














and indirectly by shaping health-
related behaviors.

Figure 3 adds the dimension of time,
depicting how underlying resources
and opportunities shape living and
working conditions, which, in turn, in-
fluence health at each stage of life. Fig-
ure 3 also depicts the ways in which
social context early in life can have a
strong influence on resources and op-
portunities (and, thus, on living and
working conditions) at later stages.
The figure shows not only an individu-
al’s trajectory across a lifetime from
childhood to adulthood but also the in-
tergenerational transmission of social
advantage or disadvantage and, hence,
of health.

Figure 4 offers a deeper look at how
health disparities are created and sus-
tained or compounded over a lifetime
and across generations. Starting at
the top, it shows how social stratifica-
tion or social inequality (the formation
of social hierarchies that systemati-
cally give some groups, such as social
classes or racial and ethnic groups,
more resources and opportunities
than others) results in different
groups that have differential exposure
to health hazards or to health-
promoting factors.

Also as a result of social stratification,
some groups are systematically more
likely to develop health damage if they
are exposed to a given hazard. These
groups are then more likely to suffer
the adverse social consequences of
developing a given disease. For exam-
ple, someone with limited schooling
who becomes disabled is more likely
to become unemployable than some-
one with good computer technical
skills, because these skills are com-
patible with telecommuting. This re-
sults in more social stratification—
widening inequality—over the lifetime
of an individual and across genera-
tions as the children of adults who are
disadvantaged socially and by ill
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FIGURE 4

Why are some social groups more likely to experience ill health? Considering living conditions across
lifetimes and generations. (Adapted with permission from Finn Diderichsen, Karolinska Institutet,

Stockholm, Sweden.)

health grow up in adversity. Figure 4
depicts what can be a vicious or virtu-
ous cycle of social disadvantage or ad-
vantage, producing health damages or
benefits across a lifetime or across
generations.

CHALLENGES IN APPLYING THE
LIFE-COURSE PERSPECTIVE TO
RESEARCH, POLICY, AND PRACTICE

The gold standard in life-course re-
search is a longitudinal study that pro-
spectively follows a birth cohort into
adulthood and, ideally, across genera-
tions. In the ideal study design, the in-
vestigators collect extensive informa-
tion on the physical and social
environments and on psychosocial or
behavioral and biological measures;
the researchers then repeat these
measures for the same individuals
over time. Much of the life-course liter-
ature comes from Europe, where in-
vestigators have had access to high-
quality longitudinal databases rich in
contextual information. In Table 1, 28
(73.7%) of the 38 listed studies, docu-
menting a wide array of adult health

outcomes associated with childhood
socioeconomic conditions, were con-
ducted in Europe or Australia/New Zea-
land, and of these, 13 used longitudinal
data sources that measured variables
from birth onward. The scope and
depth of these data sources are exem-
plified by the Centre for Longitudinal
Studies’ 1970 British Birth Cohort, the
current participants of which are the
survivors from an original sample of
over 17000 births in England, Wales,
and Scotland during 1 week in 1970. As
of 2006, analysis of these data had
yielded more than 300 publications, re-
porting key findings in areas such as
prenatal and perinatal antecedents of
conditions, social circumstances and
health outcomes, adult outcomes of
childhood disease and health status,
and predictors of adult health status.
Research based on this birth cohort
has provided crucial evidence in a
number of government inquiries that
led to policy and practice changes.%

In the United States, however, many
life-course studies have had to rely on
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TABLE 5 Examples of Major Health-Focused Longitudinal Databases: United States

SUPPLEMENT ARTICLE

Name of Study, Lead Agency

Initial Sample

Follow-up

Alameda County Study,® NIA

6928 noninstitutionalized Alameda County residents, aged =21y at

entry in 1965 (=16 y if married)

Coronary Artery Risk
Development in Young Adults
(CARDIA), " NHLBI

Framingham Heart Study," NHLBI

5115 black and white men and women aged 18-30y at entry in
1986, in 4 major US cities

Original cohort: 5209 men and women aged 3062y in 1948 in

Framingham, MA; offspring (1971): 5124 adult children and
spouses in 1971; third generation (2005): 4095 adult
grandchildren of original participants

