10 and 24 years of age live in developing countries. Although mortality rates for adolescents in developing countries are much lower than for children under 5 years, the proportion of deaths occurring in adolescents is several times higher in developing countries than in industrialized countries. However, it is the future costs of current morbidity and the adoption of unhealthy behaviours by young people that pose the greatest risk and provide the greatest opportunities for prevention. As countries pass through economic transition, as the HIV/AIDS pandemic has developed and with increasing urbanization, the health problems of young people are increasingly on the global agenda. WHO estimates that half of all HIV infections have occurred in people less than 25 years old. There is high potential for prevention of many of the major diseases in adults by interventions targeted at adolescents. Indeed, improving the health of young people may be a major key to improving health at all ages: improving adolescent education, delaying reproductive age, improving nutrition and exercise, reducing smoking and drug and alcohol consumption, and preventing sexually transmitted infections will have beneficial effects on the young people themselves now and in decades to come, and reduce the burden of disease among newborns and children in future generations.









Children in complex emergencies


Complex emergencies are identified as acute situations in which there is excess mortality (more than 1 death per 10 000 population per day). They may be due to natural (e.g. flood, tsunami or earthquake) or unnatural (war, famine) disasters, or both. With climate change and population growth placing increasing demands on the environment, conflict over basic resources is likely to increase. Complex emergencies are dynamic, with variable durations of emergency, recovery, resettlement, rehabilitation and development phases. After the initial disaster, high mortality rates are usually due to diarrhoeal disease, cholera and dysentery, measles, malaria, meningococcal disease, tuberculosis, neonatal causes, trauma, malnutrition and micronutrient deficiency. High rates of mental health problems, including post-traumatic stress disorder, depression and anxiety, have been reported in many studies of children living in refugee camps or exposed to violence or armed conflict. At the end of 2009, there were 10.4 million refugees under the mandate of the United Nations High Commission for Refugees (UNHCR), 4.6 million of whom came from Afghanistan and Iraq. In addition, there were 27 million conflict-generated, internally displaced persons, mostly in these two countries and in Somalia.


Many factors impede the delivery of health care in such situations, including lack of human resources and referral services, security constraints, poor supervision and coordination, and failure of integration with local health services or transition to a sustainable health system. In addition, lack of comprehensive guidelines and approaches, especially for the management of neonatal problems, HIV infection, mental health problems, and child and sexual abuse, limit the impact of health care in these situations.









Climate change and child health


Like poverty, climate change has a disproportionate effect on the health of children, and is a major threat to progress in child survival. There is increasing evidence that many of the main killers of children (malaria, diarrhoea and malnutrition) are highly sensitive to climatic conditions. The regions of the world affected by malaria and dengue are expected to extend. In many Asian countries cholera is no longer a seasonal disease but occurs year round, likely because of increases in sea temperatures. Mass displacement because of rising sea levels in low-lying Pacific island nations and food shortages in other countries because of reduced arable land have their greatest effects on children in the poorest communities.









The effect of poor child health on communities


Childhood disease has major effects on the economy and lives of families, communities and developing nations (see Clinical example). Poor health among children or a family member is a common reason for families sliding into poverty. For affected families, the cycle of poverty, poor nutrition, chronic ill-health and low educational attainment is common.





[image: image] Clinical example


Chinua is a 10-year-old Nigerian boy who has sickle cell disease (HbSS). He has had repeated episodes of severe acute vaso-occlusive crises, and recently had a stroke, which left him with a mild left hemiparesis. Previously he had Salmonella osteomyelitis of the right femoral head. He walks with a crutch made by his father. He must take penicillin and folic acid daily. A doctor suggested that he could also take hydroxycarbamide (hydroxyurea) to reduce the frequency of crises, but Chinua’s family cannot afford this. His mother, a weaver, can no longer trade because of Chinua’s frequent need for hospitalization and care at home, and his father has used all the spare cash they had for transportation to the district hospital, clinical care and medicines.












International conventions and child health


There have been several United Nations (UN) conventions designed to improve global child health in the last 30 years. The Declaration of Alma Ata in 1978 was one of the first to identify primary health as being crucial to child survival, and stressed that improvements in food security, clean water, sanitation, appropriate housing and education were crucial to progress. In 1990, the UN Convention on the Rights of the Child stated that all children have the right to the highest attainable standard of health, and access to care and medicines when they are sick, and held governments responsible for providing comprehensive health services. The mantra of the Declaration of Alma Ata was ‘Health for all by the year 2000’. Sadly, for many reasons – the emergence of the HIV/AIDS pandemic, lack of political commitment, inadequate financing, a drastic human resources shortage and inadequate attention to non-health-sector elements – this ambitious aim did not come close to being realized. In 2000, the UN developed the Millennium Development Goals (MDGs) plan, which was signed by all UN member states and set specific goals in eight areas (Box 1.2.1). The fourth MDG calls for a reduction in child mortality. Specifically, MDG-4 states that countries should aim to reduce child mortality by two-thirds of what it was in 1990, by 2015. Some national governments have signed up to a modified target for MDG-4 to reflect what is feasible and realistic. Other MDGs are crucial to child health and development including: to halve the proportion of the population living on less than US$1 per day; to ensure universal primary education; to eliminate gender disparity in all levels of education; to reduce by three-quarters the maternal mortality ratio; to reverse the rising incidence of HIV, malaria and other diseases; to halve the proportion of people without sustainable access to safe drinking water and sanitation; and targets in development aid, market access, debt relief, employment and information access. Each of these goals has specific targets and indicators that can be used as benchmarks.





Box 1.2.1 The eight Millennium Development Goals and key indicators






1 Eradicate extreme poverty and hunger







• Population below $1 a day (%)


• Percentage share of income or consumption held by poorest 20%


• Prevalence of child malnutrition (% of children under 5)


• Population below minimum level of dietary energy consumption (%)












2 Achieve universal primary education







• Net primary enrolment ratio (% of relevant age group)


• Percentage of cohort reaching grade 5 (%)


• Youth literacy rate (% ages 15–24)












3 Promote gender equality







• Ratio of girls to boys in primary and secondary education (%)


• Ratio of young literate females to males (% ages 15–24)


• Share of women employed in the non-agricultural sector (%)


• Proportion of seats held by women in national parliament (%)












4 Reduce child mortality







• Under-5 mortality rate (per 1000)


• Infant mortality rate (per 1000 live births)


• Immunization, measles (% of children under 12 months)












5 Improve maternal health







• Maternal mortality ratio (modelled estimate, per 100 000 live births)


• Births attended by skilled health staff (% of total)












6 Combat HIV/AIDS, malaria and other diseases







• Prevalence of HIV, female (% ages 15–24)


• Contraceptive prevalence rate (% of women ages 15–49)


• Number of children orphaned by HIV/AIDS


• Incidence of tuberculosis (per 100 000 people)












7 Ensure environmental sustainability







• Forest area (% of total land area)


• Nationally protected areas (% of total land area)


• GDP per unit of energy use (PPP $ per kg oil equivalent)


• Carbon dioxide emissions (metric tons per capita)


• Access to an improved water source (% of population)


• Access to improved sanitation (% of population)












8 Develop a Global Partnership for Development







• Youth unemployment rate (% of total labour force aged 15–24)


• Fixed line and mobile telephones (per 1000 people)


• Personal computers (per 1000 people)


















Evidence for effective interventions in reducing child mortality


In 2003, The Lancet published a series on child survival, outlining the evidence for effectiveness of interventions in reducing child mortality. Twenty-three interventions (15 preventive and 8 curative) aimed at the commonest causes of child mortality had high-grade evidence for effectiveness (i.e. large randomized controlled trials and/or systematic reviews). These interventions were selected for being low cost and having potential for implementation at near- universal scale in low-income countries. Some interventions protect against deaths from many causes. For example, breastfeeding protects against deaths from diarrhoea, pneumonia and neonatal sepsis, whereas insecticide-treated materials (bed-nets, sheets, etc.) protect against deaths from malaria and also reduce deaths from preterm delivery. However, with the exception of breastfeeding (estimated global coverage of 90%), global coverage of known effective interventions for reducing child deaths from common conditions is low.


To promote a comprehensive model of care for the sick child, in 1995 WHO developed the Integrated Management of Childhood Illness (IMCI). IMCI is a case management and training strategy that focuses on primary health workers managing the most important causes of childhood illness, including identification and treatment of children with multiple pathologies. Evaluation of IMCI in Bangladesh and Tanzania showed improvements in the quality of case management, and increased health-service utilization, increased rates of breastfeeding and nutrition practices, and lower prevalence of stunting. Now, more than 90 countries have adopted the strategy, albeit often in pilot projects with moderate coverage.


In recognizing that primary health care will have an optimal impact on child mortality only if there are effective referral services, WHO has produced complementary guidelines on paediatric care for district or provincial hospitals. These guidelines emphasize that diagnosis and drug treatment are not sufficient for optimal care of the seriously ill child, and that triage, supportive care (including fluids, oxygen, nutrition), monitoring, discharge planning and follow-up are also essential. These processes of care were found to be deficient in audits of practice in many developing and transitional countries, and there is now good evidence that mortality rates can fall substantially when these issues are addressed.


To move closer to MDG-4 in all countries by 2015, the focus will need to be on achieving universal access to health services and on improving equity. Limited resources may need to target interventions towards marginalized populations within low- and middle-income countries. These populations include the poor, refugees and internally displaced persons, families living in remote rural areas and urban slums, disaster areas and war zones, ethnic minorities, Indigenous populations, new immigrants, AIDS orphans, child workers, child soldiers and abandoned children. There is also a need for an ‘enabling environment’ for child health and survival: political commitment, adequate funding, human resources, community awareness and support, improvements in water, sanitation and the environment, and improvements in education and gender equality. The quality of care provided in health facilities and the nature of interactions between health systems, families and communities have major consequences for child health, human rights, poverty alleviation and development.









How can child health professionals in developed countries contribute to global child health?


There are many pathways to meaningful contributions to global child health. However, they all require experience, technical expertise, perspective and cultural understanding. These prerequisites can best be gained by an extended time living and working in a developing country. This early experience, and the eventual expression of this work, can be immensely varied: working as a medical officer, nurse, teacher or researcher in a government hospital, university, public health service, mission hospital, research institute, non-governmental organization working with children, UN organization or collaborative institute for child health. A contribution can be made from virtually any specialty, but clinicians familiar with Western models of curative health care need to appreciate the central importance of public health. Skills in teaching, epidemiology, research and infectious diseases are especially valuable. In the forthcoming decades, increasing numbers of doctors and other health professionals from developed countries will make substantial, ongoing and career-long contributions to global child health, as part of their core work. For others, financial contributions to child health programmes in developing countries may be a preferred option. Whatever the pathways, there are several principles of international health collaboration that should be followed (Box 1.2.2).





Box 1.2.2 Principles of global child health







1. Focus on children who have least access to services


2. Support simple, low-cost interventions that can achieve high coverage


3. Improvement in nutrition is vital


4. Support national and local services and institutions, and deliver services where possible through existing local structures


5. Seek out, respect and support local human capacity; it is often greater than you think


6. Local ownership of ideas and strategies is essential for sustainability


7. Support multidisciplinary and multisector collaboration


8. Use a framework that incorporates human rights and equity


9. Critical evaluation of programmes is crucial to the efficient and ethical use of resources


10. Be patient – progress that incorporates these principles may not be fast, but it may be longlasting








The highest priorities for paediatrics in the 21st century are located firmly in the poorest areas of the developing world. Solutions will be largely local, although regional and global support for local initiatives and priorities is essential. Increasingly this is being recognized by individual health professionals, education and research institutions, medical journals and professional societies in developed countries.












Part 2


Clinical assessment










2.1 The clinical consultation




Mike South, Sean A. Beggs





The clinical consultation is the central act of medicine, with its primary aim being to arrive at a diagnosis and management plan that will assist the patient. For children, as with adults, there are three main pillars for arriving at a diagnosis, namely history, examination and investigations. In most presentations, the majority of the information required for a diagnosis comes from the history, with a smaller amount coming from the physical examination. In many cases, no investigations are required. A common paediatric scenario is one in which a difficult diagnosis is able to be made by an experienced clinician who simply takes a thorough history.





[image: image] Practical points







• Skills in history-taking and examination cannot be acquired adequately by reading a textbook. Ensure you have lots of practice with children of all ages and in different clinical settings.


• Learn to appreciate what constitutes normal growth, development and physical findings on examination. Take every opportunity you can to observe normal children (who might be visiting the hospital or community health centre, in the cafeteria, or even travelling on public transport). Try to guess their ages from your observations (based on size, development and behaviour) and then ask how old they really are.


• Adapt the content and techniques of history-taking and examination to fit the age of the child and the urgency of the medical problem.


• Learn to be flexible in your approach – some patients will need to be examined on the floor, while in a play area, or from a distance.












Planning your approach


To ensure you gain as much information as possible it is important to have given consideration to how you will approach the consultation. The basic structure of the clinical consultation is to take an accurate history and elicit all the relevant clinical signs in order to generate a differential diagnosis list and management plan. The use of a framework such as the SOAP note (below) is of great assistance when planning your initial approach to a consultation. This framework is also of great use when it comes to recording your notes. It facilitates recording them in a clear and concise manner that is easily understood by others involved in the care of the patient.




S – subjective: the history as given by the carers and child


O – objective: physical examination and results of investigations


A – assessment: primary diagnosis and differential diagnosis


P – plan: immediate and long-term plan to manage the patient.





When planning your approach to a paediatric consultation it is important to understand how children differ from adults. Consideration needs to be given to the age and developmental stage of the child, the setting and acuity of the presentation and how to best establish rapport with the child and family.






Age and developmental stage of the child


The approach to clinical history-taking and physical examination of children differs from that used for adults; it also differs with the age and developmental stage of the child. These differences relate to the fact that children are growing and are acquiring new developing skills. There is also generally a third party (parent or caregiver) present, providing a significant component of the history. Therefore the description of symptoms may be modified by the parent’s perceptions or interpretations, and by factors such as anxiety. These factors vary with age also. You will need to modify your approach to establishing rapport with the patient and how the examination is conducted according to the age and developmental stage of the patient. There are differences in the techniques of physical examination and in expected findings at different ages. Different aspects of the history will require emphasis at different ages. For example, details of the pregnancy and birth are relevant in infancy, whereas immunizations, growth and developmental milestones are important in preschool-aged children, and behaviour and schooling need to be explored in older children.









Acuity of the presentation


The urgency of the presenting problem will impact significantly on how the consultation is conducted. In an emergency presentation, urgent treatment will obviously take priority over obtaining a complete history. It is, however, usually appropriate to return to aspects of the history at another time. For example, a complete past history and developmental assessment would not be necessary in a 4-year-old presenting with acute diarrhoea and vomiting, prior to commencing rehydration. However, it would be essential if the presentation was because of parental concern over the child’s speech. In other cases it may be appropriate to split the consultation into more than one session. This is often appropriate for the assessment of more complex problems. Young children often become bored, tired, hungry or irritable if a consultation lasts more than about 30 minutes. This can limit their ability to concentrate or cooperate with the assessment.





[image: image] Clinical example


Louise, a 4-month-old girl, was the first baby in her family. She was taken to the general practitioner by her mother, Mary, who was very anxious because she felt that her baby was constipated, with a bowel action only once every 3 days. Mary was worried that this was because she was not producing enough breast milk to meet Louise’s needs. Mary had been advised by a relative to give Louise laxative drops and to switch to bottle-feeding.


Careful history-taking revealed that Louise was feeding well and was passing a partly formed stool every third day without difficulty. There were no abnormalities on examination. Her growth chart showed that she was gaining weight well and was tracking just above the 50th centile for her age. Mary was shown the chart to reassure her that her baby was thriving. It was explained that Louise’s stool frequency was within the normal range for breastfed babies. Mary was encouraged to continue breastfeeding.












Establishing rapport with the child and family


Your success in obtaining valuable information from the history and physical examination will depend on establishing a good relationship with the child and family. The parents need to know who you are, and to understand the purpose and likely outcome of the consultation. The child needs to feel comfortable in the environment and with you, particularly as you move on to the physical examination. Stranger anxiety, especially in children from about 8 months to 5 years of age, can be a significant obstacle. Experience and understanding help to overcome this.


Introduce yourself to the parents and, for almost all ages, to the child. Explain who you are and your role in the child’s care. A common concern from parents of recently hospitalized children or children attending clinics is that they met many doctors and other health professionals, not really knowing who they were or who was ‘in charge’.


Ask what name the child likes to be called by. How much you should talk directly to the child at this stage will vary with the age of the child and with your assessment of how relaxed the child is. Some children respond well to questions and comments about their favourite sports team, school or a toy they have brought with them, whereas others are shy and anxious if you address them directly. Learn to read children’s responses and adapt accordingly. Young children may initially be very shy and cautious, and become much more confident and interactive later in the consultation.


Children’s behaviour will often reflect how their parents are feeling. It is common for parents to be anxious when attending a medical consultation. If you can form a good relationship with the parents, they will feel more at ease during the consultation and you will also have a better relationship with the child.


Sometimes it is appropriate to reassure the child at the start that nothing unpleasant is going to happen during the consultation (e.g. no blood tests or ‘needles’). The child may associate visits to the doctor with memories of past uncomfortable experiences. Never hesitate to explain why you are asking a certain question or why you are performing a particular part of the examination.









The setting


The physical environment makes a big difference to how children feel. An adult may tolerate undressing in a cold room to be examined, but a 2-year-old will probably cry. A bright, colourful room with pictures on the wall and toys on the floor is much more conducive than a ‘sterile’ clinical environment. A good range of toys, drawing materials, puzzles and other activities for all ages will be helpful.









Observation


It is important to remember that you can gain a significant amount of information regarding a child’s state of health and development, prior to launching into the formal history and examination, simply by observation. It is important when planning your consultation to allow time to sit back and observe the child’s interaction with their parent/carer and the environment. You should be able to assess whether the child looks well or unwell, is appropriately grown and developmentally appropriate for age. Your ability to do this will increase with experience.









Referral information


You will often have referral information from another doctor in the form of either a referral letter from a general practitioner or the notes from the emergency department doctor. You need to take this information into consideration, but not trust it implicitly. It is vital that you assess the child yourself and determine what you believe is the cause of the problem. Parents/patients often dislike having to repeat themselves several times, so it is important to explain clearly why you are asking them to repeat the story again.












Taking the history


As mentioned above, the history is the most important component of the clinical consultation, as this is where the majority of information for making a diagnosis comes from. The basic outline or structure of paediatric history is the same as in adult medicine, but with the need for some variation in the areas that are focused on. This structure includes the following areas, which are described in more detail below:




• Presenting problem


• Past history


• Systems review


• Family history


• Social history


• Developmental history


• Behaviour


• Sleep


• Immunizations


• Medications


• Reviewing your understanding of the history.





It is worth remembering that a number of factors may impact on the taking of a paediatric history, such as how distressed the child is, the level of parental anxiety and sleep deprivation, which is common when looking after sick children. There will also be cases where the family do not speak English and it is vital to use an interpreter.






The presenting problem


Start by asking the parent (and/or child) about the current problem or problems. It is important to find out what they perceive to be wrong and why they have chosen to seek medical attention at this time, and to get this information in their own words. It is also useful to ask what they believe the cause of the problem may be. Remember to use open-ended questions such as: ‘Why have you come to see me today?’ Allow the parent/child to provide the whole story before interrupting to clarify symptoms as this will disrupt their flow and may result in the omission of key information. Understanding the sequence and evolution of symptoms can be just as important as otherwise listing the symptoms themselves. Ensure you get the story from the beginning. Questions such as: ‘When was she last completely well?’ can be very helpful. The pattern of evolution will often reveal the diagnosis (e.g. central abdominal pain, later moving to the right iliac fossa in appendicitis). Parents know their children best and are generally good judges of when something is wrong. Their concerns should be taken seriously.


You then need to explore the symptoms in more detail; for example, if the presenting symptom is cough, you will want to learn its character, whether it is repetitive, whether it occurs under certain circumstances and whether it is moist or dry. When seeking extra detail or clarification, ensure your questions are open (e.g. ‘Can you tell me about his bowel actions?’) rather than closed (e.g. ‘So he has not had any diarrhoea?’). It is important to gain information from the child as well as the carer. How you go about this will depend on the age of the child. For an infant it will be by observation alone, whereas an adolescent may well be the primary provider of the history.


Be sure that the parent understands the terminology you use and always avoid medical jargon. It is also important that you ensure you and the parents have the same understanding of terms that are used in everyday language but are also medical. For example, when a parent uses the term diarrhoea they may mean loose, but not frequent, stools. Or when they say, ‘He vomited bile’, are they referring to yellow gastric juices, which is often the case, or do they mean true bright green bile? You will want to enquire about appropriate epidemiological features such as whether anyone else in the family or other contacts has had similar symptoms, or whether anyone at home is a smoker.


Summarize your understanding of the symptoms and discuss this with the child and their parents once you feel you have a complete picture of the presenting problems and symptoms, to ensure that you have understood the information correctly and also to allow further information to be added if needed.
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William, a 5-year-old boy, was brought by his parents for assessment because they noticed that he was tired each day in the late afternoon. He would lie on the sofa for up to an hour and be uninterested in playing during that time. Following this, he would seem to be his normal self.


This had been going on for nearly a year, since he started school. The rest of the history and examination were unremarkable. The parents’ concerns seemed out of proportion to what is fairly common behaviour in early school-age children. When asked why they had chosen to seek a medical opinion now, they revealed that a child of one of the mother’s work colleagues had recently been diagnosed with leukaemia, and tiredness had been one of the features of her illness. The parents’ major concern was that William might have the same diagnosis.
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• To obtain the trust of a child, you also need to gain the trust of the parent/s.


• Do not use abbreviations or medical jargon during discussion with the family (say ‘blue’ rather than ‘cyanosed’ and ‘breathing difficulty’ rather than ‘dyspnoea’).


• When the family use descriptions such as ‘wheezing’ or ‘croupy’, make sure that these words mean the same to them as they do to you.















