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INTRODUCTION

Observations of a positive association between socioeconomic
position (SES) and health are not new, extending back to the
12th century (Antonovsky 1967; Syme and Berkman 1976). InZ"
quiry into these matters is found in the 1826 mvestigation of Vil
lerme into the relationship between rent level and mortality in
Paris and in Farrs work in 18 st on differences in mortality in
England by occupation (Susser et al. 1085). Since these early re-
ports, variations in disease risk by level of SES have been noted:
but seldom explained. Indeed, the ubiquit
findings paradoxically has led to the exclusion of SES as a sub’
Ject of inquiry. Instead of being the subject of investigation in its
own right, SES is often seen as 4 background characteristic sims.
ilar to age and sex, a characteristic that must be included in.
analyses but that is seldom addressed directly. '
The purpose of this Paper 1s to refocus attention on the assow
clation between SES and health in hopes of stimulating expla-
nations for this phenomenon. First, we will consider the consis-
fency over time and place of the relationship between SES and
health. From this review, we will identify features of the AS50CI-
ation that can guide a search forexplanations. Finally, we will as-
sess alternative explanations currently being proposed and offer
our own. In order to facilitate discussion, this report alse in-
cludes a chartbook of selected studies (Figures 1-26), which ap-
pears at the end of this chapter, and an annotated bibliography of
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recent reports on SES and health, which appears at the end of
* this volume.

REVIEW

" We have found it both convenient and instructive to orgamze
otr review of SES and health according to stages of the life span.
Not only is this organization logically clear, it itlustrates the con-
‘tinuing influence of SES on health throughout the life span.

Infancy and Childhood

' We have found evidence that the association between SES and
- Jealth status persists from birth to death. With regard to infants
. and children, there are a large number of studies that indicate
variations in health risk by level of SES. Figure 1 presents a good
example from Sweden of the associations often observed be-
tween birth outcomes and SES (Ericson et al. 1979). In this
study of almost 200,000 births that occusred in 1976-1977, SES
was inversely associated with perinatal mortality, prematurity,
low birthweight, small size for gestational age, and late (>43
weeks) birth. These results from Sweden are particularly 1m-
pressive when one considers the low rates of these outcomes in
Sweden relative to other countries. This study used a summary
measure of SES based on census information on mother’s edu-
cation, family income, quality and type of housing, and number
of family members.

Other studies have reported similar findings based on moth-
er’s or father’s occupation (Antonovsky and Bernstein 1977;
Murrells et al. 198¢; Rantakallio 1979; Rush and Cassano 1983),
income {Antonovsky and Bernstein 1977; Starfield and Budetti
1982), or education (Antonovsky and Bernstein 1977, Gort-
maker 1979; Kitagawa and Hauser 1973; McCormick 1985; Ran-
takallio 1979), or on census tract or other area indicators of these
measures {Antonovsky and Bernstein 1977; Brennen and Lan-
cashire 1978; Brooks 1975; Ericson et al. 1979; Hadley and Osel
1982; Kraus and Redford 1975; Simpson 1984). Figure 2 shows
the relationship between maternal and paternal education and
rates of perinatal death for six states in the United States in 1973
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{World Health Organization 1985). Similar results for educa.
tzon, social class, and income, respectively, are presented in Figw
ures 3—5 for Finland (Rantakallio 1979); England and wyje
(Morris 1979); and San Antonio, Texas (Markides and Barnes:
1977). Other studies have shown that SES is related to 4 large
number of other mortality and morbidity outconies in childrey; -
(Brennen and Lancashire 1978; Dutton 1985; Lines 1977: Mare:
1982; McWhirter etal. 1983; Morgan and Chin 1983; Spiers et )
1974; Starfield and Budetti 1982).

Adolescence and Early Adulthood

From early childhood to the forties, the major causes of death
are those associated with injury, which account for more deaths
than all other causes combined. Here, too, there are substantial
gradients of risk associated with SES (Mare 1982; Baker et al,
1984). Figures 6 and 7 show the association between death rates -
from injuries and per capita income of area of residence. For
deaths from unintentional injuries, which account for roughly
two thirds of all injuries, there is a strong gradient of risk asso-
clated with SES, and this gradient is found for whites, blacks,
and Asians. Homicides also decline with income. Motor vehi-
cles are the major source of injury up to age 44; drowning is the .
next most prevalent. For cach of these outcomes, there is 4
strong gradient of risk associated with SES (Figure 8).

A variety of other studies of those in this age group also shows
a positive association between health and SES. Lower SES is as-
sociated with higher prevalence of heart disease and high blood
pressure (National Center for Health Statistics 1983), higher in-
cidence of diabetes (Medalic et al. 1974; Figure 9), and higher
prevalence of orthopedic impairments associated with injury
(National Center for Health Statistics 1986). In addition, for
both blacks and whites, there is an association between SES
level, days of restricted activity, acute conditions, bed days, and
short-stay hospital days (National Center for Health Statistics
1985, 1986, 1987; Figures 10 and 11).

