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Background: One of the greatest challenges in healthcare today is dealing with a growing burden of multimorbid chronic

diseases in an aging population. Awareness is growing that a healthy start in life plays a critical role in reversing this trend,

especially for young women, pregnant mothers, and children in their first 2 years of life.

Methods: We reviewed the international literature on early childhood nutrition and development, based on the landmark

Lancet series on maternal and child nutrition and child development, and World Health Organization reports.

Results: Contemporary literature points to the importance of strategies that focus on early childhood for enhancing both health

and socioeconomic outcomes. We discuss programs and initiatives that aim to improve the health of mothers and children at a

global level, with a focus on high-income countries such as Australia and the United States.

Conclusion: Tackling the epidemic of chronic diseases requires a comprehensive life course approach that must include

pregnant women and their young children. Healthcare systems and professionals play an important role. The health and

well-being of the next generation must be everyone’s business.
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INTRODUCTION
Globally, approximately 40 million people die of chronic

diseases each year, accounting for 70% of all deaths.1

Although the burden of chronic diseases, especially those re-

lated to lifestyle factors, is growing faster in low-income and

middle-income countries (LMICs), high-income countries

(HICs) are also bearing the brunt. In both the United States

and Australia, an estimated 1 in 2 people has at least one

chronic condition and 1 in 4 has more than one.2-4 Chronic

disease is responsible for 39% of preventable hospitaliza-

tions, 30% of visits to general practice, and more than 70%

of deaths in Australia, indicating the huge burden it places

on both citizens and health systems.4

Chronic diseases are closely linked with poverty.5 Poverty

creates the conditions for ill health through restricting options

for healthy behaviors and healthcare access. Moreover,

ample evidence shows that the social determinants of health

in their own right have an effect on biological processes im-

plicated in the development of chronic diseases.6,7 In turn,

chronic illness can lead to poverty by limiting a person’s ability

to work and through the expenses associated with health-

care, leaving people trapped in a downward spiral of disease

and deprivation. As Niessen et al summarized, “health cre-

ates wealth,” and those who lack it are at a disadvantage.5

The impact of chronic diseases andmultimorbidity on health-

care systems and healthcare costs is dramatic, and govern-

ments are desperately trying to curb this growth by promoting

healthy lifestyles.8 However, despite decades of campaigns to

encourage exercise, the world’s population today, in HICs as

well as LMICs, is sittingmore and gaining weight.9,10 We clearly

need to start doing things differently. A better understanding of

the early life roots of chronic diseases has led to an increasing

awareness that tackling the chronic disease epidemic in adults

requires a comprehensive life course approach6,8 that must in-

clude pregnant women and their young children.

INFANT AND CHILD HEALTH IN THE MILLENNIUM

DEVELOPMENT GOALS ERA
The world’s children are living, growing, and learning

more than ever before, but progress has not been the
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same across the globe and has fallen short of the global Mil-

lennium Development Goal (MDG) targets for childhood

mortality, underweight, and primary education (Table 1).11

Huge disparities still exist between HICs and LMICs. For ex-

ample, sub-Saharan African children are more than 15 times

more likely to die before their fifth birthday than children in

HICs.12 In LMICs, children born in the poorest families are

twice as likely to die as those from the wealthiest.12 This dis-

parity is not restricted to the developing world. In HICs, dis-

advantaged populations suffer disproportionately. Babies

born to indigenous Australian mothers and, in the United

States, babies born to African American mothers are twice

as likely to start life with low birth weight (a risk factor for neo-

natal death and childhood illness) than those born to nonin-

digenous and white non-Hispanic women. Additionally,

babies born in remote communities or to mothers in the low-

est socioeconomic classes are also at a disadvantage in

both countries.11,13,14

IMPORTANCE OF A GOOD START IN LIFE
Awareness is growing that the MDGs have not adequately

captured the full burden of childhood health and develop-

ment. The Sustainable Development Goals (SDGs), which

succeeded the MDGs from 2015, established 17 broader

and ambitious targets addressing economic, social, and en-

vironmental dimensions of development in an integrated

manner.15 The SDG framework adopts a holistic perspective

of health in the early years. It measures whether children

thrive to their full potential by ensuring they are well-

nourished and grow; are educated early and protected

from threats; and grow up in a clean, healthy environment

free from poverty (Table 2).16 In 2010, 43% of children in

Table 1. Progress on Child Health and Education According to the Millennium Development Goal (MDG) Targets11

Child Health Indicator Progress 1990-2015 MDG 2015 Target

Under 5-year-old mortality 91 to 43 deaths/1,000 live births 53% reduction 66% reduction