Health and Retirement Study
(HRS),2 NIA

Midlife Development in the United
States (MIDUS),'% NIA

National Longitudinal Study of
Adolescent Health (ADD
Health),'4 NICHD

Nurses’ Health Study (NHS),'% NIH

>22 000 men and women aged =50y in 1988
7000 men and women aged 25—74 y in 1995 (MIDUS I)

~90 000 students in grades 7—12 in 1994 at 145 schools; more
than ~20 000 students and their parents interviewed at home

Original cohort: ~122 000 married registered nurses, aged

30-55y in 1976; NHS II: 116 686 women aged 25—42 y in 1989

1965, 1974, 1994, and 1995

7 waves over 20 y

Every 2 y until present

Biennially to present

Second wave ~10y later (MIDUS II)

Reinterviewed at ages 1826 and 24-32y

Biennially to present

NIA indicates National Institute on Aging; NHLBI, National Heart, Lung and Blood Institute; NICHD, Eunice Kennedy Shriver National Institute of Child Health and Human Development; NIH,

National Institutes of Health.

TABLE 4 Examples of Other Longitudinal Databases: United States

Name of Study, Lead Agency

Initial Sample

Follow-up

Early Childhood Longitudinal Study Birth Cohort
(ECLS-B),'%8 Department of Education

Early Childhood Longitudinal Study Kindergarten
Cohort (ECLS-K),"% Department of Education

National Longitudinal Survey of Youth (NLSY79),07
Bureau of Labor Statistics

NLSY79 Children and Young Adults,” Bureau of
Labor Statistics

NLS Original Cohorts,'” Bureau of Labor Statistics

Panel Study of Income Dynamics (PSID),108
National Science Foundation

14000 children born in 2001

Nearly 4 million kindergartners enrolled in 1998—1999

12 686 men and women aged 14-22y in 1979

Ongoing enroliment of NLSY79 women’s offspring,
beginning in 1986

5159 women aged 14—24 y in 1968; 5083 women aged

2044y in 1967; 5225 men aged 14—24 y and 5020
men aged 45-59 y in 1966

4800 families in 1968 core sample; ~7400 families by

2005

Data collection at birth, 9 mo, 2 y, preschool age,
and entry to kindergarten

Additional data collection in 1st, 3rd, 5th, and
8th grades

Interviewed annually through 1994, and
biennially to present

Biennially to present

Women: biennially to present; men: interviews
ceased in 1981

Annually 1968—1996, biennially to present

retrospective approaches, including
case-control and retrospective cohort
studies that often have long recall pe-
riods for early exposures. In contrast
with prospective longitudinal mea-
surement of information from individ-
uals followed over time, life-course re-
search, particularly in the United
States, often depends on record link-
age, natural experiments, or historical
cohorts with limited follow-up across
life stages. Given the United States’
high per-capita gross domestic prod-
uct (in 2007 only those of 2 Organisa-
tion for Economic Co-operation and De-
velopment countries were higher®),
lower levels of investment in admit-
tedly costly longitudinal databases
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and studies may be assumed to reflect

primarily differences in priorities
rather than resources.
Table 3 lists longitudinal health-

focused databases that US investiga-
tors often have used for life-course
studies. Table 4 lists longitudinal data-
bases for which the primary focus is
not health but which contain health in-
formation and have been used by
health researchers. None of the exist-
ing primarily health-focused data-
bases begin at birth, and the Early
Childhood Longitudinal Study-Birth
Cohort follows children from birth
only through preschool. Table 5 is a
list of selected European longitudi-

nal databases that include some
data on participants from birth
through adulthood.

An exciting opportunity for many US
health researchers is provided by the
National Children’s Study,'"® which is
scheduled to begin collecting data
soon on a representative sample of
100 000 newborns and to follow the co-
hort through the age of 21 years. The
National Institutes of Health is leading
the study but has been collaborating
extensively with other sectors to en-
sure the collection of a rich array of
contextual information.

