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Introduction.

Many adult conditions have their origins in childhood either through exposure to health determinants
(which may have positive or negative effects) or lifestyles (often relating to the behaviours within their
family or local communities). While exposures to various health determinants and lifestyles may not be
causative of the adult condition there is epidemiological evidence that they contribute to the
development of both health and disease. Considering interventions in adulthood for adult conditions
undermines the potential for intergenerational improvements in health based on improving the health
of children working closely with their parents and the communities in which they grow, play, live and
work.

An understanding of life course pathway epidemiology'*to understand the development of disease or
resilience. A biologically plausible pathway starts with an individual being predisposed through genetic,
biological or social factors, but only when exposed to determinants does that individual become
vulnerable to a particular health condition. Further exposures relating to the physical or social
environment then precipitate a health condition. Further exposures to health determinants (including
access to health care) determine whether the health condition develops comorbidities that in turn leads
to disability and potential disadvantage.

1 *life course epidemiology as ‘the study of long-term biological, behavioural and psychosocial processes that link
adult health and disease risk to physical or social exposures acting during gestation, childhood, adolescence, earlier
in adult life or across generations’.2
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Diagram representing the Diagram1: interaction between exposures to hazards and assets throughout

the life course pathway on health outcomes.

While the majority of medicine studies exposure to hazards that have the potential to cause ill health,
disease or conditions, it is equally important from an epidemiological perspective to consider exposure
to assets that have the potential to create health, resilience and well-being.

While the may not be an immediate connection between cancer, cardiovascular disease and dementia
there is epidemiological evidence that early nutrition, early life experience, sub optimal development
often relating to poverty casts a long shadow throughout life for those individuals deprived of the ideals
often encapsulated in human rights. Reference: Marmot Institute of Health Equity?.

For that reason four additional policy elements have been added to the list of adult conditions namely
low birth weight, school readiness, obesity and educational attainment which to a greater or lesser
degree result from the combined exposures of health determinants and lifestyles through the period of

childhood.

The conditions

e cancers

e cardiovascular disease, including stroke and diabetes
e chronic respiratory diseases
e dementia

2 https://www.instituteofhealthequity.org/home
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e mentalill health
e musculoskeletal disorders

Extras for childhood

e |ow birth weight

e school readiness

e obesity

e school achievement

Cancers

The evidence base for interventions specifically targeting all forms of cancer in pregnancy and childhood
is limited, however there is a consensus that the following determinants operate throughout the
pregnancy and childbirth.

1. Maternal lifestyle factors:

o Maternal smoking during pregnancy has been associated with an increased risk of
childhood cancer. Therefore, smoking cessation during pregnancy is advised to reduce
this risk. (Reference: Windham et al., 2013)

o Maintaining a healthy weight before and during pregnancy is also important, as
maternal obesity has been linked to an increased risk of certain childhood cancers.
(Reference: Schiiz et al., 2015)

2. Breastfeeding:

o Breastfeeding has been associated with a reduced risk of childhood leukemia,
particularly acute lymphoblastic leukemia (ALL). Exclusive breastfeeding for the first six
months of life is recommended. (Reference: Martin et al., 2007)

3. Healthy lifestyle habits: Encouraging a healthy lifestyle throughout childhood can contribute to
reducing the risk of cancer in adulthood. This includes promoting regular physical activity, a
balanced diet rich in fruits and vegetables, and limiting alcohol consumption. (Reference: World
Cancer Research Fund/American Institute for Cancer Research, 2018)

4, Vaccinations:

o The human papillomavirus (HPV) vaccine is recommended to prevent cervical, anal, and
oropharyngeal cancers later in life. Vaccination should be initiated before teenagers,
both male and female, become sexually active. (Reference: Markowitz et al., 2021)

o Hepatitis B vaccination in infancy reduces the risk of liver cancer. (Reference: Chang et
al., 2009)