Past history


The initial enquiry about the past history seeks to gain information relevant to the current problem and age of the child. It is important to ask whether the current problem has ever occurred in the past and about past illness that might relate to the current presentation (e.g. a past history of meningitis will be very relevant for a 2-year-old who now presents with a seizure disorder). Then move on to the child’s general state of health. Are they usually active and healthy? Have they had any other significant illness, operations or hospital admissions in the past?


For infants, it is important to obtain a history of the mother’s pregnancy (her health, nutrition, use of medications, alcohol intake and smoking during the pregnancy, etc.), details of the birth (gestation, problems during labour, breech delivery, use of forceps or caesarean section) and the condition of the infant at birth (including the Apgar score, if known, and the need for any medical interventions such as oxygen therapy). What were the birth weight and other measurements? Ask about the infant’s course in the first few weeks, including any illness and details of feeding and weight gain. Parents may have the child’s health record, which will provide many of these details. Simple questions such as, ‘Was the mother allowed to hold her baby immediately after birth?’ and ‘How soon was the baby discharged from hospital after birth?’ can probe for problems. In young children, the early feeding history is also important.


Details of the pregnancy, birth and early course of postnatal life are usually of less significance for an older child presenting with an acute illness. They will be important, however, for an older child if the presenting problem is neurological or there is a concern about developmental progress.









Systems review


A brief check for other symptoms should be undertaken, using the usual organ systems approach. Questions should be relevant to the current problem and the age of the child, rather than a long list of routine items. Ask about recent travel or potential environmental exposures if they are relevant to the presenting problem.









Family and social history


These are in fact separate but closely aligned, and therefore are often enquired about at the same time. The young child’s world is the family and it is important to obtain an understanding of the family and social contexts of the child’s illness and management. Ask about the age and health of the child’s parents and siblings. Who else lives in the same household, and who provides most of the child’s care? Does the child live in more than one household, as is often the case when parents are separated? Does the child attend day care, kindergarten or school? Is there a family history relevant to the child’s presenting problems?


Find out about the family’s housing and economic situation. Are the parents employed? Do they receive any financial allowances or community services? Look for factors that might adversely affect the child’s health (e.g. smoking by household members), or that may influence management decisions (e.g. if the family lives a long way from hospital and has no car).


It is usually useful to draw a brief family tree (Fig. 2.1.1).
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Fig. 2.1.1 This brief family tree reveals a lot about the genetic and environmental factors that affect John, who now presents with recurrent cough and wheeze.
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Mrs Baker brought her 10-year-old daughter, Ruth, for assessment. Ruth had previously been an outgoing and active girl but recently had seemed tired and listless, had lost her appetite and would often miss days of school because of headaches and abdominal pain. Mrs Baker was concerned that Ruth had an underlying illness such as glandular fever. Mrs Baker had had glandular fever herself when she was in her teenage years.


As part of the history-taking, enquiry was made about the family’s current circumstances. Ruth’s parents had recently separated, and Ruth, who had been close to her father, saw him only occasionally. Unfortunately, her parents were no longer on speaking terms. On examination, Ruth appeared well although she was rather withdrawn. Blood tests did not suggest any evidence of glandular fever. Ruth’s symptoms were due to the changes in her parents’ relationship and she was assisted by counselling and support from a child psychologist.












Growth and development


One of the aspects of childhood that clearly differentiates it from adult life is that children are growing physically and acquiring new developmental skills. The achievement of a child’s full growth and developmental potential is a central component of childhood and it follows that progress in this area requires careful assessment during the clinical consultation. During the history you should assess this via questions regarding the parents’ perception and later confirm during the examination phase.


In infancy, growth is assessed mainly by checking for adequate weight gain, whereas in older children linear growth and appropriate body weight are both assessed. Where possible, birth measurements and any other previous growth measurement should be plotted on appropriate length/height, weight and head circumference centile charts (see Chapter 19.1). This provides two types of information: an estimate of growth achievement in comparison with that expected for the ‘normal’ population, and also growth progression with time in relation to expected genetic potential by observing ‘tracking’ along centile channels. Measurements are recorded most commonly in the parent-held child health record. An appropriate nutritional intake is an obvious and important prerequisite for normal growth: you should find out the usual daily pattern of food intake (breastfeeding in early childhood, type of formula feeds and intake pattern in later childhood) (see Chapter 3.3).


You should also ask questions to ascertain whether developmental progress is within normal expectations. This can be done for young children by asking specific ‘screening’ questions that determine developmental progress at hallmark ages for each of the four major areas of development: gross motor, fine motor/adaptive, language and special senses, and personal–social. This assessment has its greatest importance in the early years of life to enable early detection of developmental difficulties (e.g. hearing impairment, motor difficulties due to cerebral palsy) and allow early intervention.


For older children, ask about progress at kindergarten or school, including parents’ assessment as to motor skills and cognitive abilities in comparison with siblings and peers. For school-aged children, enquire about special abilities that their child exhibits both in learning and in skills in sports or other activities. Ask children what they enjoy most in their learning activities (‘What things are really fun to do?’) and in what activities they see themselves as having special abilities (‘What are you really good at?’).


If this screening raises concerns, a more detailed developmental assessment is required (see Chapter 2.2).









Behaviour


A brief history of the child’s general behaviour is appropriate. Sometimes a perceived behavioural difficulty is the presenting problem and a more detailed history is necessary (see Chapters 4.1–4.3).









Sleep


Sleep issues can often be a major concern for parents of young children. Poor sleep has been shown to have significant impact on a child’s behaviour and development. It is important always to ask some screening questions regarding sleep; if these raise any concern, a more detailed history should be taken.









Medications


Enquire about current and past medications, including any adverse reactions and suspected drug allergies. Ask specifically about prescription medications and over-the-counter items. Complementary or alternative therapies are now frequently used in children, but parents often forget or are reluctant to mention their use.









Immunization status


Full details of past immunizations should always be obtained. Don’t just ask: ‘Is she up to date with immunizations?’ or ‘Has he had all his needles?’ The answer you get will often be ‘yes’ and may be incorrect. Take time to go through what has been administered and compare this with the recommended schedule. Again, the child health record will be useful if available. Remember that, unless there is a specific contraindication, every clinical consultation should be seen as an opportunity to check immunization status and to offer immunizations that are due or have been missed (see Chapter 3.5).









Closing questions


Complete the history-taking by providing the parent and child with the opportunity to add extra information that may have been left out and to air their own concerns about causes of the presenting problem. The following closing questions will sometimes bring out very important information:




• Is there anything else that is worrying you?


• Is there anything else I should know or anything I have forgotten to ask you?


• Do you have any ideas of your own about what may be causing your child’s symptoms?
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• Always undertake a brief but accurate assessment of growth and development at any consultation.


• Remember to ask about all types of therapy used. Specifically enquire about complementary or alternative medications and other therapies.


• Always take the opportunity to check that the child has received all his/her immunizations at the appropriate ages.


• The closing questions will often be the ones to bring out the parents’ deepest concerns regarding their child’s problem. Don’t omit this important opportunity, and leave yourself enough time to ask.


• Be observant of the child’s physical activities and the child–parent interactions during the history-taking. These unstructured observations are an important part of the information-gathering process.


















The physical examination






Introduction


The purpose of the physical examination is to provide additional information to aid in the diagnosis, assessment of the response to therapy, clues to co-morbidities, and important screening data on growth and development. By the time you are ready to move to the examination you need to ensure you have gained as much information as possible from observation. This is a very important technique with young children as they will not understand why they are being approached and touched by a stranger. Shyness and stranger anxiety may limit their cooperation and some will simply refuse any physical contact. This is particularly the case for children between approximately 9 months and 3 years of age. Obtaining cooperation and a successful examination requires skill, understanding and practice. Don’t be surprised or concerned if you are unsuccessful sometimes: this also happens to experienced paediatricians. Try coming back to the examination at a different time or with a different approach.


Privacy during physical examination is just as important to children as to adults. You need to be friendly and relaxed, with a quiet and calm voice, and use gentle, unhurried physical movements. In young children you will often have to be opportunistic in your examination and be prepared to vary the sequence of the examination according to what the child is doing, examining them where they are most comfortable. For example, if a 2-year-old is asleep on his father’s shoulder, take the opportunity to auscultate while they are quiet. In young children, ask yourself what are the most important items that you need to examine and do these first rather than adopting the more traditional sequence of examination used in adults and older children. Leave any potentially distressing components until last (e.g. examination of ears and throat).You may not be able to undertake all aspects of the examination at one time because it is tiring or frightening for the child. Do not push the child; be prepared to come back at a later stage to continue. Undressing a young child completely will often upset him or her, and you should consider what it is necessary to expose according to the clinical situation.


Hand hygiene is also very important. It is vital that you wash your hands, or use an alcohol-based hand rub, before and after every patient contact. This is the single most important measure to prevent hospital-acquired infections.
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Ravi, an 18-month-old boy, presented to hospital with a history of cough and noisy breathing. His elder sibling had recently had a cold. Ravi was obviously frightened and upset when placed on the couch for the physical examination. He cried and clung to his mother’s blouse when the emergency department resident tried to undress him.


David, the paediatric registrar, suggested that Ravi be placed on his mother’s lap while he observed him from a short distance. The nurse handed Ravi a brightly coloured toy. He stopped crying and started to examine the toy. David was able to note that Ravi was well grown, did not look seriously unwell and was alert. He was pink in room air, there was a clear nasal discharge, and he had an obvious barking cough and mild stridor when resting. David asked that Ravi’s mother lift his upper clothing to expose most of his chest. Ravi looked apprehensive but did not cry. David was able to observe good symmetrical chest movements with a respiratory rate of 22 per minute, and there was minimal indrawing of the intercostal soft tissues. David approached with his stethoscope but again Ravi looked as if he was about to cry. David knew that auscultation of the chest would not add much additional useful diagnostic information in this setting and so he desisted.


Ravi was diagnosed as having viral croup of mild to moderate severity.





Most paediatricians develop their own techniques or ‘tricks’ for obtaining a child’s cooperation with aspects of the examination. Some techniques rely on distraction (e.g. producing a previously unseen toy just prior to auscultation of the precordium). Some may use an incremental approach to obtaining the child’s confidence. For example, in an anxious child, one might commence auscultation of the lungs by placing the stethoscope on a less threatening area than the chest, such as the child’s thigh, then moving it on to the chest once the child has learned that it is not uncomfortable. Alternatively one might auscultate the father’s arm or back first so the child can see that nothing unpleasant is involved. With practice you need to learn methods that suit your own style of interacting with children of various ages. These skills cannot be learnt simply from a book but must be gained from experience of working with children of various ages.


It is important to emphasize that successful physical examination of children is not only about ticking boxes in a checklist. Knowing exactly what to examine in any given situation, how to perform the examination techniques in children of differing ages and how to interpret the results are much more important, and come only from experience in caring for children. Box 2.1.1 includes a list of the items that are commonly included during the physical examination as a guide only – don’t use it as a checklist for every child.





Box 2.1.1 Items commonly included in the physical examination







• Height*


• Weight*


• Head circumference


• Pulse rate*


• Respiratory rate*


• Blood pressure*









General appearance







• Looks well/unwell/sick/very sick*


• Alertness*


• Distressed/cooperative


• General body build


• Overall development including speech


• Facial appearance/dysmorphism*


• Posture, movement


• Interaction with parents*












Skin







• Colour/pigmentation/jaundice/cyanosis/pallor*


• Bruising/petechiae/rashes/scars


• Turgor


• Visible blood vessels


• Subcutaneous fat












Nails/hair







• Cyanosis/pallor/clubbing


• Haemorrhages


• Distribution and colour of hair












Lymph nodes







• Size/mobility/tenderness of nodes in each group (cervical, occipital, axillary, inguinal, etc.)












Head







• Size/shape/posture


• Fontanelles: presence/shape/tension


• Bruit/percussion












Eyes







• Appearance/blinking/ptosis/nystagmus


• Visual acuity/fields


• Ocular movements/squint


• Lids/discharge


• Fundoscopic appearance


• Light and corneal reflex












Ears







• Position/shape


• Discharge


• Hearing*


• Appearance of tympanic membranes












Nose







• Shape/flaring with respiration/discharge/bleeding


• Patency of airway/mucosal appearance/polyps












Mouth/lips/teeth/gums/palate/pharynx







• Colour of lips, tongue and buccal mucosa


• Presence of exudates/coating/ulcers


• Lip swelling or scaling/fissuring


• Number of teeth and presence of caries


• Breath odour/salivation


• Petechiae/bleeding


• Colour of pharyngeal mucosa


• Size, colour and presence of exudate on tonsils












Chest/lungs







• Shape/symmetry/deformities (including Harrison’s sulcus, rickety rosary)


• Expansion of chest and pattern of breathing


• Soft tissue indrawing with respiration


• Pattern and rate of breathing


• Cough/stridor/wheezing


• Percussion note


• Breath sounds/added sounds












Breasts







• Development (Tanner stage)












Heart







• Appearance of precordium: deformity/activity


• Pulse: rate/rhythm/strength/nature


• Blood pressure


• Apex beat/cardiac impulse/thrills


• Percussion of cardiac dullness


• Heart sounds/added sounds


• Features of cardiac failure












Abdomen







• Shape/distension/visible mass/movement with respiration


• Visible veins/peristalsis


• Percussion/ascites


• Tenderness on palpation


• Enlarged organs/palpable mass


• Anus/rectum (avoid examination in children unless specifically indicated)












Genitalia







• Development (Tanner stage)


• Presence of testis in scrotum


• Scrotal swellings/hernia


• Urethral/vaginal discharge


• Evidence of injury












Spine







• Posture/deformity/hair/dimples/tenderness












Limbs







• Deformity/contractures


• Muscle development


• Hip dislocation (see Chapter 8.1)


• Joints: tenderness/swelling/range of movement


• Temperature/colour












Nervous system







• Alertness/responsiveness/general ability


• Abnormal movements/gait/posture


• Tone/power/coordination/symmetry of movement


• Reflexes/primitive reflexes


• Special sensory examination


• Sensation


• Cranial nerves












Developmental assessment







• See Chapter 2.2





Items marked with an asterisk (*) are usually included, whereas others will be noted in selected situations only.















General observation and behaviour


What are your first impressions of the child? Does she look well or unwell, is she happy and relaxed, or does she seem tense and uncomfortable? Is she in pain? Is she of normal appearance or different from what you expect? Is she normally grown or small/large/obese/malnourished? Does she respond normally and in an age-appropriate way to her parents and siblings? How does she respond to you and to the surroundings? Is her understanding and language or other communication age-appropriate? Does she appear to hear and see normally? Is there anything obvious such as noisy breathing, increased work of breathing, jaundice, cyanosis, bruising, an abnormality of limb movement, skin rash or abnormal pigmentation? Does she move/crawl/walk/run/climb normally? Are her fine motor movements while playing, drawing or getting undressed and dressed normal?


These initial impressions can be of great importance and provide useful clues for your overall assessment of the nature of the child’s health problems and their impact.









Measurements


Except in emergencies, measurement of weight and height (or length) and plotting these variables on centile charts should be a routine part of the examination for all children. Children are ideally weighed in only light undergarments, and in babies the nappy should be removed. In children under 2 years of age linear growth is assessed by measuring a lying length (Fig. 2.1.2), and the head circumference should also be measured and plotted. Length is best measured using a horizontal stadiometer. Head circumference should be measured using a tape measure that will not stretch. The aim is to measure the child’s largest head circumference to the nearest millimetre. As a guide, place the tape measure above the ears, midway between the eyebrows and the hairline at the front and on the occiput at the back, then adjust to obtain the maximal measurement. Repeat this once or twice and record the largest measurement. After 2 years of age, linear growth is assessed by vertical height, and is best done using a stadiometer. In adolescents, it is important to assess the pubertal stage. This is obviously a delicate and potentially embarrassing examination for a teenager, and the required information can often be gathered from history and self-report rather than direct inspection (see Chapters 3.11 and 19.1).
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Fig. 2.1.2 Measuring the length of a young infant.











Specific examination


It is assumed that the reader already has a good understanding of normal examination technique and expected findings for adult patients. There are many differences in the techniques and expected findings in children; these are emphasized below.






Vital signs


Normal ranges for heart rate, respiratory rate and blood pressure vary with age. Table 2.1.1 gives approximate values for children at rest. Note that upper normal values for blood pressure can be different in boys and girls. If hypertension is suspected, consult age- and sex-specific graphs for blood pressure. Selection of an appropriately sized cuff for the age and size of the child is important for accurate measurement of blood pressure. The measuring of blood pressure can be quite upsetting so it is often best left until late in the examination.




Table 2.1.1 Some normal ranges for vital signs at different ages in childhood
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Respiratory system


Respiratory presentations are very common in children, so it is important to have a good understanding of how to examine the respiratory system in children. Initial inspection should look for any signs of increased work of breathing, such as nasal flaring, use of accessory muscles, head bobbing in infants, intercostal and subcostal recessions. The pattern of respiration in young infants often has a large abdominal component. The chest wall is compliant, so conditions that cause reduced lung compliance or airway obstruction will more readily be manifest by indrawing of the soft tissues of the chest wall, and in more serious disease the rib cage itself may be drawn in during inspiration. You should also inspect the shape of the chest wall and look for any asymmetry of chest wall movement. Listen for any added respiratory sounds such as an expiratory grunt or inspiratory stridor. As mentioned above, it is important to be opportunistic, so if the child is settled you may want to start with auscultation prior to moving on to other aspects of the respiratory examination. The breath sounds in infants are more readily heard because of the thin chest wall, and they often sound harsher on auscultation than in older children and adults. These normal differences in auscultation findings are even more pronounced in the upper parts of the right lung, sometimes leading inexperienced examiners to suspect pathology in this area in young children when in fact the breath sounds are normal for this age. Part 14 outlines the findings you would expect with various respiratory illnesses.









Cardiovascular system


Cardiac disease affects approximately 1 in 100 children in developed countries, with the majority of these being congenital heart disease (CHD). Thus the focus of the cardiac examination in children is to detect signs of CHD, including potential secondary heart failure. Again, if the child is quiet, take the opportunity to start with auscultation before moving on to the other components of the cardiac examination. Listen to the heart rate: is it regular? Pay attention to the heart sounds: What is the quality and intensity, particularly of the second heart sound? Is there abnormal splitting or an added heart sound? Are there any murmurs? If so, are they systolic or diastolic? What is the quality and location of the murmur? Does it radiate? Then, if the child remains cooperative, you can go on to complete a full cardiovascular examination if indicated. A thorough description of examination of the child with suspected heart disease is provided in Chapter 15.1.









Abdomen


Compared with older children, the abdomen of a young infant appears protuberant, and the umbilicus may be everted as a normal finding. The liver is normally palpable up to 2 cm below the right costal margin, and it is sometimes possible to feel the tip of a normal spleen and the lower pole of the right kidney.


When examining the abdomen it is important to consider the reason for the examination and thus what you are expecting to find or exclude. Is it simply part of a routine physical examination and you want to exclude any asymptomatic masses or hernias, are you doing it for recurrent abdominal pain or a possible acute surgical abdomen? The indication will determine how you approach it. If there is pain, remember to start away from the pain; while palpating, always look at the child’s face for indications of discomfort that would otherwise be missed.


When palpating the abdomen, the ideal position of the patient is lying flat on an examination couch, with relaxed abdominal muscles. This will often not be possible in young children as they will become distressed and cry, thus tensing their abdominal muscles. For young children it is often possible to examine them lying on their parent’s lap, or a combination of the parent’s and examiner’s laps. If this is not successful, you may need to resort to palpating the abdomen with the patient sitting or standing.


Rectal examination should not be performed routinely. If indicated by the presenting problem, it should be undertaken only once and by the person who will be making management decisions based on the findings (e.g. a surgeon).









Genitalia


In infant boys, assessment of the penis and scrotum should be considered part of the normal routine examination, as unsuspected inguinal herniae, undescended testes and urethral abnormalities may be detected. It is normal for the prepuce to be non-retractile and adherent to the glans up to around 4 years of age.


In girls, examination of the genitalia is usually undertaken only when indicated because of a specific problem. In instances where a genital examination beyond simple external observation is required in a girl, this should be done by an appropriate specialist.









Central nervous system


Formal examination of the nervous system is time-consuming and many aspects require cooperation from the patient. In young children, observation of movement and behaviour can provide most of the necessary information, with specific neurological examination being reserved for children where the primary concern is the nervous system. Routine sensory examination is necessary only rarely.









Skin


Examination of the skin is important not only in dermatological problems: congenital skin lesions may give diagnostic clues to other conditions. For example, the characteristic pale patches of tuberous sclerosis may provide the diagnosis in a child who is being assessed for developmental delay and seizures (see Chapter 21.1).









Musculoskeletal system


As with the neurological system, a great deal of information regarding the musculoskeletal system can be obtained by observation, and a full formal examination is required only when it involves the primary problem. An important exception to this is that examination for developmental dysplasia of the hips should be routine in young infants (see Chapter 8.1).









Special senses


From the history and general observation, you should be able to assess that the child can see and hear adequately. Screening examination for hearing and vision must be age-appropriate (see Chapters 22.1 and 22.2), and formal assessment by an audiologist or optometrist should be organized if there are concerns.









Development


A brief screen of developmental achievements and progress should be undertaken; a significant amount of information regarding development will again be gained from observing the child. Can she walk? How well does she manipulate the toys? Is she using appropriate language for her age? Detailed assessment is not routine unless indicated by the clinical problem, or concerns are raised during the consultation (see Chapter 2.2).









Head and neck


In babies it is important to examine the head shape, to palpate the fontanelles and the sutures, and to plot the head circumference as outlined above. The posterior fontanelle is often closed by 2 months of age, and the anterior fontanelle usually closes between 8 and 24 months of age. However, there is a wide range of normal with some closing by 3 months. The more important factor to consider, however, is head growth; it is reassuring if this is tracking along the centiles.


Examine the teeth, if present, for their number, pattern of eruption, and the presence of caries or abnormalities (see Chapter 22.3). Take this opportunity to remind parents of the importance of good dental care and of regular attendance at a dentist.