Neonatal mortality 36 to 19 deaths/1,000 live births 47% reduction 66% reduction

Underweight 25% to 14% of under 5-year-olds 50% reduction

Primary education 81% to 91% enrollment 100%

Table 2. Areas of Child Well-Being Incorporated Into the Sustainable Development Goals (SDGs)16

Well-Being Area Child-Related SDG Indicators
Related
SDG

Survive and thrive Under 5-year-old mortality, neonatal mortality, maternal mortality SDG 3

Births attended by skilled personnel, adolescent birth rate

New HIV infections, malaria incidence

Vaccinations (MCV1, DPT3)

Access to essential health services

Stunting (chronic undernutrition), wasting (acute undernutrition), and
overweight

SDG 2

Learn Children under 5 years developmentally on track SDG 4

Organized learning 1 year before primary school

Reading and mathematics proficiency in lower secondary school

Proportion of schools with access to WASH

Protection against violence,
exploitation, and harmful
practices

Violence against girls, child marriage, female genital mutilation/cutting SDG 5

Child labor SDG 8

Intentional homicide, conflict-related deaths, violence from caregivers,
sexual violence on girls and boys under 18 years, birth registration

SDG 16

Safe, clean environment Basic drinking water, sanitation, and hygiene services SDG 1

Mortality rate from household/ambient air pollution SDG 3

Safely managed drinking water and sanitation services, handwashing
facilities, open defecation

SDG 6

Use of clean fuels SDG 7

Deaths from natural disasters SDG 13

Fair chance in life Extreme poverty, below national poverty line, multidimensional
poverty, social protection floors/system

SDG 1

DTP3, diphtheria, tetanus, pertussis vaccine full series; HIV, human immunodeficiency virus; MCV1, measles-containing vaccine first dose; WASH,

water, sanitation, and hygiene.
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LMICs were at risk of not reaching their development poten-

tial because of stunting (ie, chronic malnutrition) and pover-

ty.17,18 The burden on children in HICs remains unclear.19

For example, while the United States performs well on child-

hood mortality and stunting, no nationally representative

data on early childhood learning and protection from

abuse and violence are available.16

Investing in nurturing care that addresses these risk factors

gives children a good start in life and has enduring benefits

on health, learning, and earning capacity20 with the potential

to address the comorbid negative effects of chronic disease

and socioeconomic disadvantage. Fetal life, infancy, and

early childhood are times of rapid brain growth; development

of cognitive, language, and emotional capacities21; and es-

tablishment of long-term control of metabolism.22 Conse-

quently, these are also times of extreme vulnerability to the

effects of poor nutrition and psychosocial stressors.

In terms of nutrition, the first 1,000 days of life, from concep-

tion until 2 years of age, are critical. Poor maternal health and

poor nutrition before and during pregnancy increase the risk

of intrauterine growth restriction23 that in turn increases the

risk of stunting (or being short for your height, indicating

chronic undernutrition).24 Poor feeding practices and infec-

tious disease also contribute to stunting, a condition that is ir-

reversible after the first 2 years of life.23,25 Undernutrition in the

first 1,000 days increases the chances of becoming over-

weight in adulthood and of developing chronic disease risk

factors such as high blood sugar, cholesterol, and blood

pressure, especially if children rapidly gain weight after 2

years old.24 Early undernutrition is also associated with

lower educational attainment and adult income,25,26 as well

as restricted reproductive outcomes, as stunted women

give birth to smaller babies.27 Stunting and poverty in early

life are estimated to reduce adult income by up to 20%.28

Similarly, exposure to adverse experiences such as vio-

lence and poverty in early life is associated with a greater in-

cidence of chronic disease (mental and physical) and lower

education and income levels, especially when multiple risks

accrue before 3 years of age.18,20,29,30 The evidence is the

strongest for the increased risk of cardiovascular disease

and its contributing factors (eg, hypertension, diabetes, obe-

sity),30 a leading cause of adult morbidity and mortality in

both high- and low-income countries. Poverty affects cogni-

tive development directly through altered epigenetic and bi-

ological mechanisms20,31,32 and indirectly because parents

have fewer caregiving resources.33 The effects of poverty

on development are evident in the first 1,000 days and con-

tinue into the second 1,000 days (from 2 to 5 years of

age).18,30 These negative consequences of undernutrition

and adversity also reduce growth and developmental out-

comes in the next generation.27,30,31 In addition, children

raised in economic hardship are more likely to adopt ad-

verse health-related behaviors (because of limited access

to nutritious food and safe physical activity), contributing

to the risk of chronic disease.32 Addressing these risk factors

early has the potential to stop the progression to chronic dis-

ease and disadvantage in adulthood and disrupt this vicious

intergenerational cycle.