5. Environmental exposures:
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o Minimizing exposure to known carcinogens during pregnancy and childhood is
important. This includes reducing exposure to secondhand smoke, limiting exposure to
radiation and avoiding unnecessary exposure to chemicals with potential carcinogenic
properties. (Reference: GBD 2019 Risk Factors Collaborators, 2020). Exposure to
nanoparticles particularly relating to plastic degradation requires further exploration.

o Sun protection: Childhood sun exposure and sunburns are known risk factors for skin
cancer. Encouraging sun-protective measures such as using sunscreen, wearing
protective clothing, and seeking shade can help reduce the risk of skin cancer in
adulthood. (Reference: Whiteman et al., 2016)
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Cardiovascular disease, including stroke and diabetes

Individual and genetic factors also play a significant role in determining an individual's risk potential
for genomic prediction of risk.

1. Maternal lifestyle factors:



'\/ﬁq British Association for
V) Child & Adolescent

&/) Public Health

o Maintaining a healthy weight before and during pregnancy is important, as maternal
obesity is associated with an increased risk of CVD and diabetes in offspring. (Reference:
Whitaker et al., 2008)

o Promoting a healthy diet during pregnancy, including adequate intake of fruits,
vegetables, whole grains, and lean proteins, can help reduce the risk of CVD and
diabetes in offspring. (Reference: Cheng et al., 2009)

2. Breastfeeding:

o Breastfeeding has been associated with a lower risk of developing CVD, stroke, and type
2 diabetes later in life. Both shorter and longer durations of breastfeeding have shown
beneficial effects. (Reference: Gunderson, 2009)

3. Childhood lifestyle factors:

o Encouraging regular physical activity during childhood is important for long-term
cardiovascular health. Physical activity helps maintain a healthy weight, reduces the risk
of obesity, and improves cardiovascular fitness. (Reference: Andersen et al., 2006)

o Promoting a healthy diet in childhood, emphasizing whole foods, fruits, vegetables, and
minimizing consumption of processed foods and sugary drinks, can reduce the risk of
CVD and diabetes later in life. (Reference: Mozaffarian et al., 2012)

4. Prevention of childhood obesity:

o Childhood obesity is a major risk factor for CVD and diabetes in adulthood.
Implementing strategies to prevent and manage childhood obesity, including healthy
dietary habits and regular physical activity, can significantly reduce the risk of these
conditions. (Reference: Singh et al., 2008)
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Chronic respiratory diseases

Chronic respiratory diseases are influenced by various factors, including genetics, environmental
exposures throughout life, and individual susceptibility.
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1. Maternal lifestyle factors:

o Avoiding tobacco smoke exposure during pregnancy is crucial, as maternal smoking and
exposure to secondhand smoke are associated with an increased risk of respiratory
conditions in offspring. Pregnant women should be supported in quitting smoking and
avoiding secondhand smoke exposure. (Reference: Burke et al., 2012)

o Reducing exposure to indoor and outdoor air pollutants during pregnancy, such as
particulate matter and volatile organic compounds, may help reduce the risk of
respiratory diseases in offspring. (Reference: Jedrychowski et al., 2015)

2. Breastfeeding:

o Breastfeeding has been associated with a lower risk of respiratory infections, asthma,
and wheezing in childhood, which can contribute to a reduced risk of chronic respiratory
diseases later in life. Both exclusive breastfeeding and breastfeeding duration have
shown protective effects. (Reference: Lodge et al., 2020)

3. Prevention and management of childhood respiratory infections:

o Childhood respiratory infections, such as respiratory syncytial virus (RSV) and influenza,
can increase the risk of developing chronic respiratory diseases in adulthood.
Vaccination against influenza and, in certain high-risk cases, RSV, along with preventive
measures like hand hygiene and avoiding close contact with sick individuals, can help
reduce the burden of respiratory infections. (Reference: Collins et al., 2020)

4. Reduction of environmental triggers:

o Minimizing exposure to environmental triggers, such as indoor and outdoor air
pollutants (e.g., smoke, dust, allergens), can help prevent the development or
exacerbation of chronic respiratory diseases in childhood and later in life. Strategies
include proper ventilation, avoidance of tobacco smoke, and reducing exposure to
allergens. (Reference: Goldizen et al., 2020)
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Dementia

Dementia is a multifactorial condition influenced by a combination of genetic, environmental, and
lifestyle factors throughout the lifespan. Interventions during pregnancy and childhood may
contribute to reducing the risk of developing dementia later in life but the evidence base is poor due
to lack of long-term epidemiological studies and intervention trials.

