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NORSK SAMMENDRAG

I senere års forskning om sosiale ulikheter og helse har livsløpet som modell fått økt oppmerksomhet. I
denne modellen oppfattes risiko for sykdom og død som et resultat av oppsamlet sosialt og biologisk
mediert risiko gjennom et livsløp. Modellen kan ses på som et kompromiss mellom og videreføring av,
den multifaktorielle årsaksmodellen (risikofaktorer i voksen alder) og programmeringshypotesen (risiko
for kroniske sykdommer determineres i svangerskap eller i tidlig barndom). Denne artikkelen gjennom-
går arbeider hvor sosialt og biologisk mediert risiko for ulike dødsårsaker gjennom et livsløp er studert.

INTRODUCTION

Life-course and health have been in focus of research
for the last decade. This has developed jointly with a
revival of interest in social inequality in health. The
prevailing model in chronic disease epidemiology of
multiple causation and risk factors has been challenged
in recent years with a growing interest in long-term de-
terminants of chronic diseases. This is historically not
new; in early 20th century public health there was a lot
of interest in growth and the influence of the young
generation’s health on future trends (1). However, the
focused and massive efforts in contemporary research
has made some commentators call it a shift in para-
digm (2,3). Also, the lifelong focus has been seen as a
fruitful perspective in explaining social inequality in
health. Longitudinal designs have enabled researchers
to study socioeconomic influences from different
stages of the life-course, and also to look at how this
manifests in different diseases.

In this paper we want to review the evidence on
socioeconomic life-course influences on adult mortali-
ty risk. This evidence we want to present for the most
common causes of death in developed countries. Some
of the proposed mechanisms will be discussed in the
light of possible biological and social pathways.

EXPLAINING HEALTH INEQUALITIES

Traditionally, most research in health inequality has
focused on general explanations such as material cir-
cumstances, health-related social selection and beha-
vioural/cultural patterns (4,5). Far less attention has
been given to cause-specific inequalities and their dis-
tribution. In some of the earlier publications, a general
susceptibility was suggested to underlie the inequality
in health (6,7). This way of reasoning is concordant
with psychosocial stress as a unifying mechanism of
health inequalities. On the other hand, this notion of a

general principle has been challenged by some. Hete-
rogeneity in gradient between specific causes has been
shown (8). This has been particularly demonstrated
with specific cancer sites where some of them are
more prevalent in higher socioeconomic groups (9,10).
Additionally, as The Black Report pointed out, a dis-
tinction is necessary between the fundamental and
proximal causes of socioeconomic inequality in health
(11). Smoking is in this regard an intermediate or
proximal cause whereas the socioeconomic structuring
of smoking behavior would be seen as a fundamental
one. And with this distinction in mind, the patterning
of risk along the life-course will differ between causes
of death.

SOME CAUSE-SPECIFIC INEQUALITIES

Within the broad category of cardiovascular diseases,
coronary heart disease and stroke seem to differ in
their respective trends of mortality during the 20th
century even though their adult risk factors are to some
degree similar (12,13). Coronary heart disease mortali-
ty followed a bell-shaped curve with an increase until
the 1970s and a subsequent decline from then. Stroke
mortality fell gradually during the whole century. Se-
veral studies have found a stronger relative association
between childhood factors in stroke mortality risk than
in coronary heart disease mortality risk (14). This is
consistent with trends where long-term improvements
of childhood conditions have co-occurred with a
decline in stroke mortality. The relationship between
childhood socioeconomic conditions and coronary
heart disease was originally demonstrated by Forsdahl
and Barker (15,16). Their work has spurred intensive
research into the in utero and childhood programming
of a lot of other adult chronic diseases. Coronary heart
disease is associated with a myriad of risk factors most
of which are socially patterned (18). They are distri-
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buted over the life-course. The disease has a long incu-
bation time so it stands out as one of the most typical
diseases whose determinants should be sought across
the entire life course (19).

Cancers generally show a heterogeneous pattern
according to which cancer site is concerned. Socio-
economic differentials in cancer mortality can arise as
a consequence of inequality in access to preventive
and treatment services or inequality in incidence. The
latter is more of interest here. For smoking-related
cancers, the direction of the gradient is largely depen-
dent on the socioeconomic distribution of smoking in a
particular population (8).

