
Supplemental Table 1: Principles of Life Course Interventions (Based on Halfon & Forrest, 

2018)1 

Principle Description Life Course Intervention 

Characteristic 

Potential to reduce health 

disparities  

Health 

Development 

Integration of health and 

development into a 

unified whole 

Incorporates a developmental 

component with improvements in 

health attributes at one stage 

contributing to greater health 

reserves and resilience in later years.  

 

Interventions “look forward” in 

anticipation of the demands of the 

next stage of development. 

Interventions designed to 

optimize health 

development from 

preconception, through 

pregnancy and the early 

years with close attention to 

early developmental 

trajectories of at-risk groups 

could reduce later life 

disparities. 

Unfolding Health development 

unfolds from conception 

to death shaped by 

experiences and 

interactions 

Incorporates study of the effects of 

the intervention on 

neurodevelopmental, biological, 

physiological, microbiome, 

behavioral and/or epigenetic 

processes that might occur in the 

absence of observable clinical effects 

yet still have an impact on the 

person’s emerging health trajectory.  

Interventions designed to 

eliminate harmful stressors 

such as racism with close 

monitoring and 

optimization of underlying 

processes could prevent 

later disparities.  

 

Focus on emerging 

biological pathways that 

address adult health issues 

prevalent in the local 

community e.g. obesity, 

heart disease. 

Complexity Health development 

results from interactions 

between individuals and 

their physical, natural 

and social environments 

Multi-level or holistic interventions, 

designed to improve more than one 

aspect of the ecosystem in which 

children are born, live, learn and 

grow; consider the mechanisms and 

reverberations of the intervention 

across levels and domains of 

function.   

 

Identify all the dynamic inputs that 

are mutable and therefore 

intervenable.  

Place-based and systems 

level interventions in 

communities with co-

designed interventions that 

span across individual, 

family, school and 

community levels.  

Timing Health development is 

sensitive to timing and 

social structuring of 

environmental exposures 

and experience 

Strategically-timed interventions, 

targeting a critical or sensitive period 

of development or a specific life 

course transition or turning point to 

intervene with maximum efficacy 

and impact.   

Interventions timed for 

maximum effect and timing 

co-designed with local 

communities centering 

social and cultural context.  

Plasticity Phenotypes are 

malleable and enabled 

and constrained by 

evolution to enhance 

adaptability to diverse 

environments 

Understands but does not over-state 

the potential plasticity constraints, 

and consider multi-generational 

interventions aimed at improving 

parent and child adaptation to 

environmental conditions.  

Multi-generational 

interventions that 

incorporate community 

history, structural 

constraints, as well as  

strengths and opportunities 

Thriving Optimal health 

development promotes 

survival in a wide range 

Interventions aim to support positive 

health development or optimize 

Interventions aimed at 

positive health for all. Focus 

on fostering developmental 



of environments, 

enhances well-being and 

protects against disease 

health trajectories, not just avoid 

illness.  

capabilities and health 

reserves that can anticipate 

future challenges. 

Definitions of thriving and 

goals for positive health are 

developed in consultation 

with community members. 

Identification of 

characteristics of positive 

outliers from at-risk groups 

could inform future 

interventions.  

Harmony Balanced interactions of 

molecular, 

physiological, 

behavioral, cultural and 

evolutionary processes.  

Interventions that bring molecular, 

biological, social and cultural 

processes into harmony or alignment. 

Horizontally-integrated (across 

domains of function e.g. biological, 

behavioral, social), vertically 

integrated (across services and 

programs) and longitudinally 

integrated (across life stages and 

even generations). Develop 

interventions from a systems 

perspective.  

Holistic approach to whole 

child, whole family, whole 

community interventions 

that align biological, social 

and cultural processes to 

achieve desired lifelong 

health outcomes  

 

  



Supplemental Table 2 Life Course Intervention Characteristics with Illustrative Examples  

 

LCIR 

Characteristic 

Illustrative Example Research Implications 

Optimization 

Focused 

Intervention aims to develop 

an ideal diet tailored to a 

child’s optimal nutritional 

needs, rather than aiming at a 

limited and potentially 

stigmatizing target such as 

weight reduction. 

 “Optimal” health needs to be defined 

by participants and providers 

 Need to develop and monitor 

measures of optimal nutrition  

 Need to develop measures of other 

dimensions of optimal health (e.g. 

physical, mental) 

  

Developmentally 

Focused 

Intervention aimed at violence 

prevention could focus on 

improving emotional self-

regulation in early childhood, 

many years before 

problematic violent behaviors, 

as a step on the pathway to 

self-control. Intervention is 

tailored to child’s 

developmental stage. 

 Need to understanding and address 

the developmental stage of the child 

or youth  

Longitudinally 

Focused 

Intervention delivered early in 

life, e.g. one designed to 

improve early relational 

warmth in the mother-infant 

dyad, could impact the quality 

of future relationships, 

improving multiple aspects of 

health over the life course for 

both mother and child. 

 Long-term research, preferably 

lifelong, yields the fullest picture of 

the impact of an intervention. 

 Need to examine the long-term 

impact of the intervention, in this 

case on both members of the dyad. 

 Look for a range of both positive and 

negative impacts e.g. time spent in 

interactions, infant sleep and eating 

patterns; its impact on the infant’s 

developmental trajectory e.g. timing 

of onset of double syllable babble, 

first words, and its impact on the 

infant’s epigenetic profile including 

patterns of DNA methylation and 

histone modification2. 

 Shorter-term studies are still useful if 

they measure interim outcomes on the 

pathway to longer-term well-being 

e.g. reduced levels of biomarkers 

such as cortisol that could reflect a 

healthier foundation for the future 

stress management pathway in 

mother and child.  