Interventions That Provide a Good Start in Life
A range of effective interventions targeting women and

children support early childhood development and its long-

term positive impacts.28,31 These interventions begin before

conception with nutrition support and family planning for

women of reproductive age; continue through pregnancy

and the postpartum period with good antenatal and perinatal

care; and carry through to childhood with activities promot-

ing adequate nutrition, early learning, responsive parenting,

and management of childhood illness. While nutrition inter-

ventions are most effective in the first 1,000 days of life, ac-

tions that improve child development and educational

attainment (eg, nurturing caregiving and learning opportuni-

ties) are effective throughout the second 1,000 days and into

the school years.4,30 Interventions in the first and second

1,000 days are some of the most cost-effective investments

countries can make in population health and develop-

ment.28,34 The interventions can be delivered in an integrated

manner through existing maternal and child health ser-

vices.31 Governments play a critical role in facilitating strong

intersectoral coordination required for implementation.30

In terms of promoting good early nutrition, interventions

supporting breastfeeding should be encouraged, and the

Baby-Friendly Hospital Initiative, launched by the United Na-

tions Children’s Fund (UNICEF) and World Health Organiza-

tion (WHO) in 1991, has given breastfeeding a global

boost35; 152 countries have implemented this program.36 A

baby-friendly maternity facility does not accept breast milk

substitutes, feeding bottles, or teats and has implemented

10 steps to support successful breastfeeding. These steps in-

clude educating staff and mothers and facilitating immediate

and on-demand breastfeeding. A systematic review of mostly

observational studies from 19 HICs and LMICs reports a

dose-response relationship between the number of the 10

steps women are exposed to and breastfeeding outcomes.37

Data from the United States show a small but important in-

crease in breastfeeding initiation (3.8%) and exclusivity

(4.5%) among women from lower socioeconomic back-

grounds.38 Breastfed children score better on IQ tests, and

breastfeeding possibly has an effect on the development of

overweight/obesity.39 Good nutrition and micronutrient sup-

plementation in pregnant women also improve development

outcomes. For instance, iodine supplementation before or

during pregnancy has a significant impact on children’s cog-

nitive development31 and is now recommended in perinatal

clinical guidelines. Smoking cessation in pregnant women

through simple psychosocial interventions improves the

baby’s growth in utero.40

Providing nurturing care early in life includes parenting sup-

port.31 Parents who themselves grew up in conditions of dis-

tress with a lack of role models often struggle to be effective

parents to their children. A number of early childhood inter-

ventions, such as the Home Instruction for Parents of Pre-

school Youngsters (HIPPY) program, focus on teaching and

supporting parents. The HIPPY program uses an evidence-

based curriculum that provides parents with books, activities,

and skills to help them prepare their child for school. HIPPY

parents spend 10-15 minutes per day 5 days per week with

their child on the activities. They are supported by group

meetings and home visits where role modeling is used to de-

velop teaching skills.41,42 HIPPY has been shown to result in

better educational outcomes in the children.42,43 In Brisbane,

Australia, a HIPPY program is embedded in an indigenous

primary healthcare service, facilitating a coordinated and ho-

listic approach to health and well-being.43
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Following publication of the first Lancet series on maternal

and child nutrition in 2008, community, governmental, and

international organizations partnered to put the importance

of early nutrition at the forefront. In 2010, the nonprofit orga-

nization 1,000 Days was established, supported by the US

and Irish governments and the Bill & Melinda Gates Founda-

tion.44 The organization draws policy-makers’ attention to the

critical first 1,000 days of life. Many countries have since cre-

ated their own 1,000 Days programs, tailored to their specific

needs. The 2016 report “Nourishing America’s Future” found

that while poor nutrition in the first 1,000 days is widespread

across the United States, the “burden falls hardest on low-

income families and communities of color, leading to a con-

centration of poor health outcomes in these populations.”45

Almost 1 in 5 children under the age of 6 years is a member

of a family that is not able to provide nutritious food.