1. Maternal lifestyle factors:

o Maintaining a healthy lifestyle before and during pregnancy is important, as maternal
health can influence the development of the fetal brain. Factors such as a balanced diet,
regular physical activity, and avoiding tobacco smoke exposure may have indirect
benefits for brain health in offspring. (Reference: Anstey et al., 2017)

2. Early-life education and cognitive stimulation:

o Engaging in educational activities and cognitive stimulation during childhood and
adolescence has been associated with a reduced risk of dementia later in life. Higher
levels of education and engaging in mentally stimulating activities, such as reading,
learning musical instruments, or playing board games, have shown potential protective
effects. (Reference: Livingston et al., 2020)

3. Cardiovascular health promotion:

o Several cardiovascular risk factors, such as hypertension, diabetes, and high cholesterol,
are associated with an increased risk of dementia. Promoting cardiovascular health
through interventions such as healthy eating, regular physical activity, and maintaining a
healthy weight can help reduce the risk of both cardiovascular disease and dementia.
(Reference: Livingston et al., 2020)

4. Prevention and management of brain injuries:

o Traumatic brain injuries (TBIs) have been linked to an increased risk of dementia. Taking
measures to prevent TBIs, such as promoting safe environments, implementing sports
safety protocols, and using protective gear, can help reduce the risk. Prompt
management and appropriate rehabilitation following a TBI are also important.
(Reference: Livingston et al., 2020)

References:
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Mental ill health

1. Maternal mental health:

o

Addressing maternal mental health during pregnancy is crucial, as maternal mental
health has an impact on fetal development. Identifying and treating maternal mental
health conditions, such as depression and anxiety, can have potential benefits for the
child's mental health outcomes. (Reference: Field, 2010)

2. Nurturing and responsive caregiving:

o

Providing nurturing and responsive caregiving during infancy and early childhood is
associated with better mental health outcomes in later life. Establishing secure
attachment relationships and promoting positive parent-child interactions can
contribute to the child's emotional well-being. (Reference: Bowlby, 2008)

3. Early childhood interventions:

o

High-quality early childhood interventions that focus on promoting social-emotional
development, providing supportive environments, and addressing risk factors can have
long-term benefits for mental health outcomes. Examples include early education
programs and home visiting programs that support parents in their caregiving role.
(Reference: Reynolds et al., 2011)

4. Prevention of adverse childhood experiences (ACEs):

@)

Adverse childhood experiences, such as abuse, neglect, or household dysfunction, can
significantly increase the risk of mental health problems in adulthood. Preventing ACEs
through efforts such as child protection policies, parenting support programs, and
community-based initiatives can help reduce the burden of mental ill health.
(Reference: Felitti et al., 1998)

5. Mental health promotion in schools:

o

References:
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Musculoskeletal disorders

Genetics, and other lifestyle factors throughout life also play a role in the development of MSDs,
maintaining a healthy lifestyle, regular physical activity, and appropriate medical care, can
contribute to promoting musculoskeletal health.

1. Maternal lifestyle factors:

o Maintaining a healthy weight before and during pregnancy is important, as maternal
obesity is associated with an increased risk of MSDs in offspring. Excessive maternal
weight gain during pregnancy can also contribute to increased birth weight, which may
affect musculoskeletal health. (Reference: Nohr et al., 2009)

o Ensuring adequate intake of calcium, vitamin D, and other nutrients during pregnancy
can support optimal musculoskeletal development in the foetus. (Reference: Laskey et
al., 2006)

2. Early-life physical activity:

o Encouraging regular physical activity during childhood and adolescence is crucial for
musculoskeletal health. Weight-bearing activities, such as running and jumping,
promote bone development and strength. Engaging in age-appropriate exercise and
sports activities helps develop healthy muscles, bones, and joints. (Reference: Heinonen
et al., 2015)