Examination of the mouth, throat and ears requires good cooperation or appropriate positioning of the child. It also has the potential to upset the child, so is usually best left until last. For examination of the ears, the recommended positioning is to have the child sitting on their parent’s lap facing sideways; the parent then cuddles the child’s head into the chest with one hand and places the other over the child’s arms (Fig. 2.1.3), and if necessary has the child’s legs between theirs, while the ear is examined. The child is then turned to face the opposite direction and the procedure is repeated to examine the other ear. To examine the mouth and throat, the child is then turned to face forwards; the parent then cuddles the child’s head into their chest again with one hand and the other cuddles their arms (Fig. 2.1.4). The doctor can then examine with or without the aid of a tongue depressor. Observation of experienced practitioners will assist with learning these techniques.
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Fig. 2.1.3 Holding a child ready for ear examination. Note the position of the mother’s hands.
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Fig. 2.1.4 Examining the throat. Note the mother’s hands restraining the child’s head and arms.














Concluding the examination


As for taking the history, it can be helpful to ask the parent or child whether there is anything else they would like you to check at this point. Your examination may also have revealed findings that prompt you to return and take further details in the history.









Examinations at specific ages


There are several specific ages that differ sufficiently from your general paediatric examination that they deserve individual mention. They include the examination of the newborn, the 6-week review and the approach to an adolescent.






Newborn


It is recommended that all newborn infants have a full and detailed physical examination within the first 48 hours of life. The findings of this examination should be recorded in the child health record and conveyed to parents. The purpose of this examination is to check that the infant is healthy, check for significant abnormalities, and establish a baseline including weight, height and head circumference for future assessments. A detailed outline of the newborn examination is provided in Chapter 11.1.









6-week review


This is generally the first medical review and examination of a baby after leaving hospital. It provides an opportunity for health promotion advice, and for the parents to express any concerns. The main purpose of the examination at this age is to detect congenital heart disease, developmental dysplasia of the hip, congenital cataracts and undescended testis.









Adolescence


This is often a time of increasing self-awareness and self-consciousness regarding body and appearance. This can mean that the idea of a physical examination is quite confronting. It is important that this is handled in a sensitive manner. This is covered in detail in Chapter 3.11.















Note-taking


It is important that you produce an accurate and clear record of the history and examination findings. This will be needed to help you later and as a record for future staff involved in the child’s care. A few items will need to be jotted down briefly as you go along, but the rest of the record should be written after the consultation is completed. You will not develop a good rapport with the family if you are constantly gazing at your papers and writing notes.


In younger children, you will have adapted the order of the physical examination to fit the clinical problem and their tolerance of the examination process. Whatever the sequence in which you obtain your information, it is still important to record your findings in a logical and structured format. It is also vital that you record what your assessment is, including a differential diagnosis and what your short- and long-term management plan is. The use of the SOAP note format may facilitate this.









The consultation as part of the therapy


Doctors often think of the management of a clinical problem as a chronological sequence commencing with history-taking and examination, followed by formulation of a differential diagnosis, appropriate investigations, final diagnosis, treatment, assessment of response and outcome. Most families who have an ill child will not arrive at the consultation with you with that same perspective. They will have come because they perceive that their child has a problem and they will often be anxious that it might turn out to be serious. They will be in a foreign environment and one that may have frightening associations for them. They may not know who exactly you are nor whether you are the best person to help them with their child’s problem.


You will be in a position to help ease at least some of the family’s anxieties long before you have even arrived at a diagnosis. You can achieve this by being friendly, by explaining who you are, and by conveying that you are genuinely interested in their concerns and that you value their time and opinions as much as your own. Use language they understand, give them time and opportunities to express their concerns fully, be gentle and caring during your examination, and give a clear explanation of what you think the problem might be and the nature and purpose of any investigations or treatment that you recommend. In this way, you will help to obtain the family’s confidence and trust, which in turn will improve their willingness to cooperate with the plan of investigation and treatment that is required.


You will not acquire all of these skills overnight but learning them is rewarding and fun, and you will be a much more effective doctor for children and their families at the end of the process.













2.2 Developmental surveillance and assessment




David Starte, Carolyn Cottier









Introduction






Development as part of life


We continue to develop new skills throughout life, but it is during childhood, particularly the first 5 years of life, that the majority of basic skills are acquired.


Doctors learning about child development often wish to memorize lists of milestones, but fail to appreciate the diversity of normal variation. We do not expect an even distribution of talents among adults, yet we often assume children all develop similarly. It is the variability in normal patterns of development that makes the area fascinating and creates complex challenges in screening and diagnosis.









Parents know their own children best


Child development starts with a good history. Parents are often remarkably accurate at recalling recent developmental achievements and changes, but more distant events may require prior notice so that sources such as relatives and baby books can be reviewed. A simple questionnaire filled in before the interview can allow parents to consider these details in the waiting room or at home. Parents should be asked open-ended questions
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• Always take any parental concerns or history of regression in skills very seriously (worried parents are usually right!).


• Surveillance and screening take place to ensure there are no warning signs of potential problems – if in doubt refer for therapy/intervention and then review.


• False reassurance must be avoided. Do not reassure unless you are certain of normality.


• All developmental diagnosis is dimensional across different areas of development and behaviour. It’s not black and white, but which shades of which colours blend to make up the rainbow.


• Discussion of diagnosis/prognosis requires time, privacy, empathy, honesty, cultural sensitivity and both parents whenever possible. Details of what is said may be forgotten, so written reports are essential.


• Each assessment must produce a practical written action plan that is given to the family and others involved. Otherwise, it is at risk of being ineffective.








 about their child’s progress, such as ‘Tell me how she is getting around’, as they are more likely to elicit revealing answers than ‘Is she walking now?’. This process is time-consuming and parents need to feel relaxed and unhurried if they are to give their best information. Some of the information may well be sensitive, especially when there are problems, and a private setting without interruptions is important. Developmental interactions are best scheduled for a well-child visit or review to avoid confusing illness behaviour with developmental delay.





[image: image] Clinical example


Sinclair, a 3-year-old child of English-speaking parents, had a vocabulary of only 20 words. His medical history was normal. The parents were reassured by his normal hearing assessment, as well as by the father’s own history of initial poor speech development as a child. However, the preschool staff became concerned about the degree of his language difficulty and whether it was part of a global developmental delay. The words he knew were used singly, were clearly articulated and were used in their appropriate context, but, to indicate his needs, he resorted to leading an adult by the hand. No phrases or small sentences were heard. He understood two-step commands and used facial expressions, hand gesturing and eye-to-eye contact appropriately. At preschool, he was interested in the other children, but they often excluded him in play when he couldn’t talk properly. He showed examples of imaginative, constructive and cooperative motor play. There were no behavioural concerns and he was an affectionate child.


Assessment with the Griffiths Mental Developmental Scales showed that his abilities tested within the average range for his age, other than a mild delay in speech and language skills. During the assessment, he was cooperative and persevered with the tasks at hand. Sinclair therefore had an isolated expressive language disorder of presumed familial origin, and was referred to a speech pathologist for assessment, therapy and liaison with the preschool teacher to modify his preschool curriculum.












History is everything


A good developmental history starts with the pregnancy and delivery, and progresses through the neonatal, infancy, toddler and preschool years; it should be a routine part of all paediatric interactions. The doctor requires a working knowledge of normal development and needs to be aware of the significance of variations that may indicate a developmental disorder. Child development progresses in many areas simultaneously (Table 2.2.1). It is as necessary to know the various developmental systems as it is to know the physical systems. Each will have its component parts, and the rate of progress in all of these components may be similar (when all are delayed, this is described as global delay) or discrepant (described as a specific delay in one area).


Table 2.2.1 Areas of development






	Area

	Description






	Gross motor

	Large muscle movements – walking, running, jumping, climbing and riding






	Fine motor

	Small muscle movements – grasp, release, drawing, speech clarity






	Language

	Receptive – understanding others






	Expressive – own thoughts output






	Pragmatic – social use, conversation






	Social and daily living skills

	Adult and child interaction






	Feeding, dressing, washing, toileting

















Checking the normal (surveillance)






What are the normal ranges?


The key is to look for areas of development delayed beyond the normal range and not to compare the child with ‘normal milestones’, which are merely the average age of achievement. By definition, half of the population will not meet median milestones, and their use can worry parents unnecessarily (‘milestones are millstones’). It is preferable to use the normal ranges in Table 2.2.2. Many developmental patterns are familial, but so are many developmental disorders, so it is unwise to accept delay as a normal variation. Just because an uncle did not talk until he was 4 years old does not mean he did not also have a developmental language disorder or deafness. Other ‘causes’ such as being a twin, bilingualism or tongue-tie can produce minor variations, but not significant delays needing more formal diagnostic assessment. Assuming that the child’s delay is caused by these minor variations is a common source of late diagnosis and delayed effective intervention. The most important conclusion that needs to be drawn from this surveillance is that there are no warning signs of a potential problem (Table 2.2.3). Should doubt exist, it is always better to seek a second opinion and to arrange some therapy or intervention than to provide false reassurance. It may make you feel better to reassure, but families who waste months finding help for their child will often feel let down.




Table 2.2.2 Normal ranges for children’s developmental progress (approximately 25th to 90th percentile)
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Table 2.2.3 Warning signs to worry about; be concerned if the child is not doing this (but items marked with an asterisk (*) are a worry if they are present)
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Any interaction is an opportunity to examine


As each area is reviewed through the different stages of childhood, any apparent delays or unusual features can be clarified with the family. This allows the developmental examination to be targeted. Although many children are shy and perhaps fearful, a quiet and patient approach will often bring out the show-off in children, especially for tasks about which they are confident. For this reason it is best to start looking at non-verbal areas (blocks, puzzles, drawing, etc.) and having appropriate furniture at the child’s height will enable you to get down to the child’s eye level. Simple equipment (Table 2.2.4) can be used to elicit a range of skills and the session should remain a play activity. Remember that too much direct eye contact, especially from above, can be threatening, and a relaxed tangential approach across the child may be more successful. Refusal to cooperate is a regular occurrence and it is better to reschedule than to persist and teach the child the sessions are going to be unpleasant.


Table 2.2.4 Developmental equipment






	Area

	Equipment

	Activity






	Gross motor

	Steps

	Crawling and walking up and down






	Tennis ball

	Throwing, kicking and catching






	Tricycle

	Riding and pedalling






	Fine motor

	Raisins

	Pincer grasp and feeding






	Small blocks

	Building, colour matching and counting






	Inset puzzles

	Matching and sorting shapes






	Crayon

	Scribbling, drawing lines and shapes






	Paper (with child scissors)

	For above plus cutting and folding






	Language

	Doll

	Identifying and naming body parts






	Simple picture book

	Pointing to items and describing the action






	Toy telephone or dictaphone

	Encouraging speech samples






	Social and daily living skills

	Mirror

	Watching baby’s response to self






	Toy cup, plate and cutlery

	Feeding the doll and pretend tea party







The aim of the medical examination (see Chapter 2.1) is to detect any condition that might be causing the developmental delay, or indeed any general medical problem that may be exacerbating it. You should note the child’s growth parameters, especially head circumference, and any signs of dysmorphism or neurocutaneous disorders. Although a thorough physical examination is desirable, particular attention needs to be paid to the neurological system, looking for signs of cerebral palsy and other neuromotor disorders (see Chapter 17.2). Some ingenuity may be needed after a long developmental session to re-engage the child in play.


Vision and hearing are vital for children’s learning. For intervention to be as effective as possible, these senses need to be sharp. It may therefore be of more service to the child to arrange an opinion from a vision or hearing professional than to perform a rough screening test, which can miss minor problems that are easily remediable. Again, avoid false reassurance at all costs.












Looking for problems (screening)


Screening is the process of detecting presymptomatic disorders in order to intervene and change their natural history. Screening uses tests of known accuracy in healthy or at-risk populations to uncover those with the target problem before symptoms arise. Further diagnostic testing can then be performed, before appropriate intervention is carried out. In the developmental context, tests are sometimes used to formalize the screening process. Examples are:




• Parent’s Evaluation of Developmental Status (PEDS) – 10 simple questions about parental concerns (www.pedstest.com)


• Denver II – American observation schedule of four areas of development (www.denverii.com)


• Australian Developmental Screening Test (ADST) – Australian observation schedule (www.pearsonpsychcorp.com.au)


• Ages and Stages Questionnaires (ASQ) – structured parent questions for different ages (www.brookespublishing.com).





As developmental delays produce detectable symptoms, regular review of the various developmental areas at all doctor visits may well be a more effective method of detection than formal screening procedures at specified intervals. This surveillance is enhanced when combined with parent education about child development.









Diagnosing disability (assessment)


Whilst this process is broadly a more detailed version of simple surveillance, it is common for doctors with particular experience in the area to be involved in teams with other professionals with specific expertise. These professionals may be:




• social workers or community nurses, who are skilled in family support/interactions


• psychologists, skilled in intelligence testing and behavioural interventions


• physiotherapists, with skills in movement and coordination


• speech pathologists, with language and oromotor assessment skills


• occupational therapists (OTs), with daily living skills, seating and manual dexterity expertise.









Team benefits


In good teams, all members learn from one another and considerable role release can occur. Some specialized teams will need specific expertise from orthoptists, audiologists or orthotists, as well as technical support personnel to help with specific equipment. Clinics specializing in developmental assessment may be located in major hospitals with paediatric services or in community-based health centres.


It is important to be clear about the family’s expectations of the assessment, so that their agenda is covered fully. It may be helpful to arrange a home visit by one of the team initially to break the ice with the family and see the child in more natural surroundings. Most families are understandably anxious about a formal developmental assessment, as it may lead to bad news. Anything done to reduce the family’s apprehension will also be likely to reduce the child’s fears and improve the reliability of the assessment as a sample of the child’s development. To this end, the venue for the assessment should not be overly clinical and the staff should be understanding and welcoming.
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Max was a 3-year-old boy with an unremarkable past medical or family history. However, from the age of 2 years there had been concerns about his development, in particular his language and gross motor skills. A previous speech pathology assessment revealed a mild receptive and expressive language delay. Despite progress with speech therapy, a review of his general development was requested because of concerns that he was also stumbling when running. Compared with his sister, he was slightly later in sitting (8 months) and walking (15 months), and he initially had difficulties in climbing frames, but he still could jump or kick a ball well, and walked up and down stairs one step at a time. Max was examined using the Griffiths Mental Developmental Scales, which showed age-appropriate puzzle skills, low-average range for fine motor and language skills, and slightly more delayed gross motor skills. On examination, he had a lordotic posture, a waddling gait, only slightly overdeveloped calf muscles, and mild difficulty getting up from a sitting position on the ground. A proximal myopathy was suspected in association with his very mild developmental delay. The initial creatine kinase level was 33 000 units/litre and a dystrophin gene analysis was arranged. Max went on to have a muscle biopsy, which showed the typical changes of Duchenne muscular dystrophy.





Important aspects of the developmental assessment process are:




• multidisciplinary team approach


• colleagues working as equals


• good information gathering before the assessment


• standardized tests of development and intelligence


• standardized behavioural questionnaires


• specific therapist reviews as clinically indicated (physiotherapist, OT, speech therapist)


• ample time and privacy to discuss the findings with the family


• written reports to the family with a plan of action


• follow-up on any recommendations made.












Test batteries


Most teams attempt some form of formal test of developmental status, often carried out by the psychologist or doctor, to assess the degree and distribution of any developmental delay or disability. This is not just to gain a score, but to provide a structured way of reviewing all aspects of cognitive development in an age-appropriate framework. In young children, this may be a developmental test such as the Griffiths or Bayley scales. In older children a standard intelligence test is often used such as the Weschler tests (WPPSI or WISC), or the Stanford–Binet scales.


A developmental quotient (DQ or GQ) derived from the former tests includes aspects of self-care and motor development, and is a broader concept than intelligence quotient (IQ), which relates more specifically to cognitive capacity. It is usual to talk about a delay in development when the child is young (say under 3 years of age) and the prognosis uncertain. When it seems that the child has a permanent developmental disorder, it is better to call it a disability, as many parents assume that any delay will eventually resolve. In addition, specific behavioural questionnaires may be used to assess the severity of symptoms suggestive of autism, attention deficit/hyperactivity disorder (ADHD), or other behavioural disorders such as oppositional defiant disorder or anxiety disorders.









Medical investigations


Investigations that may be useful and should be considered in situations of possible developmental delay are:




• formal hearing and vision testing


• low average to borderline delay alone: consider degree of variation from family norms to judge need for investigation


• mild/moderate/severe/profound delay with language delay: chromosomes or comparative genomic hybridization (CGH) array, DNA for fragile X, thyroid function, creatinine kinase


• severe intellectual deficit: as above, plus lactate/pyruvate, amino and organic acids


• large head, central nervous system or skin signs: computed tomography (CT)/magnetic resonance imaging (MRI); consider neurologist opinion


• small head: TORCH titres; mild maternal phenylketonuria; MRI, consider neurologist opinion


• loss of speech skills: sleeping electroencephalography (EEG); neuro-metabolic tests


• old houses, renovations, pica: blood lead


• syndromic or dysmorphic features: genetics opinion before specific DNA studies.
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When Jesse was 2 years 1 month old, he was referred for assessment of his development because of speech and language delays. On the developmental assessment he displayed a mild developmental delay overall, with an age equivalent level of 1 year 5 months. His weaknesses were in the areas of personal–social, language and fine motor skills, which were moderately delayed (1 year age equivalent level). His strength was in gross motor skills, which were normal (2 years 4 months age equivalent level). Speech therapy and occupational therapy were arranged and when he started preschool an individualized educational programme was established for him. Jesse was reviewed again at the age of 3 years 11 months and still showed an overall mild delay (2 years 7 months). Gross motor skills remained his personal strength, being within normal limits, and his puzzle-solving skills had improved to a borderline level. However, his weakest areas continued to be language and fine motor skills, which were still moderately delayed.


Speech therapy and occupational therapy programmes continued, and a special needs teacher was arranged to provide further educational support at preschool. At the age of 5 years 2 months a reassessment was arranged to plan for school placement based on his general learning progress and support needs. He was assessed using the Differential Ability Scales (an IQ test), which demonstrated a general conceptual ability around the first percentile (IQ = 63), in the mild deficit range. When considered together with parental, teacher and therapist reports, and his two previous developmental assessments, it was clear that Jesse had a long-term intellectual disability of mild degree. Mainstream kindergarten placement with integration support was arranged, with possible progression to an appropriate smaller support class at primary school age. Gross motor skills are not a good guide to intellectual development.





It should be remembered that investigations in these situations should be explained and offered rather than being just ordered: not all families are as focused on aetiology as medical staff. (See http://www.genetics.edu.au/factsheet for patient-friendly information about inheritance and genetic conditions.) Many parents’ decisions about investigations will be influenced by whether they are planning to have further children.


Many children referred to developmental teams will already have a diagnosis such as Down syndrome or cerebral palsy, but some conditions are less obvious and need particular vigilance, for instance velocardiofacial syndrome, fragile X syndrome (see Chapter 10.3), thyroid deficiency or lead excess and, in boys, muscular dystrophy. Investigations or further opinions should be recommended to families as needed, to help exclude any conditions that appear possible. Modern genetic arrays looking for known deletions and rearrangements have the highest positive yield in most developmental presentations. Imaging and EEG testing are less rewarding unless specific signs or symptoms of neurological disorder are present.









Practical outcomes


A feedback session after team members have discussed their opinions can be scheduled on the same day or later. It is always helpful if both parents are present and any close family supports they request, such as grandparents. Once the team’s view has been clearly stated, it is normal to ask for the family’s reaction and to discuss this. This will hopefully lead to discussions covering investigation, aetiology, prognosis, genetic advice and a plan of action. Recommendations can be formulated with the family as to what needs to be done by whom, where and when. This all needs to be recorded carefully and copies given to the family on the day, as much of what is said may be forgotten, especially when the news is shocking. However, the manner in which it is imparted is likely to be remembered for all time, and care taken with the time available, privacy and, if necessary, the use of interpreter services will help to optimize a potentially traumatic session.


All parents need copies of all the reports generated; further copies can be sent to professionals involved with the child if the family agrees. Follow-up can be arranged to review any investigations or to help establish intervention services. Many parents feel a sense of grief if the child has a serious developmental problem, and it may be necessary to provide written material and counselling to help them understand that this is a normal reaction. Failure to resolve the grief reaction can lead to ongoing anger, depression or marital conflict, and may delay important remedial action for the child.
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At 4 years 3 months, Adrian had only three recognizable words. He avoided eye-to-eye contact, and paid little attention to what was asked of him, preferring to play alone. He made sounds as he wandered around a room, laughing and giggling for no apparent reason, looking at himself in the mirror and often flapping his fingers close to his face. He was quiet, becoming upset only with the sound of a vacuum cleaner or a passing police car siren. He appeared distant, not giving or accepting affection spontaneously. He was toilet trained and could undress completely, but needed assistance to get dressed. He could not pedal a tricycle, and had poor ball-playing skills and an immature pencil grip with only circular scribbling. At preschool he needed constant direction and encouragement by the staff, and he had not developed any friendships.


Assessment with the Griffiths Mental Developmental Scales indicated a moderate developmental disability with non-verbal skills at around 2–2.5 years, but his verbal skills were found to be further delayed at 12–18 months. His behaviour was consistent with a diagnosis of autistic disorder, as he had a specific impairment in forming social relationships, in communicating and in playing imaginatively, in addition to his developmental disability. Adrian had high support needs and required intensive educational programming and behaviour modification to develop to his optimum potential. It was suggested that he be enrolled in a special school for children with disabilities.


















Part 3


Social and preventative paediatrics










3.1 The child and the family




Neil Wigg









Introduction


The ecological model of the determinants of children’s health, development and wellbeing places the child at the centre of expanding spheres of influence. Surrounding the child is the family, the family’s community and the wider society. A child’s family exerts direct influences on the growing child and mediates the potential influences, both positive and negative, of the community, society and culture of origin.


The vast majority of the developmental health needs of children are met within the context of their family. A healthy child is one who is physically well, whose emotional needs are met and who is socially adjusted. Each of these needs has several parameters, which are discussed below.






The physical needs of the child







• Care and protection from violence


• An adequate diet to provide for nutritional needs


• Protection against heat and cold in early life, and protection against physical dangers, such as fire, electricity, water, poisons and motor vehicles


• Prevention of illness through good living standards, education, health surveillance, immunization and other public health measures. A home environment that is free of tobacco smoke, lead and other toxins.