The Australian version of 1,000 Days focuses on Aboriginal

and Torres Strait Islander families46 who suffer from a dispro-

portionate burden of disadvantage and ill health.47 First

1,000 Days Australia functions as a platform for education, re-

search, and advocacy, as well as a conduit for community-led

interventions. Funding for activities and projects is sourced

from both governmental and private sectors.46 The unique ap-

proach of an indigenous-led engagement process empowers

the affected population to be part of designing and implement-

ing interventions that affect them. The program’s use of a

strengths-based model, which emphasizes the positive

power of culture and elder wisdom, breaks with the traditional

deficit model of disadvantage. Through involving researchers,

policy makers, human rights activists, and indigenous organi-

zations, First 1,000 Days Australia builds a foundation for

evidence-based and widely supported interventions that

have the best potential for success. The advocacy has already

resulted in the concept of the First 1,000 days being included

in state and national policy and strategic plans. In the field, First

1,000 Days Australia launched its first intervention in 2017 in

the tropical north of Queensland. The program complements

the local healthcare services aimed at tackling chronic dis-

eases in the community by addressing the social determinants

of health. It links available services and includes a focus on

child protection, early-life literacy, the role of men, and other is-

sues that impact indigenous parents and infants.46

A ROLE FOR HEALTH PROFESSIONALS AND

HEALTHCARE SYSTEMS
The global intergovernmental institutions WHO and UNI-

CEF have set the parameters for improving the health of

women and children worldwide, and a body of research

has developed the case and means for taking action. Now

the onus is on individual governments to turn their popula-

tion statistics in the right direction. Governments can facili-

tate change by creating appropriate policies and making

funds available, but they will need to work in partnership

with health system actors, with the private and nonprofit sec-

tors, and with passionate people who make it all happen.

We have discussed a number of global and national initia-

tives, but the small or unnoticed projects on our own door-

steps define the success of policies and high-level

commitments. Health professionals at all levels of the health-

care system have an important role to play. The example of

the HIPPY program (supported by the Australian govern-

ment) operating within a primary care service demonstrates

how a non–health-related program can be integrated suc-

cessfully in a privately run community health service. Primary

care lends itself particularly well to such an integrated and

holistic approach as it is rooted in the community and

looks after patients’ physical, mental, and social well-being.

The Ochsner-Bonnabel High School public/private part-

nership in New Orleans, LA supports a school-based health

center (SBHC) and illustrates the commitment of health sys-

tems to support children and parents living in poverty and

disadvantage. Started as part of the state’s 1991 Adolescent

School Health Initiative, SBHCs provide comprehensive

medical and mental health services and are strategically lo-

cated in schools with high-risk student populations to ad-

dress gaps in care. The SBHC at Bonnabel High School

provides students with easily accessible healthcare, timely

effective medical treatment, and continuity of care for com-

mon and chronic conditions such as asthma to reduce

school absenteeism. The SBHC emphasizes preventive

and proactive care through health screening and risk assess-

ments, including mental illness. It evidently provides needed,

equitable care, with roughly 300 general visits and 115 men-

tal health visits per month; 41% of patients are uninsured.

The SBHC also promotes healthy lifestyles in collaboration

with the student-run Wellness Council. The Bonnabel pro-

gram’s success, nationally recognized by the Alliance for a

Healthier Generation for its efforts to address childhood obe-

sity, attests to the importance of dedicated programs for

high-risk populations to turn their health outcomes around.48

The SBHC approach has been adopted across the United

States and is associated with not only a range of positive

health impacts49 but also improved school attendance and

academic performance.50 In some contexts, SBHCs have

been used to provide prenatal and antenatal care for adoles-

cents and have been associated with lower rates of low-birth

weight infants compared to standard hospital-based care.51

This outcome exemplifies howexisting community health plat-

forms that deliver services to young women can be used to

implement interventions targeting the first 1,000 days of life,

in addition to addressing the risk factors for chronic disease

in older children and young adults. Additionally, the adoles-

cents accessing SBHCs often come from socioeconomic dis-

advantage and may live in single-parent families and care for

younger siblings. Therefore, working to improve their health

and education outcomes can have an immediate impact on

their own families, as well as their future children.

SHIFTING TO AN INVERSE-CARE LENS
Caring for the young and future generations is the key to

tackling the current epidemic of chronic disease. There still

is a way to go, especially for LMICs. Although the statistics

on the health of women and children in HICs compare favor-

ably to LMICs, there is no place for complacency. The exist-

ing healthcare disparities within resource-rich and highly

developed countries call for an inverse-care approach.52

This concept, launched by Sir Julian Tudor Hart in 1971 is,

in 2018, still embarrassingly relevant.

CONCLUSION
Aiming for long-term success in tackling the epidemic of

chronic diseases requires a comprehensive life course
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approach that begins early and looks to those who are com-

monly overlooked: women and children of disadvantaged

communities. By collaborating across sectors to enhance

health and development in early life, we can build a health-

ier, better future for all. The health and well-being of the next

generation must be everyone’s business.
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