For the non-smoking related cancers, the most con-
sistent pattern is shown for breast cancer and stomach
cancer. Breast cancer is associated with improving and
stomach cancer with worsening social circumstances.
Few studies have compared early and later factors in
other cancers. In anthropometric studies the associa-
tion between height in childhood or adulthood and
later risk of non-smoking related cancer shows a rather
consistent pattern of increased risk with height (20-
23). Although height is highly genetically determined,
to some extent it could be a marker of childhood social
circumstances. Later life risk factors include diet, alco-
hol consumption, exposures to some infections and oc-
cupation, which are thought to be socially determined.
In migrant studies, women migrating out of their area
of birth take with them risk of breast cancer, which
indicates importance of early life factors (24,25).
Many of the known risk factors for the disease such as
parity and age of first birth are socially mediated.

Stomach cancer has in recent years been linked to
infection with helicobacter pylori (26,27). Its associa-
tion with low socioeconomic conditions is seen in va-
rious populations (9,28). In trend studies, the disease
has dramatically declined over several decades. And
when cohort effects have been studied, causative fac-
tors in early childhood have been suggested (29). As
helicobacter pylori infection mainly occurs in child-
hood with poor sanitary and socioeconomic circum-
stances, it could have an important role in the secular
change in stomach mortality.

Respiratory related deaths, including chronic ob-
structive lung disease (COPD), show marked socio-
economic gradients. But also, an effect on respiratory
function has been shown to be over and above what
could be accounted for by smoking, and even for lung
cancer mortality this has been suggested (30). A socio-
economic gradient on bronchitis mortality has been de-
monstrated before smoking was socially patterned
(31). Bronchitis mortality has been linked with birth
weight, childhood infections and poor nutrition (32-
35). Also, in several studies, respiratory mortality has
been linked to childhood social conditions after con-
trolling for adulthood social factors. In terms of life
course influences on violent and suicidal causes of
death, they have not been much studied, and will not
be reviewed here.

SOCIAL AND BIOLOGICAL MECHANISMS

Modelling disease risk with such a strong emphasis on
the full life-course makes a simple mechanistic view
on disease causation problematic. Social and biologi-
cal factors are seen to contribute mutually in pathways
of various diseases. Before World War II, there was an
urgent interest in elucidating the causes of lower respi-
ratory illness in working men in Britain, and the effect
of pollution was acknowledged. Later, Reid and
Barker took a longer perspective and concluded that
the risk of chronic obstructive pulmonary disease was
established early in life by tracking respiratory func-
tion and childhood respiratory illness from childhood
and/or by the effect of the intrauterine environment on
subsequent risk (36). Barker has extended this hypo-
thesis in a number of other publications on other
diseases such as coronary heart disease and glucose
intolerance. In Norway, Forsdahl proposed early a
hypothesis of biological programming in his studies of
living conditions in childhood, affluence in later life
and risk of coronary heart disease. The model of
intrauterine programming has triggered an exponential
growth in research, and today the prospect of further
development has been suggested to lie in basic animal
and laboratory research (37).