Children grow and thrive in the context of close and dependable relationships that provide love and nurture, security, responsive interaction and encouragement of exploration. Without at least one such relationship, development is disrupted and the consequences can be severe and longlasting.









The emotional and social needs of the child







• The opportunity to grow up in a family context with close and dependable relationships with one or more adults (parents)


• Consistent, positive caregiving


• Reasonable limits to be set on the child’s behaviour


• Feelings of being worthwhile and concern for the wellbeing of others


• The development of self-help skills and a sense of achievement


• Opportunities for play, recreation and companionship


• Opportunities to learn and explore


• Sensitive responses to emotional needs during illness, particularly in chronic illness


• Recognition of each child’s individuality


• Recognition of the basic rights of every child, as outlined by the United Nations Declaration of the Rights of the Child.





To meet the physical, social and emotional needs of their children, parents and others in a caring role must fulfil their own needs. Caregiver needs include:




• adequate housing and transport


• freedom from unnecessary economic stress


• freedom from community and domestic violence


• easy access to family support and early childhood services, such as child care, health and education services


• knowledge of how to access community supports and services


• social networks and extended family supports, community and cultural connections


• an understanding of child development and behaviour.





The growth and development of a child in the family and community context are determined by the interplay of genetic, physical, social and emotional factors, and experience. The balance of risk and resilience factors influences a child’s developmental pathway.


Risk factors preventing optimal progress might include:




• family conflict and disintegration


• economic disadvantage (low household income)


• parental mental health disorders


• individual child factors, such as low intellectual ability or difficult temperament


• external factors, such as unsafe neighbourhoods, environmental threats, war, etc.





Balanced against these are resilience factors, which are protective and promote wellbeing:




• safe, nurturing home environment


• consistent, supportive caregiving


• individual factors, e.g. normal intellectual ability


• sense/experience of success, self-determination and achievement.












The building blocks for intellectual development


There are many components of the family and societal environment that are important in the intellectual development of the child. Some of these are:




• a loving and nurturing caregiving/family environment


• child-rearing beliefs and practices that are designed to promote healthy adaptation


• the opportunity to play, learn, explore and communicate


• the growth of self-regulation of physiological systems, emotions, behaviours and social interactions


• positive and consistent human relationships


• access to developmentally appropriate educational settings: children are active participants in their own development and learning


• good physical health.





As a child grows from a newborn infant to an independent young adult, his or her social environment expands and diversifies. A young infant has all its needs met within the immediate family. Contact with other young children is important for the social and emotional development of the preschooler. A young teenager may spend more time with peers than with her or his family. The structure of the family, the style of parenting and the capacity to support the growing child’s progressive independence are all important determinants of the health and wellbeing of children.












The family








‘Families are big, small, extended, nuclear, multigenerational, with one parent, two parents, and grandparents. We live under one roof or many. A family can be as temporary as a few weeks, as permanent as forever. We become part of a family by birth, adoption, marriage or from a desire for mutual support. As family members, we nurture, protect, and influence each other. Families are dynamic and are cultures unto themselves, with different values and unique ways of realizing dreams. Together, our families become the source of our rich cultural heritage and spiritual diversity. Each family has strengths and qualities that flow from individual members and from the family as a unit. Our families create neighbourhoods, communities, states and nations.’


(Developed and adopted by the New Mexico Legislative Young Children’s Continuum and New Mexico Coalition for Children, June 1990.)












The Australian family


Australian society is multicultural, with pluralistic values and child-rearing practices. Child- and family- centred health care of children and young people should be carried out within the cultural and values framework relevant to the child.





[image: image] Clinical example


Leanne was the 4-year-old daughter of professional parents who had migrated from another country in Asia. Her behaviour was demanding, overly active and often aggressive. Her communication skills were delayed. Both parents stated that in their families of origin children were not disciplined until school age and were cared for by the extended family.





Behavioural intervention needed to include these views of parenting.


Traditionally, Australian families have been made up of mother (usually at home), father, and two or more children. However, this picture of the ‘nuclear’ family no longer represents the Australian family. Families may be comprised of:




• couples with or without co-resident children of any age (85% of Australian families in 2006–2007)


• lone parents with co-resident children of any age (14% in 2006–2007)


• other families of related adults, where no couple or parent–child relationship exists (1%).





The proportion of Australian couple families with children has been decreasing over the last 10 years (down to 45% of couple families in 2006–2007). The proportion of one-parent families with children of any age declined slightly in 2006–2007 compared with previous years (14% in 2006–2007, down from 15% in both 2003 and 1997).


Many families in Australia do not contain dependent children. The Australian Bureau of Statistics (ABS) reports that, in 2006–2007, for families with dependent children aged 0–17 years:




• 80% of children lived in couple families (73% with both natural parents, 4% in step families and 3% in blended families)


• 20% of children lived in one-parent families


• of children living in one-parent families, 85% lived with the mother and 15% with the father (17% and 3% of all families with children, respectively)


• in 2006–2007, there were also 7000 foster families where there was one or more co-resident foster child.





Three demographic trends have altered the structure of Australian families with children:




• the rate of parental separation and divorce


• the age of having the first child


• the decision of women/couples not to have children.





During the past 20 years, marriage rates have fallen, and the age at first marriage and age of first birth have increased. The median age of first birth is now over 28 years. Consequently, family size is smaller.




• In 2006–2007, 15% of all adults reported that while they were children (under 18 years of age) their parents or guardians had either divorced or separated.


• There has been an increase in de facto relationships, which have become more socially acceptable in the last 20 years, including those in which children are involved. Marriage rates are not a measure of family formation.


• Family size and fertility rate are falling for all Australian women, both Indigenous and non-Indigenous, although these remain higher for Indigenous women.









Families at work


Workforce participation rates for family members have increased in many developed countries in recent years. However, unemployment is also common, particularly in single-parent families. These changes have the potential for significant effects for children.




• In 2003, in couple families where the youngest child was under the age of 15 years, at least one parent was in employment in 94% of families. Both parents worked in 59% of these couple families.


• In lone-mother families where the youngest child was under 15 years of age, nearly 55% of mothers were not employed.


• In lone-mother families where the youngest child was aged 0–2 years, only 28% of mothers were employed.


• Couple families with children under 15 years of age had an average income 2.8 times that of lone-parent families.


• The proportion of all children under 15 years living in families without a parent employed fell from 19% in June 1994 to 17% in June 2004.





In 2006–2007:




• Both parents were employed in 63% of couple families with co-resident dependent children.


• There were 508 000 dependent children (10%) living in a household where no-one was employed.


• For lone mothers with dependent children, 34% of those whose youngest child was 0–4 years were employed, mostly on a part-time basis.





For many Australian families with children it is essential financially for both parents to have paid employment. ‘Mum at home and Dad at work’ is not the reality for most children. Accessible and affordable childcare, family day care, after-school care or other informal childcaring/minding arrangements are needed.


Coincident with these changes in families and communities, the incidence of child abuse (physical, emotional and sexual) is thought to have risen over the past three decades; however, data about the rates of abuse are incomplete and much goes unrecorded.
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Lone parent Sharon, aged 24, and her three preschool-aged children live in an outer metropolitan suburb in a shared house. Jack, her second child, has delayed speech development and difficult behaviour. Jack was diagnosed by the local general practitioner as having chronic middle ear disease, but the waiting list for ear surgery at the children’s hospital in town is almost 2 years. Sharon cannot afford private health insurance (and faster access to surgical care) or the long-term medication required for Jack.















Children of families in distress






Economic disadvantage/poverty


Poor people are more likely to have poor health. There is a gradient of socioeconomic effects on health: the more affluent you are, the more likely you are to experience good health; the poorer you are, the worse your health is likely to be. There is no particular cut-off point for economic advantage above which health is protected.


Low household income is associated with lower purchasing power, material deprivation and reduced ability to participate in everyday community activities.


Low-income households tend to occur in neighbourhoods that have fewer communal resources and where the social and physical environments are hazardous. Being poor is often also associated with much greater stress, feelings of lowered self-worth, powerlessness and helplessness. Mental and physical health problems follow.


International standards define poverty as a household income of less than 50% of the median income for that nation or state. In 2005, 12.8% (1 in 8) of Australian children lived in poverty.


Single-parent families are much more likely to live in poverty. The resulting inadequate diet, lack of opportunities and emotional stress may be coupled with the emotional turmoil that children and parents experience in separation and divorce. In general terms, children in one-parent families have poorer mental and physical health than their peers in two-parent families. However, much of this difference can be explained by lower household income and the stress of financial hardship. Fortunately, the majority of children in one-parent families still experience good health.


Low family income may affect the health of the children in many ways, such as:




• lower birth weight


• lower rates of breastfeeding


• poor vaccination rates


• poor growth


• higher rates of infectious disease.





A recent study by the Benevolent Society (2010) of unemployment and the well-being of children aged 5–10 years demonstrated a marked increase in conduct problems, peer relationship problems, emotional problems and hyperactivity problems of children from ‘unemployed families’ compared with those from families where an adult was employed.









Indigenous families


Indigenous Australians (Aboriginal and Torres Strait Islander peoples) have poorer health than other Australians. Indigenous children have poorer nutrition and growth, higher rates of infectious disease, higher injury rates, and high rates of infant and child mortality (see Chapter 3.2).


The reasons for the persistence of the relatively poor health of Indigenous children are complex. Certainly living conditions, fewer educational opportunities, and poor access to goods and services all contribute. So do cultural disruption, high levels of poverty, lack of access to culturally acceptable health care, and racism.


The meaning and structure of family varies with culture. Aboriginal and Torres Strait Islander peoples have diverse and enduring cultures that endow families with special responsibilities for the care of children, the social life of communities, and the continuance of culture and customs. Family takes on more than biological and parenting relationships to include communal, customary and spiritual relationships. In many parts of Australia, Indigenous cultures are under major threat.
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Taliah is the third child of a 21-year-old Aboriginal mother. The family lives in a small town in the Northern Territory. Taliah is 6 months old, growing and developing well, is breastfed and is free of illness. Her older brother and sister have much poorer health. Before her birth, Taliah’s mother had joined the local ‘strong women, strong babies, strong communities’ programme.





Approximately half of all Aboriginal and Torres Strait Islander Australians now live in major metropolitan areas. Family structures and supports and communities are increasingly diverse and non-traditional. The health care of each individual Aboriginal and Torres Strait Islander child and family needs to take these changes into consideration, and provide care with respect given to family, community and cultural expectations.









Immigrant families


Multicultural Australia includes many immigrant groups whose children are at greater health risk. Many families come to Australia to escape persecution and civil disruption in their own countries, and they bring with them the legacy of trauma and loss.


The major problems experienced by ethnic minority groups include lack of employment opportunities (and associated low household income), social isolation, unfamiliarity with health care and other social services, and barriers due to communication problems and cultural differences.


Culturally sensitive health-care services that include bilingual workers and interpreter services are essential. Doctors and other child health workers should recognize the vast range of child-rearing and health-care practices of ethnic groups in Australia.









Families affected by mental health problems and drug abuse


Children’s early development and health depends on the health and wellbeing of their parents. Postnatal depression is relatively common, affecting about 15% of mothers. Severe postnatal depression impacts on the establishment of infant–mother relationships (known as attachment). Disorders of attachment result in infant health problems, such as sleep problems, failure to thrive, disturbed behaviour such as excessive crying, and subsequent emotional and behavioural problems.


Children who grow up in families where one or both parents have a mental health problem frequently experience inconsistent parenting and disturbed relationships within the family. The scene is set for such children to develop behavioural, emotional and mental health problems.


The Western Australian Child Health Survey in 1995 identified that 20% of 12–16-year-olds had a significant mental health problem. Thus 1 in 5 teenage schoolchildren will have a mental health problem and most will not seek or receive treatment (see Chapter 4.2).


Alcohol is by far the most widely used and abused drug in our society. Drinking alcohol is not only accepted but is expected behaviour in Australia. Approximately two of three men and one in two women drink alcohol at least once a week. Of those who drink, about 10% of men and 6% of women are in the medium- to high-risk groups. The abuse of alcohol by one or both parents has a profound effect on the family.
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Six-year-old twins Jonas and Jonno are now in long-term foster care, after lengthy periods of intermittent parental and temporary out-of-home care arrangements. Jonas is overactive, aggressive toward other children and his caretakers, and attention-seeking. Jonno is failing at school and is encopretic. Formal developmental assessment of both boys indicates ‘normal potential’. The boys’ mother has a history of substance abuse, postnatal depression and ongoing mental health issues. Alcohol abuse and violence perpetrated by their father led to parental separation 2 years ago.





Children of alcohol-dependent parents suffer anxiety and unhappiness, and may be exposed to violence and argument. In many cases this leads to the child becoming antisocial, engaging in alcohol/drug use, and developing mental health problems such as depression. Alcohol and drug (e.g. heroin) addiction frequently leads to financial stress in a family, together with deterioration in family relationships and parental separation. The consequences on children are severe.









Family violence


Some 16% of Australian couples experience violence in the relationship. For 4% of couples the level of physical violence is such that physical harm is a likely outcome.


Our society tolerates high levels of violence in the media, in sport and in the community generally. However, violence in the family context has a profound effect on children. Violence between parents is frequently associated with violence towards their children.


Children who witness violence as a ‘problem-solving’ technique at home may adopt similar patterns of behaviour, particularly when they themselves become parents.












Family-centred care


The hallmarks of family centred care are:




• Respect and dignity. Health-care practitioners listen to and honour patient and family perspectives and choices.


• Information sharing. Health-care practitioners communicate and share complete unbiased information with patients/families: patients/families receive timely, complete and accurate information in order to participate effectively in care and decision-making.


• Participation. Patients and families are encouraged and supported in care and decision-making at the level they choose.


• Collaboration. Patients/families are also included in service policy and development, facility design and professional education.












Services for the child and family


General or primary care practitioners (family doctors) provide the mainstay of health services for children and families. These primary health-care services are complemented by a range of government-funded community health and social services, and non-governmental services. The following are given as examples and constitute a ‘system of services’ that promotes the developmental health of children and support families in the care of children.


For families with young infants:




• well-child care in child health centres


• home visiting programmes for families with additional needs, e.g. Family Care Program, Good Beginnings


• residential services


• parent help lines, child health lines (24-hour, 7-day telephone advice lines)


• printed and online information services.





For families with preschoolers:




• health surveillance, including immunization and health promotion


• injury prevention and safety promotion


• health service component to childcare and preschool services


• telephone and other information services


• health screening prior to school entry – provided by child health nurses, general practitioners (Healthy Kids Check)


• developmental assessment clinics and early intervention services.





For families with school-aged children:




• support services provided by education departments, e.g. guidance officers, counsellors


• assessments of children by child health nurses


• health education


• community mental health services


• school oral health (dental) services.





The Federal government in Australia provides a number of pensions or benefits administered by Centre Link and the Department of Family and Community Services. These include the family allowance, childcare supplements, supporting parents and carer benefits.


State governments and non-governmental agencies (often church-affiliated) provide many family and community support services.


Similar government-funded services are provided for families in many other countries.


The field of family support services is complex and accessing ‘the right service at the right time’ is frequently a major problem for families experiencing distress. Family doctors and other child health workers need to know about the child and family services available in their area, and about government benefits for families.













3.2 Indigenous culture and health


The word Indigenous, meaning native, is used to describe the ancient or native population of a country. Indigenous populations have almost always been affected by colonization and migration of other populations and are almost always in a position of social disadvantage relative to the rest of the country’s population. This social disadvantage is reflected in major inequalities of health.


There are Indigenous populations in countries throughout the Asia–Pacific region, as well as elsewhere in the world. For this chapter, the editors asked Paul Bauert and Francis Abbott to write about Aboriginal and Torres Strait Islander children in Australia, and Leo Buchanan to write about the Maori and Pacific island populations in New Zealand.






Part 1 aboriginal and torres strait islanders


Paul Bauert, Francis Abbott






A definition of Aboriginal and Torres Strait Islander people


In Australia, the word Indigenous is used to refer to the Aboriginal and Torres Strait Islander peoples of Australia and is used by the Australian Bureau of Statistics (Indigenous Statistics for Schools), which also outlines the most widely adopted definition of Aboriginal or Torres Strait Islander (the ’Commonwealth working definition’):





‘An Aboriginal or Torres Strait Islander is




• a person of Aboriginal or Torres Strait Islander descent,


• who identifies as being of Aboriginal or Torres Strait Islander origin and


• who is accepted as such by the community with which the person associates.’








Australian Indigenous peoples are many diverse groups, with varying cultural ways, languages, traditions and names for themselves. The health-care professional should use a formal, accepted and respected name that people in the local community use to refer to themselves, some examples of which are:




• New South Wales – Koori


• Victoria – Koorie


• Queensland/North New South Wales – Murri


• South Australia – Nungah


• Western Australia (south-west) – Noongar


• Tasmania – Palawa


• North-east Arnhem Land, Northern Territory – Yolngu


• Tiwi Islands, Northern Territory – Tunuwi


• Jabiru region, Northern Territory – Binjing.












Health care and cultural safety


Expressions such as ‘cultural awareness’, ‘cultural safety’, ‘cultural security’ and ‘cultural competence’ are often used and discussed in the literature in relation to organizations, health services and health care, and to individual service providers’ abilities to interact appropriately and effectively with people of other cultures. Individual cultural competence has been described by the Northern Territory Government as having four components:




• Awareness of one’s own cultural world view


• Attitude towards cultural differences


• Knowledge of different cultural practices and world views


• Cross-cultural skills.





Many jurisdictions and organizations, both governmental and non-governmental, have developed organizational policies, frameworks, resources and training around this cultural competence continuum. The National Health and Medical Research Council produced a guide to cultural competency, and a number of regions have developed various frameworks and resources based on this guide.


None of our diverse cultures, including Australian Indigenous culture, can be adequately described in one short chapter. However, this information can be a starting point in the progression from cultural awareness to cultural competence. Online generic courses concerning Indigenous culture are also available, including both free and accredited courses. Cultures, including Australian Indigenous culture, are never static but constantly changing with time, and there is much diversity within cultures.


Generic information and courses need to be built on by accessing any available face-to-face courses, resources and local Indigenous ‘cultural brokers’, in order to learn location-specific and role-specific cultural information, historical information, cultural contexts and protocols concerning the community being served. ‘Cultural brokers’ may be people such as: community elders, community workers, Aboriginal Health Workers, people working in Aboriginal Liaison roles, community/local councils, local Boards, and Aboriginal Controlled Services.






Implications for a health-care professional’s practice







• For an individual to be ‘culturally competent’ requires a willingness to change, to be empathic, adaptable and ‘other centred’, and to develop along a continuum that starts with a level of awareness, to being able to practice in a culturally competent manner.


• All health-care professionals working with Indigenous people should endeavour to access cultural competency training and resources relevant to Australian Indigenous culture in order to achieve this.


• Research any cultural competency guides, frameworks and resources that may have been developed for the local region and health services.


• Organizations’ and individuals’ cultural competence affects Indigenous people’s ability and willingness to be able to access and use services.


• Find out who are the appropriate local cultural brokers to learn from.















Population


Accurate figures for the number of Indigenous people living in Australia at the time of white settlement are not known. Anthropologists and others have suggested various numbers ranging from 300 000 to 1 000  000. Archaeological research has suggested that the land could have supported 750 000 people before white settlement.


Whatever the numbers were before 1788, they ‘declined dramatically under the impact of new diseases, repressive and often brutal treatment, dispossession, and social and cultural disruption and disintegration’ (Year Book Australia, 1994 – Australian Bureau of Statistics). ‘The decline of the Indigenous population continued well into the twentieth century’, according to Australia’s Health 2010, the 12th biennial health report of the Australian Institute of Health and Welfare.


By 2009, the estimated Indigenous population had increased to about 550 000, comprising 2.5% of Australia’s population (Australian Bureau of Statistics). These figures include 6% who identified as being of Torres Strait Islander origin and 4% as being of both Aboriginal and Torres Strait Islander. These increases are ‘in excess of those which can be attributed to natural increase in the Indigenous population’. ‘Changing social attitudes, political developments, improved statistical coverage, and a broader definition of Indigenous origin have all contributed to the increased likelihood of people identifying as being of Aboriginal or Torres Strait Islander origin’ (Australia’s Health 2010). Some 32% live in major cities, 43% in regional areas, and 25% in remote or very remote areas. Approximately 30% of the Northern Territory population are Indigenous people, the highest proportion in Australia. In comparison, Victoria has the lowest proportion, at 0.7%.


The Aboriginal and Torres Strait Islander population of Australia is very different from the rest of the population in age range as a result of higher birth rates and earlier age at death. In 2006, the median age was 21 years for Indigenous people and 37 years for the non-Indigenous population.






Implications for a health-care professional’s practice







• Find out whether the population in the area your health service covers includes Indigenous people.


• Consider whether the service is accessible and culturally appropriate for those people.


• Consult with the community as to what measures, if any, the people would like to see introduced to assist with this.


• Are there local Indigenous people employed in the service, or training and employment opportunities to help increase the numbers of Indigenous people in the organization?


• Are there health programmes that cater for the needs of the Indigenous community’s age demographics?















Mortality


The Australian Institute of Health and Welfare (AIHW) considers data from New South Wales, Queensland, Western Australia, South Australia and the Northern Territory as the most complete. The combined data from 2003–2007 demonstrate that mortality rates for all age groups of Indigenous males and females were approximately twice as high as for non-Indigenous people, except for those aged 75 years and over, where the ratio was only 1.2.


Life expectancy at birth is approximately 67 years for Indigenous males and 73 for females (compared with 78 and 83 years respectively for non-Indigenous males and females).


The AIHW considers that the mortality rate for children aged under 5 years is a key indicator of the general health and wellbeing of a population. In the period 2003–2007, the 692 deaths of Aboriginal and Torres Strait Islander children aged 0–4 years was around twice the rate for non-Indigenous children during this period. ‘For injury and poisoning, and respiratory diseases, which were common causes of death among children of this age group, Indigenous children died at 3 and 4 times the rate of non-Indigenous children respectively’ (Australia’s Health 2010).






Implications for a health-care professional’s practice







• Indigenous people accessing care away from home may need assistance with planning for early return home as they may be culturally obliged to return for funeral ceremonies and ‘sorry business’ and/or may want the company of family while grieving.