As anyone who has analyzed longitudinal
data knows, it is exceedingly challenging
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TABLE 5 Examples of Major Longitudinal Health-Focused Databases: Europe

Name of Study Initial Sample Follow-up

Avon Longitudinal Study of Parents and
Children (ALSPAC)'®®
1970 British Birth Cohort Study'®

>14 000 mothers enrolled during pregnancy in Bristol, United Kingdom,
during 1991 and 1992

~17 200 infants born in England, Wales, Scotland, and North Ireland in
a week in April 1970

18 818 infants born in the United Kingdom over a 12-mo period in 2000—
2001 and living in selected UK wards at 9 mo of age

17 500 infants born in England, Scotland, and Wales in a week in March
1958

All 1142 infants born to mothers in Newcastle Upon Tyne, United

Ongoing

6 follow-ups, 19752004
Millennium Cohort Study (MCS) ™' 4 waves between June 2001 and present
National Child Development Study (NCDS)'12 7 waves to the present

Newcastle Thousand Families Study'' At ages 195, 22, 32, 50, and 54 y

Kingdom, May—June 1947

Population, Cancer, Cause of Death, and
Hospital Discharge Registries
Understanding Society Study''*

United Kingdom

Population-wide registries in the Scandinavian countries, linkable NA
through the personal identification code
Household members aged =10y in 40 000 households across the

Annually from 2009

NA indicates not applicable.

to study complex pathways over time,
taking into account the temporal and
potential relationships at any given point
in time. In addition, previous research
tells us that socioeconomic conditions in
early life are strongly associated with
later-life socioeconomic conditions, 16117
which, in turn, have demonstrated links
with adult health.

To tease out the “independent” impact of
early socioeconomic circumstances on
later health (ie, to assess whether early
adverse exposures themselves are man-
ifested in later irreversible or difficult-to-
reverse health damage, regardless of
later experiences), most life-course
studies have attempted to control for so-
cioeconomic circumstances later in life.
Such adjustments can lead to underesti-
mates of the influence of early-life fac-
tors on subsequent health. For example,
“overcontrolling” could mask the influ-
ence of key mediators on the causal
pathway from early conditions to later
adult health.

Life-course studies designed to better
understand health disparities have an
even greater challenge than life-
course studies in general. To under-
stand disparities not only in child
health but also in adult health in rela-
tion to experiences during childhood,
we must examine multiple determi-
nants of health and of health dispari-
ties. The risk factors for disparities in
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a given health indicator are not always
the same as those for levels of that
health indicator on average.

To understand the underlying basis for
disparities in a particular health out-
come, we need to understand not only
the causal exposures that occur in
close temporal proximity to the out-
come but also the more fundamental
causes or, in other words, the causes
of the causes. We must consider the
social and physical environments that
create great opportunities or daunting
obstacles to health, in part by con-
straining choices. We must consider
multiple dimensions of material depri-
vation, social disadvantage, discrimi-
nation, and marginalization. These
dimensions include poverty- and race-
based discrimination and their health
consequences, as well as the health ef-
fects of chronic stress that arise from
having inadequate resources to deal
with crushing demands. These are
some of the factors that belong in the 2
outer arches of Fig 2 as examples of
economic and social resources and
opportunities and of the living and
working conditions that they produce.
These are the factors that produce
health disparities by tracking different
groups of people into different expo-
sures, different vulnerabilities to expo-
sure, and different consequences of ill
health. These harmful or protective

factors should be examined at multiple
levels of aggregation or analysis from
the individual, family, community, and
societal levels. A life-course study, fur-
thermore, must examine these multi-
ple dimensions of social advantage
and disadvantage over time.

This is a tall order to fill. It is impossi-
ble to describe fully all of the signifi-
cant social and economic influences at
the individual, family, and community
levels at any given point in time, let
alone across a lifetime. We must be
aware of this limitation as we interpret
research findings that will inevitably
be incomplete in some regard. We
must also be careful not to invoke
genes or “culture” to explain racial or
ethnic disparities in health without
considering the potential roles of un-
measured differences in social or eco-
nomic experiences and in chronically
stressful experiences related to low in-
come or to racial discrimination.

The challenges in conducting life-
course research are considerable,
but the challenges in applying the
life-course perspective to policy and
practice are even greater. One major
obstacle is that when the costs and
benefits of proposed policies are being
weighed, the time frame for outcome
measurement is very short (typically 3
to 5 years) for the Office of Manage-
ment and Budget,"® which assesses
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proposed federal legislation. Politi-
cians typically want credit for the initi-
atives they enact, but a life-course per-
spective tells us that it can often take
1 or more generations to realize the
full benefits of investments in early
childhood.