3. Healthy nutrition:

o Providing a balanced diet during childhood and adolescence, including adequate intake
of calcium, vitamin D, and other essential nutrients, is essential for proper
musculoskeletal development. Nutritional deficiencies can impair bone mineralization
and increase the risk of musculoskeletal problems. (Reference: Cashman et al., 2008)

4. Prevention of injuries:
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Promoting safety measures, such as using proper protective equipment, implementing
safe sports practices, and ensuring a safe home environment, can help reduce the risk of
musculoskeletal injuries during childhood and adolescence. Preventing injuries can
contribute to better long-term musculoskeletal health. ACL injuries in girls. (Reference:
Emery et al., 2012)
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Low birth weight

The evidence base for interventions to reduce LBW is extensive and evolving. Implementing an approach
that addresses multiple factors, including healthcare access, nutrition, and psychosocial support, is
required to achieve the best outcomes.

1. Preconception care:

@)

Ensuring optimal health before conception is essential. Women should receive
preconception counseling, including advice on achieving a healthy weight, managing
chronic conditions, such as diabetes or hypertension, and avoiding harmful substances
like tobacco and alcohol. Addressing these factors can contribute to reducing the risk of
LBW. (Reference: Hillemeier et al., 2008)

2. Adequate nutrition:

o

Promoting a well-balanced and nutrient-rich diet before and during pregnancy is crucial
for optimal fetal growth. Women should be encouraged to consume a variety of foods,
ensuring adequate intake of macronutrients, such as proteins and healthy fats, as well
as micronutrients, including iron, folic acid, and other vitamins and minerals. Nutritional
supplementation, as recommended by healthcare providers, can also play a role in
reducing the risk of LBW. (Reference: Ramakrishnan et al., 2012)

3. Prenatal care:
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o Accessing early and regular prenatal care is associated with improved pregnancy
outcomes, including reduced risk of LBW. Prenatal care provides opportunities for
healthcare providers to monitor maternal health, manage chronic conditions, provide
appropriate interventions, and offer guidance on healthy behaviors. (Reference:
Kotelchuck, 2007)

4. Smoking cessation:

o Encouraging smoking cessation before and during pregnancy is crucial, as tobacco use is
strongly associated with LBW. Pregnant women who smoke should receive
comprehensive support, including counseling and access to cessation resources.
Quitting smoking during pregnancy has shown to improve birth outcomes, including
reducing the risk of LBW. (Reference: Cnattingius, 2004)

5. Addressing psychosocial factors:

o Addressing psychosocial factors, such as maternal stress, depression, and intimate
partner violence, is important for promoting healthy pregnancies. Psychosocial support,
counseling, and appropriate interventions can help reduce stress and improve maternal
well-being, potentially contributing to a reduced risk of LBW. (Reference: Orr et al.,
2002)
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School readiness
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Several evidence-based interventions during pregnancy and early childhood have shown potential to
enhance school readiness. Improving school readiness is potentially the most cost-effective intervention
influencing the life course.

1. Maternal health and prenatal care:

o

Promoting maternal health and providing adequate prenatal care are foundational to
supporting school readiness. Maternal health factors, such as reducing stress, receiving
proper nutrition, managing chronic conditions, and avoiding harmful substances,
contribute to optimal fetal development. Access to prenatal care allows for monitoring
maternal health and addressing any potential risks. (Reference: Giallo et al., 2015)

2. Early childhood education and childcare:

o

High-quality early childhood education programs and childcare services play a vital role
in preparing children for school. Enrolling children in structured learning environments
that promote cognitive, social, and emotional development has been linked to improved
school readiness outcomes. Programs that provide stimulating activities, engaging
interactions, and supportive relationships with caregivers have shown positive effects.
(Reference: Burchinal et al., 2010)

3. Parental involvement and support:

o

Actively involving parents in their child's learning and development is crucial for school
readiness. Providing parents with resources, information, and support on effective
parenting practices, early literacy promotion, and stimulating activities can have a
positive impact. Parenting programs that enhance parent-child interactions,
communication, and involvement in learning activities have shown benefits for school
readiness. (Reference: Sénéchal et al., 2008)