• Unresolved or ongoing grief is highly likely to be impacting on the mental health and social and emotional wellbeing of people who have relatively frequent losses of close relatives.


• There may be reluctance to attend a health service where a relative has died. There may be a need to have a ceremony to ‘cleanse’ such an area. Seek guidance from local Indigenous people as to their wishes regarding this.


• People will be likely to want (and have a right to) a thorough and meaningful explanation of the cause of death of a family member. Keep in mind and respect the fact that people may also have their own cultural explanations for the cause of death.


• A dying person will usually want to return to ‘country’ (the land they are connected to) and family for particular processes and ceremonies associated with dying and to pass away there. The health-care professional may need to put processes in place to help facilitate this as soon as possible.


• Many Indigenous people do not use the name of a deceased person for a long time, if at all, after someone has died. A health-care professional talking with a family about someone who has passed away should use a relationship term instead, such as ‘your aunty’, ‘grandfather’, etc., or the local term specifically used for this situation.















Health and illness beliefs


A definition of health as perceived by Aboriginal peoples was developed by the National Aboriginal Health Strategy in 1989:





"Aboriginal health" means not just the physical wellbeing of an individual but refers to the social, emotional and cultural wellbeing of the whole community in which each individual is able to achieve their full potential as a human being thereby bringing about the total wellbeing of their community. It is a whole of life view and includes the cyclical concept of life – death – life.





For many Indigenous people, the spiritual or supernatural side of life remains an unquestioned reality. Many still retain a strong traditional belief in the causes of illness different to that of the western biomedical model, even if that is well explained, understood and accepted. The cause can be attributed to ‘sorcery’ or as a consequence of having transgressed some traditional law. The person may have to put this right to bring about a complete cure; they may want to continue ‘western’ medical treatment but may also need to return home to carry out correct traditional practices to restore health. Many people still access their own traditional healer, traditional medicines and healing practices.


Men’s business/Women’s business: This term refers to health and treatment matters of a personal nature concerning the bowels, bladder, genital areas, sexual matters, childbirth, etc. It is usually very difficult and ‘shameful’ for a male or female Indigenous person to discuss these or be treated in this area by someone of the opposite sex. However, Indigenous people, like others, are of course practical and, with adequate and respectful explanation, appreciate that sometimes a same-sex staff member is not available, although it is really preferable not to cross these boundaries.






Implications for a health-care professional’s practice







• When providing a service, keep in mind the holistic definition of health as defined above and work within this.


• Be guided by any available community cultural brokers as to people’s concept of health and any traditional resources they access.


• If the community wishes, collaborate in incorporating these in the service.


• If the person is far from their community accessing health care, it may be necessary to help facilitate ongoing care and return to the community so that the person can also attend to cultural matters surrounding their illness beliefs.


• Endeavour to have sufficient numbers of both male and female staff, including Indigenous staff, employed in the service.


• If possible and appropriate, when no professional of the same sex as the client is available, have a ‘chaperone’ of the same sex as the person to accompany and support the professional and client while treating or discussing ‘men’s/women’s business’ matters.















History, disadvantage and health


For a discussion on Australian Indigenous history since 1788, and its devastating impact on past and current health and welfare, the reader is encouraged to examine the Australian Indigenous HealthInfoNet. Dispossession, introduction of new diseases, epidemics causing depopulation and consequent disruption in family systems and culture, loss of autonomy, destruction of traditional food and economic systems and ceremonial life and culture, separation of families and family members (including policies and practices that led to the Stolen Generations), and loss of control over much of daily life, are among the many contributing factors discussed. The ‘clear relationship between the social inequalities experienced by Indigenous people and their current health status’ is described. Loss of control over daily life is increasingly acknowledged as a significant cause of chronic stress, a contributor to chronic disease.


In their regular reporting of key indicators of Indigenous disadvantage, the Productivity Commission describes six ‘headline indicators’: post-secondary education; disability and chronic disease; household and individual income; substantiated child abuse and neglect; imprisonment and juvenile detention; family and community violence. In all of these indicators, Australian Indigenous people suffer substantial disadvantage compared with the rest of the population, despite some minor gains in some indicators over recent years:




• Australian Indigenous people endure an overall burden of ill-health that is 2.5 times that of the total Australian population.


• The leading causes of morbidity and mortality for Australian Indigenous people include: cardiovascular disease (including rheumatic fever and rheumatic heart disease); mental health problems and social and emotional wellbeing issues (‘7 out of 10 Indigenous children were living in families that had experienced three or more major life stress events such as death in the family, serious illness, family breakdown, financial problems or arrest … and 22% had experienced seven or more of such events’); respiratory diseases; type 2 diabetes; chronic kidney disease; and injury.


• Co-morbidity of cardiovascular disease, diabetes and chronic kidney disease often occurs in the general population. However, this particular co-morbidity is even more common among Indigenous Australians.


• Cancer rates are lower for Indigenous people, but cancer death rates are approximately 1.5 times higher for Indigenous males and females than for non-Indigenous people. The main causes of Indigenous cancer deaths include cancers of the digestive organs and lung cancer. Among Indigenous people, smoking-related cancers are more common than among non-Indigenous people.


• Ear disease and hearing loss is higher than for the general Australian population, predominantly among children and young adults.





Other determinants and risk factors impacting on the health and welfare of many Indigenous Australians include: lower socioeconomic status; lower employment and educational levels; overcrowded housing conditions; remoteness (which includes lack of access to health services and adequate food supplies); food; poor nutrition; physical inactivity; overweight or obesity; higher rates of smoking (Indigenous people are more than twice as likely to be daily smokers than other Australians); alcohol consumption (although Indigenous people are considerably less likely to drink alcohol than other Australians, many of those who do drink, tend to drink at risky or high-risk levels). Low birth weight, ear infections (leading to hearing loss) and gastrointestinal infections also impact negatively on child health.






Implications for a health-care professional’s practice







• Find out the historical and social history of the community and build relationships and collaborations with any Indigenous-controlled organizations to help increase access to the health service by the local community.


• People may experience a feeling of powerlessness in the face of large organizations such as hospitals and health services.


• People are likely to be reluctant/uncomfortable accessing health services where there are no Indigenous people employed or that do not have culturally safe systems in place.


• They may take a while to develop rapport, preferring to take time to see whether the health-care professional is caring, friendly and respectful.


• They may have been separated from family and supportive kinship systems.


• Many are likely to have a loss of control over many aspects of their life; this has implications for following health-care advice and treatments.


• What are the common physical health problems among the local community’s Indigenous people, and are there treatment resources available?


• Are there culturally appropriate mental health and social and emotional wellbeing services available?


• It may be appropriate to advocate for, or support the people’s efforts to advocate for, socioeconomic and community development – particularly Indigenous community-controlled services and primary health care.


• Issues such as a lack of financial resources, transport, homelessness and food security may impact on a person’s ability to follow lifestyle advice, attend for appointments and treatment, and purchase prescription and over-the-counter medicines.















Family and kinship


Most Aboriginal people are members of an extensive, close kinship system and are very relationship focused. Relationship underpins most interaction, activities and responsibilities of daily life and communication. Some people may have lost connection to kinship systems but often still retain some relationship practices passed on, which originated in these kinship systems.


Kinship relationship has a bearing on roles, responsibilities, obligations to each other in caring and sharing, giving physical and emotional support, marriage, child-raising and teaching of culture. Old people (elders) are highly regarded and respected. The ‘rules’ and the way the kinship system works varies across different areas.


In many regions of Australia, the family related by ‘blood’ and marriage follows the pattern outlined in Figure 3.2.1. For a person in this system: your mother’s sisters are also your mothers and, therefore, their children are your brothers and sisters. The opposite applies on the father’s side: your father’s brothers are also your fathers and their children are also your brothers and sisters. Accordingly, for an adult, you also have obligations and responsibilities towards the children of your sisters or brothers as they are also your children. Various fathers, mothers, aunts and uncles in this system have varying levels of significance and are afforded particular respect, especially in relation to providing cultural knowledge and learning.
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Fig. 3.2.1 The basic kinship family. Terms in italics denote the Caucasian Australian equivalent.




People not necessarily related by blood or marriage may be ‘adopted’ into a kinship system, or given a kinship title (e.g. aunty, uncle, etc.) as acceptance or as a means of the family knowing how to relate to that person. Aboriginal people, who may or may not be related by blood or marriage, are often also related to one another by a relationship system loosely termed ‘Skin Groups’. This has nothing to do with skin colour, but with relationships, and is also often connected to moieties. ‘Skin’ groupings and names vary across areas in number and ‘rules’. Aboriginal people from near or far, known or unknown, from various related or unrelated language groups, can find a relationship from within this ‘Skin Group’ relationship system.


Within the kinship system avoidance relationships exist (sometimes referred to as ‘poison cousins’), which is a reverence/respect relationship and involves various levels of avoidance. This varies from area to area, but some examples are: a man may not be able to speak to his mother-in-law; he may not be able to touch his brother or say his sister’s name or be alone with her.


Thus, an Aboriginal person is most likely to have many people to whom they are closely related, are probably in frequent contact with, and/or who live in their area or community. When having to leave home to access health services many, many kilometres away, separation from family members and familiar surroundings is usually very stressful for Indigenous people and they often feel isolated, alone and scared. They are often also worrying about the welfare of their children and family back at home.


These kinship systems are usually collectivist based and have a consensus decision-making process which therefore differs from the ‘mainstream’ individualist-based culture of much of Australia and Australian health-care systems.






Implications for a health-care professional’s practice







• Be aware of the family relationship system of the person/family you are working with.


• Find out whether they wish to involve other family members and help facilitate this if necessary.


• In some cases there may be a family spokesperson who will speak for the patient.


• Often an Indigenous person culturally cannot really give consent to treatment by themselves but should involve various family members in care-planning whenever possible. Some relations can discuss relatively minor medical issues, but when the issue is complex or serious often only certain persons in the kinship system can be involved. Check with the client and/or those involved before these discussions.


• More than one person may be ‘next of kin’, depending on the particular situation.


• Usually, family relationships and obligations are more important than individual autonomy.


• An adult presenting with a child for treatment may not necessarily be the child’s birth parent but another relative who also has responsibility for the child and who may also have more say in that child’s welfare than the birth parent.


• A person accessing care may need extra support from family members if available and/or Indigenous staff such as Indigenous Health Workers or Indigenous Liaison/Social Support staff.















Language and communication styles


Although many Australian Indigenous people speak English as their first language, others speak it as their second, third or more language, speaking Indigenous languages on a daily basis. There are varying levels of English proficiency among Indigenous language speakers, from very proficient to those who rarely speak it. Indigenous people may also regularly use Kriol or ‘Aboriginal English’.


Communication styles often differ a lot from Caucasian Australian styles. Indigenous people often take time to ‘size people up’. Most are good at observing body language and can see when there is a genuine, caring approach and the speaker wants to communicate properly. Communication usually requires a gentle and respectful approach with lowered tones.


Obvious attention to them can make an Indigenous person feel very uncomfortable, as most do not like to be made to ‘stand out in the crowd’ and describe this as a feeling of ‘shame’. An abrupt, ‘bossy’ or loud assertive manner is, of course, most inappropriate and cuts off all hope of good communication.


Many Indigenous people do not always answer a question immediately as it is generally considered rude to do so because, out of respect for the questioner, the question deserves to be considered before it is answered. Where English is not the first language, there is also much mental exercise going on listening across languages and interpreting the question and answer before answering. A lot of direct questioning can be intimidating and may cause the person to ‘clam up’ or to say what they think you want to hear, because they wish to please, or in the hope that further in to the conversation they will gain more understanding.


Prolonged eye contact during conversation can make some Indigenous people feel uncomfortable. It is generally not a polite thing to do in their communication with each other. They may not be looking at the speaker, but may have eyes downcast or looking in another direction. This can vary, as some are more used to using direct eye contact with people than others.


Unnecessary, unfamiliar body contact – sitting too close and close touching – may offend unless you have established a good rapport with the patient. Many will use handshakes, both among themselves and with non-Indigenous people. However, if this is not done it should not be taken as an offence.


A lot of medical and general health information given to patients may be new information. Many Indigenous people have a world view and explanations for body and organ function that may not correlate with much of the biomedical world view. They have a right to this information and a right to consider it at length, discuss it with family and revisit it with staff. Research has shown that Indigenous people want to have the full story about their condition and treatments and that in many instances, for many years, this has not been provided in their interactions with health services. Many people who speak Indigenous languages do not use abstract thinking and concepts and, if used, the abstract is still grounded in the reality of the issue being discussed. For a good discussion on this and the resulting miss-communication that can occur when non-Indigenous people use abstract concepts in communication with Indigenous language speakers, the reader is encouraged to read: White Men Are Liars – Another Look at Aboriginal–Western Interactions (by M Bain, published by AuSIL, Alice Springs, 2005).


Indigenous staff, interpreters and family members can help with good communication, especially when the person appears quiet and withdrawn. Some areas such as the Kimberley region of Western Australia and the Northern Territory have formal interpreter services.






Implications for a health-care professional’s practice







• When working with or without an interpreter, when English is not the person’s first language, speak clearly, use plain standard English, slow it down (not too slow) and break it up.


• Avoid using jargon and colloquialisms.


• ‘Aboriginal English’ and Kriol are languages with their own distinct structures. Do not attempt to speak these by using your own version of ‘broken English’ as it will probably not make sense (and may sound insulting).


• Use pictures/diagrams where possible to assist understanding.


• Do not assume understanding or a lack of understanding – find out what the person knows and build from the known to the unknown.


• It is necessary to be a good listener and not interrupt ‘pause intervals’. When an Indigenous person can see someone knows how to listen, they will often volunteer more information than expected.


• Try to reduce some ‘routine’ questioning by getting information from a person’s file, if available and appropriate.


• Avoid asking two questions at once as this can be confusing and difficult when listening across languages.


• Ask open-ended questions rather than questions that need just a ‘yes’ or ‘no’ answer.


• If English is not the first language, try to learn some of the language used, such as commonly used words and phrases. As well as helping communication, this helps build rapport and mutual respect.


• Check frequently that your message has been understood. Asking ‘Do you understand?’ is not a valid way to assess comprehension. Ask the person to tell you what they think you have said in their own words and summarize/check your understanding of what they have said.


• If direct eye contact is not being used, take cues from the person. You can be beside them so both are looking to the front.


• Find out whether there are Interpreter services in the area and if so, how to access these.


















Part 2 maori view of child health and illness


Leo Buchanan
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Key cultural concepts







• A child can never be seen in isolation from the family.


• Full health involves the integration of spiritual, emotional and physical matters along with family health.


• The child is seen as a gift.












Clinical problems in Maori children







• Some clinical problems are a reflection of persisting socioeconomic disadvantage for many Maori.


• Some clinical problems are uncommon but important conditions of genetic origin.


• Physical abuse of children is distressingly common amongst Maori.












Some potential key ways forward







• For many Maori to regain familiarity with what it is to be truly Maori.


• For the skilled sensitive promotion of significant breastfeeding consistent with World Health Organization recommendations.


• For more doctors of good will to become familiar with and responsive to Maori cultural values.















Maori children in New Zealand


Maori children are an interesting, colourful and at times challenging part of the New Zealand landscape. They accounted for 22% of New Zealand’s 64 120 births in 2009. They are, therefore, highly visible in both urban and rural New Zealand. They also have a significant presence throughout Australia as part of what is whimsically described as the 120 000-strong Ngati Skippy Maori immigrants. The broad ethnic breakdown of New Zealand’s children under the age of 15 years in the 2006 census was as follows:




European   56%


Maori           22%


Pacific Island 11%


Asian           10%












Who is Maori?


Until the 1980s, the official census definition was based on a child having ‘half or more’ Maori origin. Now, however, census data and common usage define Maori as a person of Maori ancestry who chooses to identify as Maori. It is important to be aware that the unifying term Maori really dates from the time of European occupation of New Zealand. Historically, tribal divisions were quite marked. Informed observers as recently as the 1930s referred to Aotearoa (New Zealand) as a series of islands joined by narrow strips of land.









What are the particular features defining health for Maori?


Sir Mason Durie brilliantly summarized the wholeness or wellness of Maori as being thought of as the four walls of a house – each needing to stand to support the others. The four walls were listed as:




• Taha wairua (recognizing the intrinsic spiritual nature of humans)


• Taha hinengaro (concerned with thoughts and feelings)


• Taha tinana (the physical side of body functioning)


• Taha whanau (the role of the extended family).





Measuring all these aspects of health is not easy, with the spiritual side perhaps being the most challenging. Yet some would see Taha wairua as the most important aspect – the need to acknowledge or have a faith in a ‘life force’ – a God outside of yourself.


This turning outwards is consistent with the importance for Maori of being at one with the environment. Indeed, the special relationship between the person and the created environment is reflected in the shared meaning of some key words: whanau means birth, but is also the word for the child’s more immediate family; whenua is the word for the placenta, but is also the word for land. Again the meaning of words illustrates the difficulty of seeing areas of health as being containable in isolated compartments. The word for intense anger is pukuriri – literally ‘fighting within the stomach’. Likewise, the word for depression is manawapouri – ‘blackness within the heart’.


In essence, the concept of health and wellness is therefore seen as always involving an interplay between spiritual matters, thoughts and feelings, the physical functions of the body, the family and the environment. In te ao Maori (the Maori World), all manner of possible explanatory links between events occurring around the same time or on a certain day would be considered as potentially contributing to an illness. There is empathy within Maoridom with the kind of Hippocratic notion that medicine is primarily an art that uses science for its own purposes on occasions. Maori would struggle with the idea that the only proper approach in medicine should hinge around randomized controlled trials or other manifestations of evidence-based medicine. A Maori doctor’s practice would look to both science and art for guidance. This approach would be seen as no different from that of a brilliant scientist such as Pascal believing firmly in the basic Christian concept that God could become human.









The significance of the child within Maori culture


The fourth concept of the four walls of health helps place the child – Taha whanau. The health of the child cannot be considered without regard to the family as a whole. The child is seen as a taonga (a special gift) to the whanau (family). The child brings a continuation of the inheritance lines (whakapapa). The child is seen as the hope for the future. The care and upbringing of the child would be seen as not belonging just to the parents but to the extended family, with grandparents playing a special role. Maori has been described as a culture that puts others before self, so that a young child would be expected to receive considerable arohatanga (warmth and love) and awhinatanga (help and assistance).









Historical issues of significance to Maori health






The Treaty of Waitangi


The document serving as a partnership for the English Crown with Maori and thus forming the basis for the modern New Zealand nation was the Treaty of Waitangi.


Maori far outnumbered Europeans in the New Zealand of the 1840 Treaty signing. The Treaty was constructed in both Maori and English with debate continuing to this day over important nuances in the differing meanings of key words in the English and Maori versions. In the discussions over what the Treaty might have guaranteed for the health of Maori, importance is placed on the second article promising protection to Maori of their taonga (treasures). Health is seen as one of these. Likewise attention has been frequently drawn to the third article promising to Maori the same rights (taken to include health rights) as their new English brothers and sisters. Other commentators have drawn attention to the importance of the so-called fourth clause of the Treaty in recognizing the spiritual component of health for Maori. This was read only at the important first signings at Waitangi itself. It read: ‘The Governor says the several faiths of England, of the Wesleyans, of Rome and also the Maori custom, shall alike be protected by him.’









The New Zealand wars


Overlapping with the implications for Maori health arising from breaches of the Treaty of Waitangi are the New Zealand land wars. These were strung out over about 40 years from the late 1840s and led to huge confiscations of Maori Land by the Crown as ‘Reparation’ for the armed conflicts that arose especially in the Waikato and Taranaki areas. The land confiscations suited the Government’s purposes admirably to give it an income and to meet the land demands of rapidly escalating numbers of British immigrants. The land confiscations were quite disproportional to the numbers of soldiers killed or costs incurred. In Taranaki, for instance, nearly two million acres of land were taken. These conflicts led to the loss of life of key Maori leaders; the loss of land on which Maori could stand tall as well as land from which to generate an income; and for some a sense of shame and identity confusion that persists to this day. In recent years the government has attempted to readdress these land confiscations and Treaty of Waitangi breaches, with combinations of apologies and very modest monetary compensations.












Cultural competency in working with Maori families


Cultural competency has come more to the fore in New Zealand since a legislative change initiated by the Medical Council of New Zealand that any medical practitioner must be culturally competent as well as clinically competent. My own view has always been that it is not possible to be clinically competent without being culturally competent. A working diagnosis of cultural competency could be the capacity to recognize and interact respectfully with any individual’s particular culture.


In all situations, the approach to the family has to be one of courtesy and respect. Welcoming or acknowledging every member of the supporting family is a good start. Some general enquiries about what is happening in the family and where they are from are advisable in the non-emergency situation before plunging into defining the particular concerns about the child. This comment illustrates the importance of hastening slowly in working with Maori families. Polynesians as a whole prefer not to be rushed in exchanges as important as those concerning health. Ward rounds need to be a bit longer if the real face-to-face and heart-to-heart encounters that Maori seek in these matters are to be achieved.


A doctor, especially if young, should tend towards formality in dress code when working with Maori. In one sense the doctor may be partly seen as having a similarity within Maoridom to a tohunga – a person with special training and responsibilities to guard things that are special and sacred. In outpatient clinic settings, some distance and space between the doctors and the whanau should be organized, as this initial encounter can then mimic the rituals of engagement when Maori first meet in the very special area within Maori reserves called marae. Consultants on teaching ward rounds or in multidisciplinary clinic sessions might like to introduce or refer to others present with them as their supporting whanau.









The organization of health services for Maori


In the 2006 census, only 3% of New Zealand medical practitioners identified themselves as Maori, whereas the total Maori population was 15%. Even among doctors identifying as Maori, a wide variation exists in their knowledge of Taha Maori (Maori things). Currently, fewer than 10 of New Zealand’s 292 vocationally registered paediatricians have any Maori affiliation, so in the short to medium term it is difficult to deliver health services by Maori for Maori – which is the preferred option for many Maori. Rather, non-Maori medical practitioners of good will – sensitive to Maori nuances – need to support Maori children and their families. Doctors working with children should become familiar with specific local Maori health initiatives that relate to children. Most public hospitals have a definitive Maori liaison service, and community-based Maori health facilities are becoming more common.