Socioeconomic circumstances is a collective term
of a wide range of factors that may influence health,
such as educational attainment from early life, occupa-
tional status, household circumstances and income
throughout life. Although their relative influence on
mortality risk is little studied, they are thought to be
associated differently in various mortality outcomes
(38-40). Poverty, unemployment, poor home circum-
stances, and parental education are associated with
many aspects of health in early life, which may raise
adult disease risk. These include poor prenatal and
postnatal growth, respiratory infection, and poor ma-
ternal and child nutrition. Later, poor housing, educa-
tional attainment and growth are important factors.
Childhood growth is associated with health status in
childhood. And health status in childhood is an im-
portant determinant of future educational attainment.
Also, exposure to an environment of risk-taking beha-
viour is involved in determining the establishment of
smoking, exercise, nutrition and other aspects of life-
style in adolescence (41).
 Thus, the model of risk that is proposed in this
framework is one of biological chains of risk and one
of social chains of risk (36). Depicting the natural his-
tory of disease demands an exhaustive account of these
two chains. COPD is a good example because exten-
ding the framework of this disease in a life-course
perspective can also provide the steps needed in deve-
loping powerful strategies of prevention. Early in life,
living in crowded conditions, having poor housing and
air quality, financial constraints, and parental beha-
viour may adversely affect nutrition during pregnancy.
And frequent respiratory infections during childhood
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can damage or restrict lung development and growth.
During adolescence, parents, peers and educational ex-
perience influence the uptake of cigarette smoking. In
adulthood, cultural influences, exposures to stress, and
individual characteristics affect the chance of giving
up smoking, and the type of occupation affects expo-
sure to fumes and dust. In later life the progressive loss
of respiratory function eventually limits physically de-
manding jobs such as manual ones, giving earlier
symptoms. Subsequent pension will then reduce living
standard. In contrast with the processes suggested by
the biological programming hypothesis, the social hy-
pothesis are not suggested to operate mainly at critical
developmental periods. Rather, the social factors are
thought to operate in a cumulative fashion.

THE DIMENSION OF TIME AND COHORT

Ben-Shlomo, Davey Smith and other researchers have
looked at the relative contribution of childhood and
adulthood social circumstances on adult mortality risk,
and found a tendency towards stronger influence being
set in childhood (8). As was discussed in the previous
section, this relative influence is probably variable in
various diseases. These striking findings have their
parallels in historical studies of vital statistics and
mortality trends of birth and period cohorts. They
seem to indicate that as time has unfolded, the gene-
rations that were born into new cohorts bring into their
adult lives vulnerability patterned by the predominant
context of biological and social risk of their time (31).
Smoking provides one example. Those born in a time
of low rates of maternal smoking will not be exposed
to that effect from their early years, but the take-up of
the smoking habit in the time when these women are
adults may encourage them to start at a later stage.
Likewise, the availability of medical care and periodic
epidemics change in historical time (36). The time di-
mension poses an extra challenge for the study of life-
course influences because their importance varies in
time. This means the determinants of social inequality
in mortality risk varies over time for various causes.

SOME METHODOLOGICAL CHALLENGES

One problem of studying life-course influences on
adult mortality risk is that it is difficult to disentangle
their relative influence because of interdependence

between social circumstances in early and later life,
and between social and biological factors. This means
that independent effects will be difficult to estimate.
Adult mortality of obstructive bronchitis can certainly
be associated with childhood infections, but morbidity
in childhood is likely to cause school absence, reduced
educational attainment, which eventually may trigger
initiation of smoking. The possibility of a cumulative,
independent and/or interaction effect of each life-stage
will be better to study once the many birth cohorts
have reached mature age. Similarly, risk factors for co-
ronary heart disease are associated with living condi-
tions in childhood and socioeconomic status. When
these are adjusted for, and the association between
socioeconomic status and mortality risk becomes atte-
nuated, it is still difficult to know to what degree the
association is mediated via these risk factors, and how
much is independent of them. Both the outcome and
possible mediating factors are associated and clustered
within low socioeconomic groups and poor childhood
living conditions, so when they are adjusted for, it will
be difficult to explain what could be the ultimate cause
(18). Other authors have questioned the validity of the
programming hypothesis on similar ground (3). Low
birth weight as a marker of the intra-uterine environ-
ment could largely be explained as socioeconomic or
genetic confounding. And leg length in childhood as a
cause of adult mortality risk could easily be explained
by selection of long-legged individuals into higher
socioeconomic conditions.

CONCLUSION

Life-course as a model of explaining mortality patterns
and social inequality provides a new framework of
analysis and further research. In itself it does not seem
to be a particular hypothesis as such. Rather, it appears
as an extension of the multiple causation model, that
was predominant in post World War II epidemiology
because this model failed to explain residual risk be-
yond the adult risk factors (42). In addition, it provides
a lengthy wanted tool of explaining social inequality in
mortality in more detail by looking at particular causes
of death. Some evidence of life-course influences on
particular causes of death has been reviewed. How-
ever, there are strong analytical challenges in studying
the independence of effects along the life-course.
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