4. Language and literacy promotion:

@)

Promoting early language and literacy skills is key to school readiness. Reading aloud to
children, engaging in conversations, and exposing them to a print-rich environment
contribute to language development and literacy skills. Early literacy interventions that
incorporate interactive reading strategies and promote early language skills have
demonstrated positive effects on school readiness outcomes. (Reference: Mol et al.,
2008)

5. Health and nutrition support:

References:

o

Ensuring children's health and nutrition needs are met is vital for optimal development
and school readiness. Access to nutritious meals, regular healthcare, and screenings for
developmental delays or health issues contribute to readiness for school. Nutrition
interventions that address food insecurity and provide nutritional support have shown
benefits. (Reference: Shonkoff et al., 2012)
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Educational attainment/school achievement/preparation for adult hood

Evidence-based interventions implemented during these periods can contribute to enhancing school
achievement outcomes.

1. Early Childhood Education:

o Participation in high-quality early childhood education programs has consistently shown
positive effects on school achievement. These programs provide structured learning
environments, promote cognitive and socio-emotional development, and foster school
readiness skills. Longitudinal studies have demonstrated that children who attend
quality early childhood education programs tend to have better academic outcomes in
later years. (Reference: Belfield et al., 2006)

2. Parental Involvement and Support:

o Active parental involvement and support play a crucial role in promoting school
achievement. Engaging parents in their child's education, providing resources and
support, and maintaining open lines of communication with teachers have been
associated with improved academic outcomes. Parental involvement can positively
influence students' motivation, behavior, and educational aspirations. (Reference:
Jeynes, 2005)

3. Early Literacy Promotion:

o Promoting early literacy skills in infancy and early childhood is important for long-term
academic success. Reading aloud to children, providing access to books, and
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encouraging early language development have been linked to better reading abilities
and language skills. Early literacy interventions that focus on phonological awareness,
vocabulary development, and early reading instruction have shown positive effects on
school achievement. (Reference: Bus et al., 1995)
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4. Socioemotional Development:

o Promoting positive socioemotional development in early childhood has implications for
school achievement. Programs that enhance social skills, emotional regulation, and self-
control have been associated with better academic performance. Promoting a positive
school climate and providing social-emotional learning opportunities in school settings
also contribute to improved school achievement. (Reference: Durlak et al., 2011)

5. Targeted Academic Support:

o early recognition of learning difficulties and provision of targeted academic support and
interventions to students at risk of falling behind can help improve school achievement.
Individualized instruction, tutoring, and small group interventions focusing on specific
academic areas, such as reading or math, have been shown to benefit students'
academic outcomes, particularly for those who are struggling academically. (Reference:
Hattie et al., 1996)
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Meta-summary.

Many adult conditions including cancers, cardiovascular disease, including stroke and diabetes, chronic
respiratory diseases, dementia, mental ill health and musculoskeletal disorders have their origins in
childhood. To overlook the potential for improvements in adult health and well-being by ignoring the
health determinants operating throughout childhood would underestimate the potential benefits of a
whole life cycle approach.
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Improving pregnancy outcomes, supporting early childhood development, promoting determinants that
improve health and protecting children from hazards are not only the rights enshrined in the UN
Convention on the Rights of the Child, but also make societal, health service and economic sense since
they reduce future burdens and are generally cost effective. Of particular importance would be
improving:

e birth outcomes,

e school readiness,

e physical, mental and social health
e preparation for adult hood.

Using evidence-based programmes for:
1. better nutrition, (food grown sustainably)
2. better relationships (parenting, school-based, adolescent)
3. more exercise, (active travel + access to green spaces)
4. better housing, in better communities (reduced carbon footprints)
5. reduced exposure to toxins (tobacco, alcohol, air-pollution, food related)
6. access to appropriate "early interventions"
7. education, education, education!

8. specific prevention e.g. vaccination and cancer risk