Socioeconomic and cultural contact issues


Maori continue to be significantly over-represented in less favourable socioeconomic clustering within New Zealand. Socioeconomic disadvantage includes lower income levels, higher unemployment rates, greater use of temporary or rental accommodation, and lower levels of education achievement. The higher hospitalization rates of Maori infants (in 2009, Maori infants comprised 35% of all public hospitalizations compared with 22% of births) and high rates of respiratory illness, rheumatic fever and skin sepsis are all seen as examples of the price of socioeconomic disadvantage as conventionally defined. One frustration for Maori, though, is that the measurements of ‘Internal Forces’ that may shape health or wellbeing are more problematic. How does one measure the presence or absence of shame at having too much or too little Maori, at losing contact with one’s own tribal roots, being cut off from extended family, or just losing the notion of what it is to be Maori? The 2006 census showed that 84% of Maori now live in urban areas. Contact with Taha Maori (Maori things) is likely to be more of a challenge in urban areas. It is true that some measurable socioeconomic markers have improved for Maori over the last 10 years. Maori unemployment rates, for instance, may be dropping, but what if this is at the price of family-unfriendly work hours or is associated with the increased frequency of Maori infants and toddlers spending substantial amounts of time in day-care arrangements away from their family?





[image: image] Clinical example


Rangi is a 6-year-old boy who presented to the emergency department (ED) with a history of intermittent fevers for some days and then, on the day of referral, a complaint of back pain on walking and some abdominal pain. He was admitted under the general surgeons who noted a C-reactive protein (CRP) level of 122 mg/L and haemoglobin level of 85 g/L, and felt that appendicitis was possible. A normal appendix was removed and the child’s symptoms seemed to settle before discharge home. Rangi re-presented to the ED 2 weeks later with a history of limping on the left leg and intermittent fevers over a week. There was evidence of swelling over the left ankle and tenderness of the left big toe. His CRP level was 174 mg/L and there was a persisting normochronic anaemia and mild neutrophilia. He was admitted under the orthopaedic service with a suspected diagnosis of osteomyelitis or septic arthritis.


The left ankle was aspirated, with 56 000 white cells found in a murky aspirate. Treatment for osteomyelitis was commenced, but 1 week later there was again evidence of arthritis of the left ankle and no growth from the aspirate. A general paediatrician was consulted for the first time and heard a pansystolic murmur at the apex. An urgent echocardiogram showed moderate mitral valve incompetence. Antistreptococcal antibody titres were markedly raised. Rangi was diagnosed as having acute rheumatic fever. Rheumatic fever should be strongly considered in the differential diagnosis of any Maori child presenting with persistent fevers and joint pains or arthritis.












Genetics and environment in clinical situations


There is a tendency to look towards adverse environmental conditions as major contributors to those clinical conditions seen more commonly in Maori children than in children of European ethnicity. These are certainly significant factors in the markedly increased incidence of rheumatic fever, skin sepsis, respiratory tract infections and glue ear. However, other conditions such as α-thalassaemia trait (10% incidence), a particular type of congenital nephrotic syndrome, and the rare but fatal non-ketotic hyperglycinaemia are entirely genetic in origin. It is likely that the increased incidence of biliary atresia in Maori is also genetic in origin. Yet other conditions, such as the common entity of attention-deficit disorder, would appear to reflect both genetic and environmental factors.


In infancy, gastro-oesophageal reflux, infantile colic and food allergies, although all occurring amongst Maori, are much less often presented to paediatricians as a perceived problem by Maori families. Whereas obesity may be over-represented amongst Maori, anorexia nervosa appears to be very uncommon – partly one suspects in both situations a result of cultural perceptions of desirable body size.


In the development and behavioural areas, practitioners need to be careful not to attribute the various behavioural manifestations associated with either attention-deficit/hyperactivity disorder (ADHD) or autism to the Maori child living in a dysfunctional family. The family dysfunction may well result from the fact that the same conditions are present to varying degrees in one or both parents.


It is always important to consider what special significance a child’s diagnosis may have to the whanau (extended family). The word tuberculosis may trigger
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Rawinia is an 18-month-old toddler referred to paediatric outpatients because of anaemia, unresponsive to iron. A blood count aged 15 months, performed by her GP because of recurrent upper respiratory tract infections, showed a haemoglobin level of 95 g/L and a mean corpuscular volume (MCV) of 60 fL. Microcytosis and hypochromia were noted on the film smear. A repeat blood count after 6 weeks of oral iron showed no improvement. The paediatrician was confident that the iron had been given and, noting the Maori ethnicity of the child, established that iron and ferritin levels were normal after finding no clinical abnormality on examination. He suspected the harmless entity of α-thalassaemia trait, which needs no treatment, and in due course confirmed this suspicion with appropriate DNA studies.





recall of the ravages this malady caused to family members in earlier generations. Likewise, a diagnosis of asthma or epilepsy will have added meaning if any family members have died from these conditions.


Finally, in assessing various diagnostic possibilities, it is worth remembering that some conditions such as cystic fibrosis or coeliac disease are much less likely amongst children with a major Maori ethnic component.









The physical abuse problem


Notwithstanding the shadows over morbidity and even mortality data arising from the infections amongst Maori children, the longest blackest shadow in my view is that of physical abuse. Compared with non-Maori children, Maori are two to three times more likely to be hospitalized for injuries sustained as a result of deliberately inflicted physical harm than any other ethnic group. The death rates and permanent serious neurological handicap rates in Maori from the shaken baby syndrome are amongst the highest recorded internationally for any ethnic group.


It may be a matter of opinion as to whether any link can be construed between these facts and the high rate of induced abortions evident amongst Maori women in more recent years. What is undeniable is that Maori birth rates have plummeted dramatically since the 1970s to be now only a little higher than non-Maori rates, except amongst adolescents.


A number of one-off solutions to the Maori physical abuse scourge have been suggested. They have included lowering the relatively high teenage pregnancy rate; targeting alcohol and drug abuse; recognizing and reducing family violence; promoting positive parenting programmes or offering intervention services quickly to families dealing with a powder-keg crisis such as a persistently screaming baby. Regrettably, the truth is that none of these interventions seems to have had a major impact on lowering the incidence of physical abuse.









A way forward


Could the key in reality to this challenge be the need to work toward an attitudinal change within Maoridom towards children – to recapture the idea that children are a gift? One of the oldest words in Maori for defining a woman is Ukaipo – literally the breastfeeder in the night. Yet the breastfeeding rate amongst Maori now is lower at 17% at the 6-month mark than for any other ethnic group in New Zealand. It does not seem unreasonable to suggest that a vigorous but sensitively promoted plan of supporting the World Health Organization’s recommendations that women should significantly breastfeed to at least 12 months of age might, through its bonding powers, reduce physical abuse in the young as well as reduce early respiratory tract infections and glue ear. Such a programme, however, would have to be part of a wider undertaking to promote to all Maori a clearer appreciation of what it is to be truly Maori. In this way Te Rangi Hiroa’s 1930 claim that Maori is a culture that puts other before self might have a more robust ring to it. One starting point for such an undertaking could be an emphasis on Sir Mason Durie’s notion that four walls of the house need to be in order if true full health is to become realized. It is a case of back to the future.


Kia Kaha! Kia Manawanui! Tihei Mauriora!
















3.3 Nutrition




Zoe McCallum, Julie Bines











[image: image] Practical points







• Nutrition in childhood, starting from in utero, is a key determinant of a child’s growth and development, and future adult health status.


• Nutritional assessment requires a dietary history, physical examination and sometimes blood tests.


• Breastfeeding has many benefits over infant formula for both mother and infant.


• A range of infant formulas are available with differing protein sources and indications.


• Solids may be introduced after 6 months.


• ‘Fussy’ toddler eating is a normal developmental phenomenon; threats, scolding, bribery and use of food as a reward are likely to create rather than resolve problems.


• Water is the best non-milk drink for children (not juice or other sugar-sweetened drinks).


• Low-fat milk is appropriate for children over the age of 2 years.








Adequate and appropriate nutrition is vital for a child’s optimal growth and development. Many diseases in adult life have their antecedents in childhood nutrition, including, hypertension, type 2 diabetes, obesity, hyperlipidaemia and some cancers. In the hospitalized child, nutritional requirements may be increased as a result of inadequate intake, malabsorption or due to disease-related increased requirement for specific nutrients. In some situations oral feeding may be inadequate to support weight gain and growth. Options for nutritional support and nutritional therapy including specialized enteral formulas and supplements or parenteral (intravenous) nutrition may be required.






Nutritional requirements






Nutrients and dietary guidelines


Nutrients are food components that are required for optimal growth, development and body function. Macronutrients (protein, fat and carbohydrate) are the basic building blocks for energy, lipid and nitrogen components of the body, and are essential for cellular homeostasis. Micronutrients (vitamins, minerals and trace elements) are required in much smaller amounts. Individual nutrient requirements vary with age, size, growth and health status.


In 2003, the Australian National Health and Medical Research Council (NHMRC) released a document that includes ‘Dietary Guidelines for Children and Adolescents in Australia’ (available at: http://www.nhmrc.gov.au/_files_nhmrc/file/publications/synopses/n31.pdf). These guidelines provide complete nutritional advice for healthy children from birth to 18 years of age. They have been updated and will be available from 2011 on the website www.nhmrc.gov.au.






Dietary Guidelines for Children and Adolescents in Australia (National Health and Medical Research Council 2003)







Encourage and support breastfeeding


Children and adolescents need sufficient nutritious foods to grow and develop normally



• Growth should be checked regularly for young children



• Physical activity is important for all children and adolescents


Enjoy a wide range of nutritious foods



• Children and adolescents should be encouraged to:



• Eat plenty of legumes and fruits



• Eat plenty of cereals (including breads, rice, pasta and noodles), preferably wholegrain



• Include lean meat, fish and poultry and/or alternatives



• Include milks, yoghurts, cheese and/or alternatives



• Reduced fat milks are not suitable for young children under 2 years, because of the high energy needs of young children, but reduced fat varieties should be encouraged for older children and adolescents



• Alcohol is not recommended for children



• And care should be taken to:



• Limit saturated fat intake and moderate total fat intake. Low-fat diets are not suitable for infants



• Choose foods low in salt



• Consume only moderate amounts of sugars and foods containing sugars



Care for your child’s food: prepare and store it safely















Energy


Food is metabolized and provides energy required by the body for growth and synthesis of new tissue, for metabolic processes, and for physiological functions and activity.


Fat, carbohydrate and protein provide energy, which is measured in kilojoules (kJ) or kilocalories (1 kcal provides 4.182 kJ). Fat provides a concentrated source of energy, contributing 37 kJ/g, approximately twice that provided by an equivalent amount of protein or carbohydrate. Fat contributes 50% of the total energy in breast milk or standard infant formula. The average diet of older children provides 30–40% of total energy from fat, 45–55% from carbohydrate and about 15% from protein. Most of the energy intake in children is used for growth and development. Recommendations for energy intake are difficult to determine, even for individuals of similar age, sex and size, because requirements vary. The NHMRC recommends that for children aged 5–14 years approximately 30% of energy intake should be fat, with no more than 10% coming from saturated fat.












Nutritional assessment


Nutritional assessment is the process by which the individual is evaluated for normal growth and health, for risk factors contributing to disease, and for early detection of nutritional deficiencies and excesses.


Comprehensive nutritional assessment includes:




• dietary assessment


• physical examination, including anthropometry


• laboratory studies.









Dietary assessment


The primary care giver(s) should be asked what the child usually eats in a typical day, in all settings that the child is in (i.e. home, child care, outings). Children derive up to 30% of their energy from snacks, so it is important to include these in the assessment of all food and fluids consumed.


Qualitative methods include a dietary history and food frequency questionnaire. These do not allow for the precise calculation of energy or nutrient intakes but rather determine the pattern, style and types of foods eaten.


Quantitative methods calculate precise energy and nutrient intakes and include a 24-hour food record and a 3-day food record.


If the initial dietary assessment raises concerns, referral should be made to a dietitian.









Physical examination and anthropometry


Physical examination gives a general impression of nutritional status, including signs of anaemia, jaundice, wasting, oedema, lethargy, muscle weakness and fat stores.


Examination may reveal evidence of specific micronutrient deficiency, including pallor, bruising or bleeding, skin, hair and gum abnormalities, and neurological or ophthalmological disorders. In adolescents, the stage of puberty should be documented.


Anthropometry refers to the measurement of physical dimensions and body composition. Measurement of height/length and weight gives the most useful assessment of overall nutritional status, although normal growth can still occur in marginally malnourished children. Serial measurements of growth add valuable information about the impact and chronicity of nutritional compromise. The following routine measurements are used:




• recumbent length before 2 years of age, or height after 2 years of age


• weight for age


• weight for length/height


• head circumference (used until 36 months of age)


• growth velocity


• skinfold thickness (triceps and other sites as indicated)


• mid-arm circumference.





Growth charts for height or length, weight and head circumference are used to monitor growth at different chronological ages (see Chapter 19.1). Specific ethnocultural and syndrome-specific (Down, Turner) growth charts exist. Intrauterine growth curves have been developed for gestational ages 26–42 weeks using birth weight and length data for infants born at successive weeks of gestation. Premature infants should have the weight corrected until the child is 24 months of age, length until the child is 36 months of age, and head circumference until the child is 18 months of age.


Patients requiring long-term monitoring of nutritional status should have serial measurements of mid-arm circumference and triceps skinfold thickness to assess fat and muscle stores.









Body mass index


Serial body mass index (BMI) is used as a representative measure of body fatness in children (see Chapter 3.4). It cannot, however, distinguish between excess weight produced by adiposity, muscularity or oedema. In children with nutritional deficiency, and in the setting of overweight and obesity, it is a useful measure of adiposity. It is calculated from the formula BMI  =  weight [kg]/height [m]2. A BMI greater than the 85th percentile is defined as overweight and a BMI greater than the 95th percentile as obesity.









Laboratory assessment


Laboratory assessment is used to detect subclinical deficiency states or to confirm a clinical diagnosis. It provides an objective means of assessing nutritional status. Laboratory assessment is summarized in Table 3.3.1.


Table 3.3.1 Laboratory parameters for assessing nutritional status






	Status

	Parameters






	Protein

	Albumin, total protein, pre-albumin, urea, 24-hour urinary nitrogen, carnitine






	Fluid and electrolyte, and acid–base

	Serum electrolytes, acid–base, urinalysis






	Glucose tolerance

	Serum glucose, HbA1c, insulin






	Iron

	Serum iron, serum ferritin, full blood examination






	Minerals

	Calcium, magnesium, phosphorus, alkaline phosphatase, bone age, bone density






	Vitamins

	Vitamins A, D, E/lipid ratio, C, B12, folate, PT/PTT






	Trace elements

	Zinc, selenium, copper, chromium, manganese






	Lipids

	Serum cholesterol, HDL cholesterol, triglycerides, free fatty acids







HbA1c, haemoglobin A1c; HDL, high-density lipoprotein; PT, prothrombin time; PTT, partial thromboplastin time.












Nutrition in utero



Research into the fetal origins of adult health has identified fetal nutrition as being of critical importance. Maternal nutrition is a powerful epigenetic determinant of not only birth size and subsequent growth, but also the future risk of metabolic syndrome (hyperlipidaemia, hypertension, coronary artery disease, type 2 diabetes) in adult life. The ‘Barker’ hypothesis states that adaptations undergone by the starved fetus in utero to become ‘thrifty’, that is to make maximum use of scarce nutrients, may in the setting of adequate, or even abundant, nutrition become counterproductive.


Most in utero malnutrition in Western societies, however, results from placental insufficiency. Periconceptual and antenatal folate supplements markedly reduce the risk of neural tube defects and are advised.









Breastfeeding


Breastfeeding is the best form of nutrition for the growing infant. Australian hospitals are encouraged to adopt the ‘10 steps to successful breastfeeding’ listed in Box 3.3.1.





Box 3.3.1 Ten steps to successful breastfeeding


Every facility providing maternity services and care for newborn infants should:




1. Have a written breastfeeding policy that is communicated routinely to all health-care staff


2. Train all health-care staff in skills necessary to implement this policy


3. Inform all pregnant women about the benefits and management of breastfeeding


4. Help mothers initiate breastfeeding within half an hour of birth


5. Show mothers how to breastfeed, and how to maintain lactation even if they are separated from their infant


6. Give newborn infants no food or drink other than breast milk, unless indicated medically


7. Practise rooming-in (allow mothers and infants to remain together), 24 hours a day


8. Encourage breastfeeding on demand


9. Give no artificial teats or pacifiers (also called dummies or soothers) to breastfeeding infants


10. Foster the establishment of breastfeeding support groups and refer mothers to them on discharge from hospital or clinic





Source: World Health Organization 1989 Protecting, promoting and supporting breastfeeding: the special role of maternity services, a joint WHO/UNICEF statement. WHO, Geneva. Available at: http://www.unicef.org/newsline/tenstps.htm





The weight percentiles and body composition of breastfed infants differ from those who are formula-fed. In general, breastfed infants tend to grow rapidly in the first few months and then grow at a slower rate than current percentiles. This may result in their weight appearing inadequate when plotted on current growth charts, even when they are healthy. Current NHMRC recommendations for weight gain in infancy are 150–200 g/week at age 0–3 months, 100–150 g/week at age 3–6 months, and 70–90 g/week at age 6–12 months. Preterm breastfed infants require iron supplements from 4–8 weeks of age. Those born at a gestation of less than 32 weeks usually require fortification of breast milk with protein and calories in the preterm period to prevent growth failure. All breastfed infants should receive vitamin K on the first day of life.


Breastfeeding has many benefits for both the infant and the mother. Breast milk is tailored to the infant’s needs and contains many factors protective against infection (see Infant formulas, below) and growth factors. Breastfed infants, in comparison with formula-fed infants, have improved neurodevelopment and a lower incidence of infection, diabetes, necrotizing enterocolitis and gastro-oesophageal reflux. Although there is some evidence that breastfeeding may protect against allergic disease in atopic families, the evidence for a population-wide protective effect is inconclusive. Breastfeeding may partially protect women against premenopausal breast cancer, ovarian cancer and osteoporosis. Lactational amenorrhoea may act as a contraceptive adjunct, especially in the developing world.






Breastfeeding initiation


Information about the advantages and management of breastfeeding, including where to obtain advice and support, if needed, should be made available to all new mothers. Reasons given by mothers for stopping breastfeeding include pain and discomfort (e.g. sore nipples, mastitis, thrush), anxiety regarding the adequacy of milk supply, and a return to work.









Common problems with breastfeeding


Problems may exist with both maternal breastfeeding technique and anatomy, as well as with the infant’s suck and oropharyngeal anatomy. In addition, insufficient milk supply is often perceived to be a major problem, which may lead to unnecessary cessation of breastfeeding. Most women are physiologically able to produce sufficient milk. Appropriate education, encouragement and support may be all that is needed.





[image: image] Clinical example


Isabella was born at term following an uneventful pregnancy and delivery. Her mother was very keen to feed her first baby but experienced considerable pain from sore, cracked nipples soon after discharge from hospital. She returned to the hospital to seek advice from a lactation consultant, who noted that Isabella was incorrectly positioned and attached.


Correct positioning and attachment, which is vital for successful breastfeeding, resolved the problem of sore nipples, enabling Isabella’s mother to continue to breastfeed without discomfort.


Isabella breastfed on demand, approximately 3-hourly. At 4 weeks of age she started sleeping longer between feeds and suckled less vigorously. Her mother became very anxious and was concerned that her milk supply was inadequate, particularly as it became apparent that Isabella had not gained weight when weighed at a clinic visit. It was evident that the feeding difficulty was the result of infrequent feeding and maternal anxiety. She was encouraged to feed her baby more frequently, including during the night, and to ensure that Isabella drained the first side before offering the second. Her husband was encouraged to bring Isabella to her for feeding during the night. As a result, the milk supply increased and Isabella gained weight appropriately. Timely advice, and encouragement and support prevented this mother from ceasing breastfeeding unnecessarily.















Infant formulas and other milks


When breast milk is not available, an infant formula is required. All infant formulas used in Australia are required to be manufactured in accordance with the Australia New Zealand Food Standard Code, which specifies the requirements for composition, quality and labelling for infant formulas.


Although the nutritional composition of infant formulas resembles that of human milk, it is not possible to incorporate the many immunological factors that have been identified in human milk. These include specific immune factors such as immunoglobulin A, maternal lymphocytes and macrophages, and other non-specific protective factors such as lactoferrin and lysozyme.






Feeding requirements of infants


The infant’s appetite determines the volume and number of feeds required. Demand feeding for bottle-fed infants is appropriate. Term infants require approximately 120–160 mL per kg per day to meet their fluid and nutrient needs during the first 4–6 months of life when milk feeds provide the sole source of nutrition. The number of feeds per day changes as the infant grows, and the number of feeds per day decreases with increased feed volumes. Infants under 6 weeks of age usually feed every 3 hours and rarely sleep through the night before 8 weeks. Infants experience an appetite spurt at 2 weeks, 6 weeks and 3 months.


Establishment of a feeding pattern is often easier for mothers of breastfed infants, as they respond to the infant’s demands and do not focus on the volume consumed at each feed. The actual number and volume of feeds taken by bottle-fed infants causes considerable anxiety for some parents. Reassurance should be provided that the infant’s appetite is the best guide, and as long as the infant gains weight consistently, but not excessively, and is thriving and active, intake is satisfactory.









Composition of standard infant formulas


Standard infant formulas are recommended for healthy term infants who are not breastfed. The nutrient compositions of these standard formulas are very similar, with minor variations in the protein, fat and carbohydrate content (Table 3.3.2).




Table 3.3.2 Breast milk and artificial formula compositions
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• Protein. All standard infant formulas have cow’s milk protein as a basis, which is modified in order to produce a protein composition more like that of human milk. The cow’s milk protein is modified through heat treatment processes, with the addition of whey in order to modify the casein : whey ratio so that it is similar to that of human milk. Despite this, the amino acid profiles of infant formulas remain different from those of human milk.