Perhaps even more challenging are
the “silos” that isolate different sec-
tors. In the current structures, the ed-
ucation and social welfare sectors will
not receive credit for improvements in
adult health that result from invest-
ments in high-quality early-childhood
development programs and improved
K-12 schooling. The transportation sec-
tor will not receive credit for the health
benefits that result from improving
public transportation in ways that pro-
vide communities with more employ-
ment opportunities. The agencies that
must invest in improving early-
childhood living conditions to produce
healthy adults are not the same agen-
cies that will receive the credit or any
monetary savings from improved adult
health. The political and bureaucratic
structures that separate different
agencies, particularly across different
sectors, are among the greatest obsta-
cles to translating knowledge from
life-course research into effective pol-
icy and practice.

AN AGENDA FOR RESEARCH AND
ACTION INFORMED BY LIFE-COURSE
PERSPECTIVES

We need more life-course research,
which will require longitudinal studies
with extensive multilevel information
on social and physical context as well
as biology and behavior over time. The
National Children’s Study is a step in
the right direction. However, future
funding to follow the cohort into adult-
hood is not ensured. In addition, al-
though the National Children’s Study
will provide a rich source of contextual
information, no single study can cover
all important research questions, and
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many items desired by researchers
are not included in the study.

We also need to incorporate more in-
formation on life-course social con-
text into routine cross-sectional data
sources as well as special studies.
More investment is needed for devel-
oping measures that can, despite long
recall periods, capture important in-
formation about past experiences. We
need more research on the early-life
origins of adult chronic disease. Un-
derstanding birth outcome disparities
should receive special priority, given
how powerfully low birth weight and
preterm birth predict development
and health across the life course.

In addition to more research, we need
to apply the knowledge that we cur-
rently have; the available knowledge
gives considerable guidance. Current
evidence tells us that we need to give a
higher priority to identifying and im-
plementing policies that will ensure fa-
vorable living conditions in early child-
hood and that health care is important
but not sufficient for achieving good
health and reducing health dispari-
ties.!'%-121  Available evidence also
shows that we must reduce child pov-
erty and its social consequences if we
are to improve adult health. We know
that we must reduce multiple dimen-
sions of disadvantage. We also know
that effective interventions are avail-
able, including high-quality programs
modeled on the most effective early
Head Start approaches, high-quality
child care, and support for par-
ents.'22125 |n the United Kingdom, the
1998 Report of the Independent Inquiry
into Inequalities in Health, chaired by
Sir Donald Acheson, recommended
39 actions that are intended to ame-
liorate health inequalities primarily
by improving living conditions for
vulnerable groups such as children,
pregnant women, older people, and
ethnic minorities. On the basis of the
Acheson Commission’s findings, the

SUPPLEMENT ARTICLE

Labor government enacted policies de-
signedto reduce poverty and adversity
in early childhood, targeting improve-
ments in housing, schools, and child
care in deprived areas, as well as
wage, tax, and welfare reform. 4124125

Figure 4 is useful not only for elucidat-
ing the relationships involved in the
production of health or disease across
a lifetime and generations but also for
calling our attention to the multiple
points at which society can intervene
through policies to interrupt the vi-
cious cycles leading to health dispari-
ties that begin in early childhood. Poli-
cies can reduce social stratification,
for example, by reducing poverty, ra-
cial discrimination, or both. Policies
can reduce harmful exposures for
those who are most disadvantaged, for
example, by creating affordable and
adequate housing, improving neigh-
borhood environments, and enforcing
antidiscrimination measures that af-
fect access to health-promoting hous-
ing and neighborhoods. Policies can
also reduce susceptibility to develop-
ing ill health once people are exposed
to risk factors by, for example, sup-
porting after-school programs for at-
risk youth. Policies can markedly alter
the social consequences of ill health
through, for example, programs such
as Social Security and Medicaid.

The life-course perspective tells us
that we must change the time frame
for evaluating policy outcomes and
impact, and we must break down the
sector-specific silos, which will re-
quire action at the highest levels of
government. Child health advocates
must recognize that children live
with adults. As a result, we cannot
improve children’s experiences with-
out addressing the needs and im-
proving the experiences of their
adult caregivers.

Child health advocates should under-
stand that a life-course perspective
offers a very powerful argument for
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more investment in childhood be-
cause of the impact of childhood ex-
periences on later adult health. They
should understand, however, that the
evidence indicates that investment in
medical care alone will not achieve
the desired effect;'"9'2! investment
in children’s living and learning con-
ditions is required. Adult health ef-
fects might be more compelling than
child health effects to many policy
makers, because adults can vote and
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