Strategically 

Timed 

Clinic-based literacy 

intervention based on Reach 

Out and Read for preschool-

aged children prior to 

kindergarten entry. 

 Tailor timing of interventions to 

developmentally and/or socially 

defined transitions and turning points 

e.g. prior to entry to kindergarten.  

 Timing is multidimensional, 

including duration and frequency of 

intervention as well as stage of the 

life course. 

Multi-Level or 

Holistic 

 A place-based intervention 

addressing the needs of 

children living with autism 

spectrum disorder in a 

geographic community could 

incorporate elements at 

multiple levels e.g. an 

individual and family 

component focused on 

reinforcing responses to 

desired behaviors, a school-

based intervention focused on 

sensitivity to sensory needs in 

the classroom, and a 

community-based component 

focused on making public 

spaces and facilities ASD 

friendly. 

 Studies ideally evaluate both the 

separate and combined impact of the 

multiple levels of interventions.  

 Researchers could consider the 

mechanisms and reverberations of the 

intervention across levels and 

domains of function e.g. investigating 

not just the impact on the targeted 

behaviors3, but also on the child’s 

overall well-being (e.g. sleep and 

eating patterns); and the impact on 

the parents’ and siblings’ own health 

and capabilities.  

 The inclusion of biological sampling, 

investigation of epigenetic profiles, 

and analysis of changes over time 

would allow multi-level interventions 

to evaluate how they influence 

underlying neurodevelopmental 

pathways and neurobiological 

processes. 

Horizontally and 

Vertically and 

Longitudinally 

Integrated 

Intervention designed to 

improve the social 

functioning of a child 

presenting with anxiety could 

include a biological 

component e.g. use of 

meditation, breathing 

techniques; a behavioral 

component such as role -

playing social skills to address 

social anxiety; and a social 

component such as peer 

matching with children who 

can model confident 

behaviors.   

 

 Interventions are integrated and 

developed from a systems 

perspective. They are horizontally 

integrated- operating across domains 

of function such as biological, 

behavioral and social; vertically 

integrated across services and 

programs and longitudinally 

integrated across life spans and even 

generations.  Interventions are 

designed to adapt in an agile way as 

children age, and continue to practice 

pro-health behaviors in new and more 

mature ways. 

 Consideration of whether intervention 

components  could be in any way 

disruptive to the alignment and 



Repeated interventions 

tailored to the child’s 

developmental stage may be 

needed as the child matures. 

 

This type of integrated 

intervention will not be 

successful unless it also 

includes programs and 

policies to address systemic 

factors contributing to the 

child’s ongoing anxiety such 

as institutional racism or 

family instability; and also 

incorporates interventions to 

address anxiety in the family 

and across generations.   

harmony of the processes that 

underlie healthy development.  

 How to strategically anchor the 

intervention in some future set of 

goals and achievements.    

Addresses 

Emerging Health 

Capacities  

Intervention to improve 

language skills in a child with 

challenging behaviors focuses 

not just on the expansion of 

vocabulary but on their 

capacity to communicate 

thoughts and feelings which 

will contribute to the 

development of positive 

health over the life course. 

 Design interventions to promote the 

development of adaptive capacities 

for health development. Move 

beyond prevention of a proximal poor 

outcome to the adoption, promotion 

and reinforcement of adaptive 

pathways and processes that have 

potential to improve long-term health 

trajectories.  

Strengths-Based School-based intervention 

“Strengths Gym”, a character 

strengths-based positive 

psychological intervention on 

adolescents’ life satisfaction4  

 Interventions focus on building on 

child’s strengths rather than 

remediating weakness, contributing to 

a sense of competence and mastery, 

and idea that they have something to 

contribute. 

 Research focuses on identifying and 

further developing strengths. 

Collaboratively 

Co-Designed 

Intervention to improve 

follow-up after newborn 

hearing screening could 

include use of a visual 

roadmap tool designed by 

parents and professionals 

working in partnership to 

depict steps to be taken.    

 Interventions are co-designed by 

professionals and patient/ client 

representatives, family and 

community representatives working 

together in an equal partnership. 

Interventions may incorporate 

creative elements e.g. use of 

infographics, video content, narrative 

elements. 

Family Centered Intervention to improve 

nutrition in young children 

 when a condition relates strongly to 

family-level practices such as eating 



who are overweight includes a 

family component to address 

beliefs and customs around 

weight and eating.  

habits, family-level may be more 

suitable.  

 Interventions incorporate family 

context.  

Anti-Racist  Intervention to address 

depression in African-

American mothers 

acknowledges their lived 

experience with community, 

occupational, and social 

racism and directly addresses 

any incidences with training 

and policy changes at all 

levels in addition to individual 

patient-centered work.  

 Interventions look for the possibility 

of, and address experiences of racism 

at individual, family and community 

levels. Full exploration of anti-racist 

research is beyond the scope of this 

paper but it may include 

incorporation of critical ethnography, 

interventive in-depth interviewing, 

indigenous knowledge and 

understanding of power 

relationships5.  

Health Equity 

Focused 

Intervention to increase early 

parent reading to young 

children recognizes that 

different intensity and 

periodicity of the intervention 

will be needed by different 

groups, for example where 

parents themselves 

experienced difficulties in 

learning to read. Parents could 

benefit from additional 

training in adaptive ways to 

support children’s reading 

that are independent of 

parent’s literacy level. 

 Interventions are seldom effective 

with a “one size fits all’ approach and 

must be tailored to individual families 

and communities, designed to have 

maximum impact on those that need 

it most.   

 Interventions target not just the 

individual but the ecosystem context 
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