• Fat. The fat sources in standard infant formulas are a mixture of vegetable oils with or without butterfat. It is possible to achieve ratios of saturated to unsaturated fatty acids that are similar but not identical to those of human milk. Although the degree of saturation may be similar, the structure of the fats is not the same, resulting in differences in digestion and absorption. The fatty acid composition of human milk also varies with the maternal diet, and can be modified favourably by substituting some of the saturated fats in the diet with appropriate mono- and poly-unsaturated fatty acids. Some manufacturers now add long-chain poly-unsaturated fatty acids to formulas, as there is evidence that these play an important role in infant development, with advanced visual pathway maturation and a postulated benefit for intelligence. The fat composition in formulas may also promote the formation of soaps in stools, contributing to constipation in some infants.


• Carbohydrate. The carbohydrate source in standard infant formulas is lactose.





All formulas are supplemented with vitamins and minerals. These standard infant formulas are suitable for the first 12 months of life. The practice of changing from one formula to another because an infant is irritable or unsettled should be strongly discouraged. This usually does not help settle the infant and has the potential to lead to mistakes in reconstitution, as scoop size and methods of preparation can vary between formula brands.


Soy formulas are sometimes recommended for use in infants with suspected cow’s milk protein intolerance, colic, and in an attempt to prevent allergies. However, up to 50% of children with cow’s milk protein intolerance will also be allergic to soy protein; a hydrolysed formula may be more appropriate.









Preparation of formula


Having selected an appropriate formula, it is essential that it is prepared correctly and hygienically, using safe water and sterilized utensils and equipment. Formulas should be prepared according to the manufacturer’s directions, using the scoop provided to measure the powder carefully. Studies have highlighted significant inaccuracies in measuring the amount of powder for formula reconstitution, and other mistakes in preparation of formula. Both diluting and concentrating formula can lead to serious electrolyte disturbance in the infant and should be avoided.


Breastfed babies do not require other fluids, even in hot weather, if they are fed frequently. Formula-fed infants may be offered small amounts of cooled, boiled water between feeds during very hot weather.









Other milks


Cow’s milk is appropriate to be introduced to infants over 12 months. The fat in milk is an important source of energy, fat-soluble vitamins and fatty acids for young children.


Cow’s milk has lower iron content and higher levels of protein, sodium, potassium, phosphorus and calcium than human milk or formula. It also has a higher renal solute load and lacks vitamin C and essential fatty acids. Low-fat (2%) cow’s milk can be given to children over 2 years of age. Skim milk (no fat) is not recommended unless there is a specific medical condition, such as hypercholesterolaemia. Soy milk should not be used for children under 2 years of age. Calcium-supplemented brands should be chosen if used for older children.


Goat’s milk is not recommended for infant feeding. It has a similar macronutrient composition to cow’s milk but there are micronutrient deficiencies. If parents insist on using goat’s milk, a goat’s milk infant formula fully supplemented with vitamins and minerals should be used, because goat’s milk is markedly deficient in folate and other vitamins. If fresh goat’s milk is used, it must be pasteurized or boiled and supplemented with folic acid and vitamins B12, B6, A and C. Infants with cow’s milk protein intolerance are usually also intolerant to goat’s milk protein.
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Thao brought her 13-month-old child, Madison, to the doctor for review of her cold. She reported that Madison constantly had a cold and was always tired, but she had attributed this to the fact that Madison was still little and had recently started child care. Madison’s height and weight were both on the 50th centile. The GP noticed that she was pale, however, and asked about her diet. Thao replied that Madison was a ‘fussy eater’ but loved her milk. On further questioning the GP discovered that she had commenced cow’s milk at 9 months of age and was currently consuming 800 mL per day. Iron studies and a blood count revealed iron-deficiency anaemia. Thao was advised to reduce Madison’s milk intake to less than 500 mL daily and to offer a diet rich in meat and leafy green vegetables. It was explained that the cow’s milk was ‘filling Madison up’ but was not providing her with iron and the other vitamins essential for her growth. Madison was commenced on an iron supplement. Thao was advised to delay the introduction of cow’s milk until after 12 months of age in future children.















Nutrition in the well child in the community






Timing of introduction of solids


Breast milk or an appropriate formula is sufficient to meet the needs of the healthy, growing infant until 4–6 months of age. At this time solid foods can be introduced safely, supplementing the milk intake, which remains the major source of nutrition until about 12 months of age.


By 4–6 months of age infants have lost the tongue thrust or extrusion reflex, have head control, and are able to sit without support, allowing them to manipulate solid foods. Most infants at this age are showing an interest in the world around them and are receptive to trying new foods. Healthy full-term infants are born with iron stores that are sufficient for the first 4–6 months of life, after which these become depleted and milk feeds need to be supplemented with other dietary sources of iron, particularly haem-derived iron.


Introduction of solids before 4 months of age can displace breast milk or formula, but the solids do not necessarily supply sufficient energy and nutrients for the rapidly growing infant. Solids can also result in decreased breast milk supply, as a result of reduced frequency and intensity of sucking. Delaying the introduction of solids until later during the second 6 months of life may compromise growth and nutritional status, as breast milk alone is insufficient after 6 months to supply energy and micronutrient needs.









The first foods


The introduction of a variety of foods is often referred to as the ‘educational diet’ as it begins the child’s lifetime experience of food. The first foods to be introduced should be soft and smooth, although the infant quickly learns to manage foods of different textures, with the ‘chewing reflex’ using the gums developing around 7–9 months. Iron-fortified infant cereals are usually introduced first, as these can be mixed to the desired consistency with breast milk or formula. Fruit and vegetables are introduced gradually. Sources of haem iron such as meat and poultry are recommended at about 7 months of age. Custard, yoghurt and cheese can also be introduced. Most infants will be eating a variety of modified family meals by 12 months of age.









Feeding the toddler


Between 1 and 3 years of age, growth and appetite slow markedly. The child displays independent thought and action. Young children have limited control over their food choices and rely on caregivers to provide a variety of foods. Often a child’s natural satiety and refusal to finish all food provided is interpreted as ‘fussy eating’. Unrealistic expectations may create feeding problems. Parental education regarding appropriate portion sizes for children and the concept of offering a new food on many (on average eight!) separate occasions is required. Threats, scolding, bribery and use of food as a reward are likely to create rather than resolve problems.


If a very limited diet is consumed, a dietitian should be consulted in order to assess the adequacy of energy and nutrient intake. Speech pathologists can assist with oral stimulation and the introduction of different tastes and textures.


Bottle-feeding should be avoided beyond 18 months of age. Excessive milk intake may result in iron deficiency. Infants should not be settled in bed with a bottle, as this can cause nursing-bottle caries (see Chapter 22.3).


Excessive intake of milk or fruit juice may reduce appetite and, as a result, may limit the variety of food intake. Excessive fruit juice consumption, particularly apple and pear juice, can result in toddler diarrhoea due to saturation of the facilitated diffusion of fructose. Fruit juice is high in sugar and does not contain the vitamins and fibre that are found in fresh fruit. It should not replace the consumption of water as the best drink for children.









Daily food needs of preschoolers


Many parents are surprised at how little children of this age need.







• Milk group: 2 servings



1 serving  =  250 mL milk, 200 mg yoghurt or 35 g cheese



Full-cream products recommended up to 2 years; from 2 years, reduced fat products.


• Bread and cereal group: 4–5 servings



1 serving  =  1 slice of bread, ½ cup pasta or 2 cereal wheat biscuits.


• Fruit and vegetable group: 4 or more servings



1 serving  =  1 piece of fruit or 2 tablespoons of vegetables; focus on variety rather than quantity.


• Meat or protein group: 2 servings



1 serving  =  30 g lean meat, fish or chicken, ½ cup beans or 1 egg.












Specific nutritional concerns during childhood






Vegetarian diets


The lower energy and higher fibre content of vegetarian diets can limit children’s total energy intake, as they may not consume sufficient volume to meet their needs.


Children on well planned semi-vegetarian, lacto or lacto ovo vegetarian diets are adequately nourished if appropriate attention is given to selection of suitable iron sources, and sufficient vitamin C is consumed to maximize iron absorption. Vegan diets place children at risk of iron deficiency anaemia. Children on vegan diets require calcium-fortified soy milk to ensure adequate calcium intake. The risks of vegetarian diets for adolescents, particularly vegans, are significant, because of the rapid growth that occurs during puberty. Sufficient energy and an adequate intake of iron, calcium, zinc and, if vegan, vitamin B12 must be ensured.


Providing that the mother is consuming an adequate vegetarian diet, infants can be successfully breastfed. Strictly vegan mothers who are not receiving vitamin B12 place their child at considerable risk of profound neurological impairment. Vegetarian mothers who formula-feed prefer not to use formulas based on cow’s milk. An appropriately fortified infant soy formula may be used. Solid introduction should commence in the usual way, between 4 and 6 months of age, but particular attention needs to be given to iron, if haem iron-containing foods are being avoided. Infants placed on vegan diets are most at risk of nutritional deficiencies. Children who develop iron deficiency anaemia may be at risk of persistent minor neurocognitive impairment, even with iron repletion. Breastfed infants whose mothers get little direct sunlight (including cultures where women are veiled), require vitamin D supplements to prevent rickets.









Hypoallergenic diets


There is a role for elimination diets in children with documented multiple food allergy. However, food restriction in children places them at risk of macronutrient and micronutrient deficiency. This highlights the importance of communication with the treating doctor and/or dietitian to ensure that the diet is nutritionally sound.












Nutrition issues in adolescence


Common features of teenage eating include skipping meals, consumption of a limited variety of foods, frequent consumption of high-fat, high-sugar, low-nutrient foods, a lack of fibre and fad dieting. Fast-food consumption may contribute to the increasing prevalence of adult obesity in Western society, particularly when combined with a sedentary lifestyle (see Chapter 3.4). Poor and sometimes inappropriate body image may account for the fad diets that are quite common among teenage girls and boys. Girls, in particular, often modify their diets to avoid foods that they see as being high in fat and energy, such as meat or milk; this may result in an entire food group being omitted from their diet. The avoidance of milk and milk products during the time of peak accumulation of bone mass and calcium accretion may play a role in osteoporosis later in life. Limiting sources of iron, such as red meat, can lead to iron deficiency. Appropriate nutrition education and role modelling needs to be provided both at home and in the school setting.












Overnutrition


The dramatic rise in the prevalence of obesity amongst Australian children over the last three decades indicates that the aetiology is not purely genetic. Clearly there are complex genetic and environmental factors at play. These are discussed fully in Chapter 3.4. Importantly, overweight children may still be at risk of micronutrient malnutrition, such as iron, vitamin D and calcium deficiency. A poor-quality diet rich in excess calories may lack adequate micronutrients.









Undernutrition






Malnutrition


Malnutrition is the leading cause of childhood morbidity and mortality worldwide. Currently ample food is produced to feed the world’s population but social and political forces, such as war, lack of transport infrastructure and degradation of arable land, conspire to keep food from the most needy.


A malnourished child has a weight-for-length (or height) of less than 70% or less than − 3 standard deviations (sd) of the normalized reference figure (2009 World Health Organization Child Growth Standards and the Identification of Severe Acute Malnutrition in Infants and Children; available at http://www.who.int/child_adolescent_health/documents/malnutrition/en/index.html/). Children below 60% of weight-for-age may be stunted, and not severely wasted.


The reduction of all food intake or starvation leads to protein-energy malnutrition, resulting in marasmus (from the Greek ‘to waste away’). Children who have a proportionately greater deprivation of protein than energy may develop kwashiorkor (from the Ghanaian ‘deprived child’). These children are malnourished and oedematous. Children with kwashiorkor have a typical appearance consisting of a protuberant belly, muscle wasting, dependent oedema, flaking skin with depigmentation (‘flaky paint’ dermatitis), glossitis and angular cheilitis. Children suffering from severe protein-energy malnutrition may also have vitamin deficiencies, especially deficiencies of B vitamins such as thiamine, leading to beriberi, and niacin, leading to pellagra. Vitamin A deficiency can result in blindness and may significantly worsen mortality from diarrhoea and measles. Long-term consequences include insulin-dependent diabetes mellitus secondary to tropical pancreatitis, and also a significant reduction in IQ and school performance.


If malnutrition has occurred relatively acutely, height and weight discrepancies may result. If malnutrition has been severe and protracted, stunting may occur and often future growth is compromised, even after adequate energy provision.









Malnutrition in the developing world


Malnutrition and kwashiorkor frequently date from the interruption of breastfeeding due to maternal ill-health, work requirements or the arrival of a new infant. In some parts of the developing world, high-quality protein, particularly meat, poultry and fish, is in short supply. Breast milk has many immune factors that provide passive protection as well as promoting the infant’s own immune system; therefore, it is not surprising that cessation of breastfeeding predisposes the child to respiratory and diarrhoeal disease. The increased metabolic demands of infection may result in further nutritional ‘stress’. Infection with human immunodeficiency virus (HIV) is a major contributor to malnutrition in the infected mother and her child, particularly in Africa. These factors all combine to contribute to the synergistic spiral of malnutrition and disease.









Malnutrition in the developed world


Poverty plays a role in malnutrition in the developed world. However, other factors such as ignorance, food faddism and psychopathology also contribute.


In Australia, marasmus rarely develops in a malnourished child, usually because of intervention from social agencies or because medical intervention occurs. Kwashiorkor is virtually never seen, even in the Indigenous population, where protein-energy malnutrition often occurs. Both food intake and increased metabolic demands secondary to infectious disease burden contribute to protein-energy malnutrition.


Malnourished children may also have specific vitamin and trace element deficiencies. These should be assessed and corrected. By far the most common deficiencies in developed societies are in iron and folate and vitamin D. Low vitamin D levels have been increasingly recognized as a health problem in children over recent years.












Nutrition in the hospitalized child


Acute and chronic protein-energy malnutrition is not uncommon in children in a tertiary hospital (Fig. 3.3.1). Malnutrition in hospitalized patients is associated with increased infectious and non-infectious complications, mortality, costs and length of stay.





[image: image]

Fig. 3.3.1 Factors affecting a hospitalized child’s nutritional status. GIT, gastrointestinal tract; SGA, small for gestational age.




Nutritional assessment of patients at admission and during the period of hospitalization provides the basis for the identification and treatment of nutrition deficits. Indicators for early nutritional intervention include:




• height-for-age and weight-for-age percentages or z scores more than 2sd below the mean for age


• height-for-age < 95% expected


• weight-for-height < 90% expected or > 120% expected


• height velocities < 5 cm/year after 2 years of age.





In contrast to prolonged fasting, which responds to simple protein-energy repletion, the nutritional management of a patient with metabolic stress due to critical illness requires consideration of glucose metabolism, and specific micronutrient and energy requirements. Energy requirements during critical illness are usually reduced but will increase during the rehabilitation phase. The total energy expenditure (TEE) is the sum of:
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Basal metabolic rate (BMR) is the largest component of TEE and can be estimated in children using predictive equations (e.g. Schofield equation). BMR is increased by clinical conditions including fever, major surgery, cardiac failure, sepsis and burns. See Table 3.3.3.


Table 3.3.3 Reference values for energy and protein enteral requirements






	Age

	Energy (kcal per kg per day)

	Protein (g per kg per day)






	0–6 months

	115

	2.2






	6–12 months

	95

	2.0






	1–3 years

	95

	1.8






	4–6 years

	90

	1.5






	7–10 years

	75

	1.2






	11–14 years (male/female)

	65/55

	1.0






	15–18 years (male/female)

	60/40

	0.8











Feeds for infants







• Breast milk feeding should be the primary aim for very sick babies. If too premature or ill to suckle at the breast, expressed breast milk (EBM) can be fed via a nasogastric or orogastric tube until the baby is well enough to be placed on the breast.


• Breast milk fortifiers are available to add to EBM to increase its content of protein, energy and other nutrients in very low birth weight (VLBW – birth weight lies below the 10th centile for gestational age) babies. Fortifier should be added only once feeds are fully established (i.e. 150–200 mL per kg per day) unless the baby has a condition requiring fluid restriction (e.g. congestive cardiac failure or chronic lung disease). In addition, VLBW babies may require folate, iron, sodium and vitamins C, D and E. Iron should not be started until 12 weeks of age and VLBW babies who receive multiple blood transfusions may not need supplemental iron.


• If breast milk is not available, an infant formula is required. Low birth weight (LBW) formulas are designed for very premature (< 32 weeks) babies. These formulas contain more energy, protein, calcium, phosphorus, trace elements and certain vitamins than standard formulas. They include long-chain poly-unsaturated fatty acids as part of their fat content, based on evidence that this improves neurodevelopmental outcomes. LBW formulas are used until a weight of 2.5 kg is achieved.


• Standard infant formulas provide approximately 280 kJ/100 mL (20 kcal/30 mL) and 1.5 g protein/100 mL. Fortification (to 350 kJ/100 mL or 420 kJ/100 mL) should be implemented only under the supervision of a paediatrician or dietitian.


• Infants and young children who develop an intercurrent gastroenteritis should have all fortification ceased until vomiting and diarrhoea resolve, to avoid the potential complication of hypernatraemic dehydration.












Feeds for children


In some cases additional energy needs to be added to oral feeds, via:




• energy supplements, such as glucose polymers or fat emulsions added to oral foods and fluids


• complete supplements (e.g. PediaSure, Fortisip or Sustagen drinks), which can increase energy, protein and nutrient intake.












Routes of feeding


Acute illnesses such as gastroenteritis and respiratory infections can result in inadequate oral intake to meet increased metabolic needs. This usually results in transient weight loss. Children may require supplemental hydration, receiving fluids by either nasogastric tube or the intravenous route. Children with chronic illness, however, may require long-term assistance to meet nutritional requirements. This may be in the form of supplemental feeding through either a nasogastric tube or a gastrostomy tube. The latter form of feeding is especially useful in chronic illness or neurological compromise, such as cystic fibrosis or cerebral palsy, and in children with chronic illness for whom re-establishment of oral feeding has not been possible (Table 3.3.4).


Table 3.3.4 Diseases that increase micronutrient requirements






	Disease

	Increased requirement






	Burns

	Vitamins C, B complex, folate, zinc






	HIV/AIDS

	Zinc, selenium, iron






	Renal failure/dialysis

	Vitamins C, B complex, folate (reduce or omit copper, chromium, molybdenum)






	Haemofiltration

	Vitamins C, B complex, trace elements






	Protein-energy malnutrition

	Zinc, selenium, iron






	Refeeding syndrome

	Phosphate, magnesium, potassium






	Short bowel syndrome, chronic malabsorption states

	Vitamins A, B12, D, E, K, folate, zinc, magnesium, selenium






	Liver disease

	Vitamins A, B12, D, E, K, zinc, iron (reduce or omit manganese, copper)






	High fistula output, chronic diarrhoea

	Zinc, magnesium, selenium, folate, B complex, B12







	Pancreatic insufficiency

	Vitamins A, D, E, K






	Inflammatory bowel disease

	Folate, B12, zinc, iron







HIV/AIDS, human immunodeficiency virus/acquired immune deficiency syndrome.


Source: Thomson K, Tey D, Marks M (eds) 2009 Paediatric handbook, 8th edn. Wiley, Chichester.


Some children are unable to feed enterally and require parenteral (intravenous) nutrition. These include extremely premature or ill neonates, children recovering from intestinal surgery and children with intestinal failure.









Prematurity


Premature infants have increased nutritional metabolic demands due to a rapid growth phase, tissue development, stress of illness, poor temperature control and the increased demands of small for gestational age (SGA) infants. These factors, combined with immature organ function, poor nutrient stores and altered feeding patterns, mean that the majority of premature infants require a combination of parenteral and/or specialized enteral nutrition. The former provides the recommended fluid and electrolyte requirements until the latter is tolerated at sufficient volumes for growth and development.









Chronic illness


Monitoring of nutritional status should be an integral component of the routine care of children with chronic illness. Malnutrition and growth failure is common in children with cerebral palsy due to abnormalities in feeding skills, oromotor incoordination, gastro-oesophageal reflux, constipation and behavioural problems. Nutritional deficits place these patients at increased risk of pressure sores, skeletal abnormalities and infection. Enteral nutrition provided by a nasogastric or gastrostomy tube has been associated with improvement in energy levels, behaviour and mobility. Patients with renal disease, liver disease and cystic fibrosis are at risk of developing specific micronutrient abnormalities in addition to protein-energy malnutrition.









Short bowel syndrome


Short bowel syndrome (SBS) is the clinical syndrome of severe malabsorption and maldigestion that occurs after a major surgical resection or a congenital shortening of the intestine. In a full-term neonate the small intestine is about 250 ± 40 cm at birth. SBS occurs when the small bowel remnant is less than 30% of normal length, equivalent to less than 75 cm. Some patients with SBS require long-term parenteral nutrition to provide the nutrition, fluid and electrolytes necessary to sustain life (Fig. 3.3.2). Failure to wean from parenteral nutrition in children with SBS is associated with less than 30 cm jejunoileum, lack of enterocolic continuity, residual disease of the intestine and lack of early feeding tolerance.
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Fig. 3.3.2 Twelve-month-old boy born with gastroschisis, complicated by bowel resection resulting in short bowel syndrome. Treatment involved a nasogastric tube for enteral feeds and a central venous catheter for parenteral nutrition.











Parenteral nutrition


Infants and children who are unable to feed enterally require intravenous nutrition using a combination of nutrient and lipid solution (Fig. 3.3.3). These are delivered either by a peripheral intravenous line (maximum dextrose concentration of 10%) or via a central venous line (maximum dextrose concentration of 30%). The nutrient solution is comprised of amino acids (both essential and non-essential), glucose, electrolytes, minerals, vitamins, trace elements and water, and may contain heparin. The main source of non-protein calories is d-glucose (dextrose). The lipid emulsion is a concentrated source of calories with low osmolarity. Patients receiving parenteral nutrition require daily weighing and fluid balance. Baseline and frequent subsequent blood tests are required to monitor for electrolyte imbalance, glucose metabolism and to tailor the parenteral nutrition accordingly.
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Fig. 3.3.3 Nutrition support algorithm. NG, nasogastric; NJ, nasojejunal.


(Adapted from Bines J, Titchen T, Humphrey M, Jessen D 1997 A practical guide to paediatric nutrition support. Department of Gastroenterology and Clinical Nutrition, Royal Children’s Hospital, Melbourne.)





Parenteral nutrition can be complicated by life-threatening electrolyte imbalance, hypoglycaemia, hyperglycaemia, line sepsis, thrombosis and extravasation of the nutrient into the tissues, resulting in a parenteral nutrition ‘burn’. Most infants and children are on parenteral nutrition for short periods of time during acute illness or recovery from surgery. However, children with intestinal failure may require lifelong total parenteral nutrition (TPN). In addition to the acute complications, these children are at risk of vitamin and micronutrient deficiency, growth failure, parenteral nutrition liver disease and vascular access complications.









Refeeding syndrome


Refeeding syndrome is the term used for the metabolic complications that may occur when aggressive nutritional therapy is used to treat the severely malnourished patient. In particular, the delivery of intravenous or enteral carbohydrate loads may precipitate these potentially fatal electrolyte disturbances. The potential metabolic disturbances that may occur include hypokalaemia, hypophosphataemia, hypomagnesaemia and hyponatraemia. Potential side-effects of these electrolyte and mineral disturbances include: cardiac failure, respiratory compromise, seizures, myocardial infarction and arrhythmias.


Under most circumstances of prolonged starvation or significant weight loss, renourishment should commence slowly with small increases in nutrition delivered once electrolyte and mineral disturbances have been corrected. For example, commence feeding at basal energy requirements, increasing to full requirements over 7–10 days. Patients most at risk during refeeding include those with anorexia nervosa and those with weight loss more than 10–20% body weight, prolonged fasting or a minimal intake of longer than 7–10 days.
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• Malnutrition is the leading cause of childhood morbidity and mortality worldwide.


• Malnutrition continues in Australia’s own Indigenous population, with up to 20% of hospitalized Aboriginal children in Australia’s Northern Territory estimated to be malnourished.


• The most common micronutrient deficiencies in developed societies are of iron and folate and vitamin D.


• Hospitalized children are at particular risk of malnutrition and require careful nutritional assessment of needs, losses, intake and absorption.


• Nutrition is safer when given enterally. Parenteral nutrition should be used only when enteral nutrition is contraindicated or unsuccessful.


• Refeeding syndrome describes the metabolic complications that occur when aggressive nutritional therapy is used to treat the severely malnourished patient in which the delivery of intravenous or enteral carbohydrate loads may precipitate potentially fatal electrolyte disturbances.








Monitoring of refeeding is essential and includes daily/regular monitoring of glucose, electrolytes, urea, creatinine, phosphate, magnesium and fluid balance until stable. Enteral or parenteral feeds may need to be ceased until electrolytes have been corrected. Supplementation of potassium, phosphate and magnesium may be required during the initial feeding period, guided by blood levels.
















3.4 Obesity




Louise A. Baur









Introduction


Paediatric obesity is a major public health problem in both developed and developing countries. Obese children and adolescents may suffer from a host of co-morbidities, some of which are immediately apparent, whereas others act as warning signs of future disease. Obesity can be a serious, chronic, relapsing disease. It is a disorder of energy imbalance that arises as a consequence of a complex interaction between genetic, social, behavioural and environmental factors. Although investment in primary prevention is vital in curbing the epidemic, effective treatment of those children and adolescents who are currently obese is also needed to improve both their immediate and long-term health outcomes.
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• Obesity is a chronic disorder of energy imbalance – focus upon both sides of the energy balance equation: energy in and energy out.


• Measure body mass index (BMI) and plot on a BMI-for-age chart. Measure and record waist circumference, and calculate waist : height ratio.


• In pre-pubertal children, weight maintenance or reduction in the rate of weight gain, may be appropriate goals of therapy. Weight loss is often necessary for moderately obese younger children, and for adolescents.


• For younger children, focus upon the parents as agents of change. Adolescents will require a different, developmentally sensitive, approach.


• Long-term behavioural change is required, involving an increase in incidental physical activity, a reduction in sedentary behaviour and a sustainable change to a lower energy intake.


• There is a role for drug therapy in adolescents who have moderately severe obesity, or those with clinical insulin resistance.


• Prevention of obesity requires a whole-of-system approach in which many aspects of the broader food and physical activity environment are targeted.















How is paediatric overweight and obesity defined?






Body mass index – a measure of total body fatness


Body mass index (BMI; weight/height2; kg/m2) is a simple measure of body fatness. BMI varies dramatically with age and sex during childhood and adolescence: it increases in the first year, falls during preschool years, and then rises once more into adolescence. The point at which BMI starts to increase again, between 4 and 7 years of age, is termed the point of ‘adiposity rebound’ (Figs 3.4.1-3.4.4).
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Fig. 3.4.1 Body mass index-for-age chart for girls aged 5–19 years.


Source: 2007 World Health Organization Reference. Available at: http://www.who.int/growthref/cht_bmifa_girls_perc_5_19years.pdf
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Fig. 3.4.2 Body mass index-for-age chart for boys aged 5–19 years.


Source: 2007 World Health Organization Reference. Available at: http://www.who.int/growthref/cht_bmifa_boys_perc_5_19years.pdf
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Fig. 3.4.3 Body mass index-for-age chart for girls aged 0–5 years.


Source: World Health Organization Child Growth Standards. Available at: http://www.who.int/childgrowth/standards/cht_bfa_girls_p_0_5.pdf
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Fig. 3.4.4 Body mass index-for-age chart for boys aged 0–5 years.


Source: World Health Organization Child Growth Standards. Available at: http://www.who.int/childgrowth/standards/cht_bfa_boys_p_0_5.pdf





Several countries have their own BMI-for-age growth charts that can be used clinically to chart an individual’s BMI and monitor changes over time. The World Health Organization has also developed BMI-for-age charts for international use for children aged 0–5 and 5–19 years (see Figs 3.4.1-3.4.4). Until further research helps establish the relation between BMI-for-age cut-points and health outcomes in childhood and adolescence, the decision as to which specific centile lines denote overweight and obesity in clinical settings ultimately remains arbitrary.









Waist circumference and waist : height ratio – measures of fat distribution


In children and young people, just as in adults, waist circumference is correlated with abdominal fat, as well as with cardiovascular risk factors. Although waist circumference charts are available for some individual countries, there are no internationally accepted criteria for high- or low-risk waist circumference in this age group. Nationally developed waist circumference-for-age charts can be used to monitor clinical progress of an individual patient.


Waist-to-height ratio (waist/height) is an additional measure of fat distribution that is easy to calculate and reasonably independent of age and sex for individuals aged above 6 years. Waist-to-height ratios greater than 0.5 are associated with increased cardiometabolic risk factors. The clinical message is: ‘Keep your waist to less than half your height’.









Racial and ethnic variations in definition


There are racial and ethnic variations in the biological response to excess adiposity. Among adults, Asians generally have a higher percentage body fat for a given BMI and an associated increased health risk at lower BMI values compared with Europeans, whereas Pacific populations generally have a lower percentage body fat and a decreased health risk at the same BMI levels. These differences are also likely within the child and adolescent age group, and ultimately require the development of ethnic- or race-specific definitions or criteria for obesity.












What is the prevalence of paediatric overweight and obesity?






International prevalence rates and secular trends


Worldwide, approximately 10% of school-aged children and adolescents are overweight, with 2–3% being obese. Prevalence rates vary across regions, with higher rates in children from the Americas, Europe and the Pacific than in those from sub-Saharan Africa or Asia. In 2007 in Australia, approximately 1 in 4 children and adolescents were overweight or obese. In 2006–2007 in New Zealand, 29% of children and adolescents were overweight or obese, with higher rates being found in Pacific and Maori children.


Of most concern are the rapid changes in obesity prevalence in many countries in several continents. Several Asian countries that are experiencing rapid changes in urbanization and nutrition have seen increasing rates of obesity in paediatric populations in recent years. For example, urban Chinese and Vietnamese younger children now have similar obesity rates to those of children in Australia. In addition, overweight children are heavier than in the past. Such findings have very significant implications for future population health strategies.












What are the complications of paediatric obesity?


The complications of obesity among children and adolescents may be immediate or may not manifest until the medium- to long-term. They affect many body systems, as outlined in Table 3.4.1.


Table 3.4.1 Potential obesity-associated complications in children and adolescents






	System

	Health problems






	Psychosocial

	Social isolation and discrimination, decreased self-esteem, learning difficulties, body image disorder, bulimia
Medium and long term: poorer social and economic ‘success’, bulimia






	Respiratory

	Obstructive sleep apnoea, asthma, poor exercise tolerance






	Orthopaedic

	Back pain, slipped femoral capital epiphyses, tibia vara, ankle sprains, flat feet






	Hepatobiliary

	Non-alcoholic fatty liver disease, gallstones






	Reproductive

	Polycystic ovary syndrome, menstrual abnormalities






	Cardiovascular

	Hypertension, adverse lipid profile (low HDL cholesterol, high triglycerides, high LDL cholesterol)
Medium and long term: increased risk of hypertension and adverse lipid profile in adulthood, increased risk of coronary artery disease in adulthood, left ventricular hypertrophy






	Endocrine

	Hyperinsulinaemia, insulin resistance, impaired glucose tolerance, impaired fasting glucose, type 2 diabetes mellitus
Medium and long term: increased risk of type 2 diabetes mellitus and metabolic syndrome in adulthood






	Neurological

	Benign intracranial hypertension






	Skin

	Acanthosis nigricans, striae, intertrigo







HDL, high-density lipoprotein; LDL, low-density lipoprotein.






Complications during childhood and adolescence






Psychosocial complications


The most common consequences of obesity in childhood and adolescence are those related to psychosocial dysfunction and social isolation. In pre-adolescent children, physical appearance and athletic competence self-esteem are lower than in their normal weight peers, although global self-esteem appears to be preserved. In adolescent girls, excess weight is significantly related to body dissatisfaction, drive for thinness and bulimia. Cross-sectional studies of teenagers show an inverse relationship between weight and both global self-esteem and body-esteem. The pervasive, negative social messages associated with obesity in many communities may have a particular impact during adolescence.


There are differences in health-related quality of life between obese and non-obese children. In randomly sampled populations, the physical and social domains of health-related quality of life for obese children are lower than for non-overweight children. Severely obese patients have significantly reduced health-related quality of life compared with healthy children, having similar quality of life scores to children diagnosed with cancer.
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Trudy, a 13-year-old girl with obesity


Trudy presented to her general practitioner (GP) with a respiratory tract infection. Her mother commented incidentally that Trudy was concerned about her weight and was being teased at school. Indeed, she had left her previous school because of bullying and now it appeared to be starting afresh in the new school.


Trudy is an only child, with a good relationship with her parents and some peers. She is in good general health, apart from the weight gain. Several family members are obese (mother and three grandparents), her paternal grandfather has type 2 diabetes, and her maternal grandfather has hypercholesterolaemia and ischaemic heart disease. Trudy leads a sedentary lifestyle: she enjoys playing music, sewing, reading and talking on the phone. Trudy is driven to and from school each day and watches 3 hours of television per day. Her dietary intake includes skipping breakfast, full-cream milk, ‘something nice’ for morning and afternoon tea, buying food at the milk-bar in the afternoon, a daily intake of 500 mL of soft drink and free access to biscuits at home.


On examination, Trudy’s height was 161.5 cm (< 75th centile), weight 74.3 kg (> 97th centile), BMI 28.4 kg/m2 (> 95th centile for age; adult overweight range), waist circumference 89 cm (adult female ‘at significant risk of metabolic complications’ range) and waist : height ratio 0.55 (> 0.5, indicative of cardiometabolic risk). She was in mid-puberty, and had abdominal and upper thigh striae. Blood pressure was 120/80 mmHg. A fasting blood test showed a normal glucose (4.6 mmol/L; normal range 3.5–5.5), mild hyperinsulinaemia (115 pmol/L) and a lipid profile characteristic of central obesity: total cholesterol 5.3 mmol/L (normal range 2.6–5.5), high-density lipoprotein (HDL) cholesterol 0.8 mmol/L (normal > 0.9), triglycerides 1.9 mmol/L (normal range 0.6–1.7).









Management


The GP arranged to see Trudy and her mother, separately and together, initially every 3 weeks, and then less frequently. Two visits to a local dietitian were also arranged; more frequent follow-up could not be organized. Trudy was encouraged to set her own goals for food and activity changes; these goals were re-visited at the consultations. She was helped to look at ways in which eating cues could be recognized and modified. The family was supported to make changes to their eating patterns and the use of the television in the home.









Progress


In time, Trudy’s mother lost some weight as a result of altered cooking practices and being more active. Water was offered at the evening meal instead of soft drink, less healthy snacks were no longer stored in the cupboards, and the family started eating more vegetables and had smaller meat and rice/potato portions at the evening meal. Trudy ate something for breakfast each morning and started walking to and from school. She started tennis lessons and found an interest in tap dancing.


Ten months later, Trudy’s weight was 69.3 kg, height 163.0 cm, BMI 26.1 kg/m2, waist circumference 81 cm and waist : height ratio 0.50. She reported being fitter and said she was greatly enjoying school and was no longer being bullied. A repeat fasting blood test showed an improved lipid profile (total cholesterol 4.8 mmol/L, HDL cholesterol 1.0 mmol/L, triglycerides 1.4 mmol/L) and a decreased insulin concentration (85 pmol/L), consistent with a reduction in central obesity.















Orthopaedic complications


Slipped capital femoral epiphyses occur much more commonly in obese young people and much earlier than in non-obese patients. Blount disease (tibia vara) is a deformity of the medial portion of the proximal tibial metaphysis that arises as a result of increased weight-bearing on cartilaginous bone with subsequent compensatory overgrowth and bowing of the tibia. Obese young people also have low bone area and bone mass relative to their body weight, making them more prone to fractures than lean individuals.


Minor orthopaedic obesity-associated complications include knock knee (genu valgum), a decreased recovery from soft tissue ankle injuries, and flat, wide feet with increased static and dynamic plantar pressures. These conditions may seem relatively trivial in health terms, but could have a significant impact on a child’s ability to participate fully in activities.









Hepatobiliary complications


Obese children and adolescents may experience a range of gastrointestinal and hepatobiliary disorders, the most significant being non-alcoholic fatty liver disease (NAFLD). NAFLD is an umbrella term that includes steatosis as well as steatohepatitis. It typically presents as an asymptomatic increase in the level of aminotransferases. The degree of steatosis is associated with the severity of obesity, a central fat distribution, hypertriglyceridaemia, insulin resistance and the presence of raised aminotransferases, with an increased level of alanine aminotransferase being most specific for steatosis. Liver fibrosis and even evolving cirrhosis have been identified in liver biopsy findings of paediatric patients with NAFLD.


Several clinical audits from paediatric surgical units have demonstrated an association between cholesterol cholelithiasis and obesity in children and adolescents. Gastro-oesophageal reflux is more prevalent in obese individuals, possibly secondary to increased intra-abdominal pressure.









Neurological complications


Idiopathic raised intracranial pressure (pseudotumour cerebri) is a rare but potentially very serious complication of obesity. The role played by obesity in the pathogenesis of the disorder is unknown.









Asthma and sleep-disordered breathing


Respiratory outcomes can be poor in obese children. Asthma is more prevalent in obese than non-obese children. Compared with lean children with asthma, overweight and obese children use more antiasthma medications, have more wheezing episodes and experience more unscheduled visits to hospital. Obese children also have a lower exercise tolerance than their lean peers, presumably compounding their obesity.


Potentially more serious is the complication of obstructive sleep apnoea. Between 1 in 10 and 1 in 4 obese children have obstructive sleep apnoea. Obstructive sleep apnoea is associated with severity of obesity, insulin resistance and dyslipidaemia. Profound hypoventilation and even sudden death have been reported in severe cases of obesity-associated sleep apnoea.









Risk factors for cardiovascular disease


Risk factors for cardiovascular disease are one of the most common problems facing the obese young person. In the famed Bogalusa Heart Study from the USA, 60% of overweight 5–10-year-olds had one cardiovascular risk factor, such as hypertension, high low-density lipoprotein (LDL) cholesterol or high triglycerides, and over 20% had two or more risk factors. Overall, when compared with their lean peers, overweight children were 2.4 times as likely to have raised total cholesterol and diastolic blood pressure, and 4.5 times as likely to have increased systolic blood pressure. A central fat distribution is particularly associated with clustering of cardiovascular risk factors.









Endocrine complications


Overweight children are much more likely to have raised fasting insulin concentrations (indicative of insulin resistance), impaired fasting glucose or glucose intolerance than their lean peers. Although still rare among children and adolescents, the incidence of type 2 diabetes mellitus is increasing and is inextricably linked to the prevalence of obesity among young people. Type 2 diabetes is more common in adolescents and those who are obese, have acanthosis nigricans (thickened pigmented skin at the base of the neck and in flexures, characteristic of insulin resistance; Fig. 3.4.5), have a family history of type 2 diabetes or are female.





[image: image]

Fig. 3.4.5 Acanthosis nigricans, seen at the base of the neck of an adolescent male with obesity and hyperinsulinaemia.




The metabolic syndrome, a term describing a cluster of highly prevalent disorders in Western countries that are linked to insulin resistance and central obesity, was initially identified among adults. Among adolescents in the USA, the overall prevalence of the metabolic syndrome is approximately 10%, but the syndrome affects almost one-third of overweight adolescents.









Reproductive system complications


Menstrual abnormalities occur more frequently in obese girls, including the early onset of puberty and menarche, as well as menstrual irregularities and polycystic ovary disease. There is a strong association between abdominal fat, increased levels of androgenic hormones, hirsutism, insulin resistance and polycystic ovaries, which grouped together is termed polycystic ovary syndrome.









Skin complications


Obese children suffer from overheating as their fat tissue acts as insulation, resulting in profuse sweating with any physical activity. Thrush occurs more commonly in obese subjects, especially in such moist, overheated areas as skin-folds or the groin. Striae can also occur, particularly on the abdomen and thighs.


Acanthosis nigricans can occur in insulin-resistant states, such as obesity. It is characterized by thickened areas of hyperpigmentation, with later development of hypertrophy and sometimes papillomatosis (see Fig. 3.4.5). The skin lesions typically occur in intertriginous regions such as the base of the neck, axillae, groin, antecubital and popliteal fossae, and umbilicus. The condition occurs more frequently in dark-skinned ethnic groups.












Adult complications arising from child and adolescent obesity






Obesity in adulthood


The most significant health risk faced by obese young people is that they are at risk of becoming obese adults, who are at increased risk of cardiovascular disease, diabetes and some cancers. Tracking of obesity from childhood and adolescence through to adulthood is more likely with a family history of parental obesity, the presence of obesity in late childhood or adolescence, or with increased severity of obesity.









Long-term cardiovascular complications


Obesity in childhood and adolescence is associated with an increased risk of cardiovascular disease risk factors, and an increased carotid intima–media thickness in young adults. Long-term (> 50 years) follow-up of cohorts in the USA and the UK show that both all-cause and cardiovascular mortality is associated with higher adolescent BMI: study participants who, as young people, were heavier than the 75th centile for BMI were twice as likely to die from ischaemic heart disease than those who had a BMI between the 25th and 75th centile.









Long-term endocrine and metabolic complications


Childhood BMI predicts the development of diabetes in adulthood. Results from the Bogalusa Heart Study show that childhood obesity is the strongest predictor of the development, in adulthood, of the cluster of risk factors that characterize the metabolic syndrome: children in the top quartile of BMI were 11 times more likely to develop the metabolic syndrome as adults than their lean peers.









Long-term psychosocial complications


Overweight in adolescence may also be associated with later social and economic problems. Obese adolescent females and young women are more likely, as adults, to have lower family incomes, higher rates of poverty and lower rates of marriage than women with other forms of chronic physical disability but who are not overweight, a finding suggesting that discrimination plays a role in adverse outcomes. However, obesity limited to childhood does not appear to be associated with adverse socioeconomic, educational, social, and psychological outcomes in adulthood.















What causes obesity?


Obesity is a complex condition, with interactions between genetic, metabolic, behavioural and environmental factors all contributing to its development (Fig. 3.4.6).
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Fig. 3.4.6 Obesity is a disorder of chronic energy imbalance. Many environmental factors influence energy balance, through the filter of genetic predisposition.








Physiological basis of obesity


Obesity is a chronic disorder affecting the balance between energy intake and energy expenditure. This balance is influenced by a complex set of physiological pathways, of which the hypothalamus acts as the central regulator of energy homeostasis and energy intake. The resultant energy regulation system is very protective against weight loss, which has been the dominant physiological threat to the individual until the past couple of decades in most westernized societies. However, the system is not protective against weight gain.









Genetic associations of obesity






The heritability of obesity


There is a strong familial association with obesity, with numerous studies indicating that a major part of this association is via a shared genetic predisposition. Twin, family and adoption studies suggest an overall heritability of BMI and body composition of 25–50%.









Genes associated with common obesity


More than 200 different candidate genes have been associated with obesity-related phenotypes. The range of actions, or presumed actions, of the many gene products of candidate genes is extremely varied, reflecting the numerous physiological pathways influencing total body energy balance and fat distribution. Thus, genes influencing appetite and satiety signals, fat-cell differentiation, fat-cell signalling, adrenal action, resting metabolic rate, diet-induced thermogenesis, nutrient partitioning, peripheral insulin action, deposition of visceral fat and obesity-related co-morbidities are all the subject of intense investigation.









Monogenic forms of obesity


Mutations in several genes that encode proteins with probable roles in central appetite regulation have been described but are rare. Most of the mutations are associated with severe early-onset obesity and have a recessive form of inheritance, with the exception of mutations in the melanocortin-4 receptor gene, which has an autosomal dominant mode of inheritance.









Syndromic forms of obesity


Many rare syndromes that are caused by discrete genetic defects or chromosomal abnormalities have obesity as one of a constellation of physical and development abnormalities. The most frequent of these syndromes is Prader–Willi syndrome, characterized by diminished fetal activity, obesity, muscular hypotonia, mental retardation, short stature, hypogonadotropic hypogonadism, and small hands and feet, as well as a number of other features.












Environmental and behavioural associations of obesity


The increased prevalence of obesity in recent decades in genetically stable populations highlights the central role of recent important environmental trends in the development of the obesity epidemic.
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