The Middle Years

As the incidence and prevalence of chronic conditions begit:
to increase from age 40 on, the association between SES and '
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health continues to be observed. Strong negative associations are
found between SES and all-cause mortality (Antonovsky 1967,
Kaplan 1987; Kitagawa and Hauser 1973; Metro Life 1977; Nagi
and Stockwell 1973; Nayha 1977; Pearce et al. 1983a, 1983b,
~ 1985; Syme and Berkman 1976). A number of studies, using dif-
~ ferent measures, have reported an association between SES and
cardiovascular outcomes (Marmot et al. 1984; Rose and Marmot
. 1981; Salonen 1982). Figure 12 presents this relationship as ob-
~ served in the Whitehall scudy of British civil servants (Marmot
- etal. 1978, 1984; Rose and Marmot 1981). Similar SES gradients
- for death and cardiovascular endpoints have been observed in
- Finland (Koskenvuo et al. 1979; Navha 1977; Notkola et al.
1985; Salonen 1982; Figure 13), Sweden (Haglund 1985; Lapidus
and Bengtsson 1986), Norway (Arnesen and Forsdahl 1985;
~ Forsdahl, 1977; Holine et al. 1981; Leren et al. 1983), England
- and Wales (Black et al., 1980; Morris 1979; Figure 14), and,
within the United States, in Los Angeles (Frerichs et al. 1984;
Figure 15}, Birmingham, Buffalo, and Indianapolis {Yeracaris
and Kim 1978), Alameda County (Kaplan 1985), Baltimore
(Kuller 1972), Washington County, Maryland (Comstock and
- Tonascia 1978), and in Australia and New Zealand {Dobson et
al. 1985; Fisher 1978; Pearce et al. 1983a; Figure 16).

A negative association between SES and prevalence of dis-
“case, for thosc aged 40 to 60, is also found for arthritis, heart dis-
ease, ulcers, diabetes, high blood pressure, chronic bronchitis,
and emphysema (National Center for Health Statistics 1983;
Figure 17), galibladder disease (Dichl et al. 1985), incidence of
cervical and lung cancer (Devesa and Diamond 1980; Hakama et
:‘a}. 1982; Figures 18 and 19), and mortality from all sites of cancer
‘(Dayaﬂ etal. 1984; Hathcock et al. 1982; Holme et al. 1981a; Jen-~
'k{ns 1983; Moser et al. 1984; Salonen 1982). As to the burden of
Imjury in these years, injuries from falls and house fires begin to
‘add significantly to those due to motor vehicle accidents, and for

all these there is an inverse association with SES {Baker et al.
1984).

- After ag

€ 00, a negative association between SES and all-cause
Morta}

Ity continues to be seen in most studies. As deaths from
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malignancies begin to rise overall, SES is inversely associateq
with cancer of the esophagus, pancreas, lung, stomach, prostate,
and other sites (Davyal et al. 1984; Devesa and Diamond 1983
Mack and Paganini-Hill 1681; Marmot et al. 1984, Steinhory et
al. 1986). Overall cancer sarvival is poorerin lower SES parien,
compared to higher SES patients {Blane 1985; Chirikos and Hoy.
ner 1985; Dayal et al. 1982, 1985; Lipworth et al. 1970; Savage et
al. 1984; Smith and Day 1979; Wegner et al. 1982}, Kitagawa ang
Hauser {1973) in their study of deaths in the United States among
those over 65 vears of age found negative associations between
SES, measured by education level, and mortality in those over 6
vears old from diabetes, major cardiovascular-renal diseases, vas
cular fesions affecting the nervous system, arteriosclerotic and -
degenerative heart disease, influenza and pneumonia, and acci’
dents. In analyses from the National Health Interview Survey, for
those 65—74 years old, there is a negative association betweey -
family income and prevalence of arthritis, diabetes, hyperten
sion, chronic bronchitis, and emphysema (National Center for’
Health Statistics 198 3). For those 65 years old and over, thereisan :
nverse gradient between SES and acute conditions, activity lim-
itations due to chronic conditions (National Center for Health
Statistics 1985), bed disability, days of restricted activity (Na«
tional Center for Health Statistics 1987), hearing impairments,
and orthopedic timpairments of the back and lower extremities’
(National Center for Health Statistics 1986, Figure 20}.

All of these studies indicate the pervasive and consistent rela-
ttonship between SES and health, 3 reiationship thar is found
throughout the life course and across a wide variety of diseasesand.
organ systems. Although any one of these studies could be crit-
icized, the consistency of the evidence clearly is sufficient to merit
a serious search for explanations. This consistency is all the more
impressive because it is generally observed regardless of the way
i which SES is assessed. Thus, SES is linked to disease whether
one uses measures of income, occupation, education, area of
residence, or prestige ranking— cither alone or in combination.

What Needs to be Explained?

In addition to addressing the basic observation of an associa-
tion between SES and health, any proposed explanation ideally
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" should address four key issues. We will examine each of these in
some detail.

. SES GRADIENTS

The usual focus on the SES-health link has been on those at
. the very bottom of the SES hierarchy. This focus is understand-
- able because occupants of the lowest position are subjected to a
-~ wider variety of and greater exposure to physical, psychologi-
- cal, social, and economic insults. Nevertheless, most of the evi-
- dence we have reviewed shows that the health disadvantage as-
sociated with lower SES is not restricted to those at the bottom.
It appears that there is an SES gradient of health. Even persons
- in the upper middle class are at higher risk for disease than those
at the very top of the scale. This gradient persists for different
measures of SIS, in different populations, and in different coun-
tries. It consistently shows that as we descend the SES hierarchy,
- rates of il health increase. This observation is important because
whatever single or multiple factors are responsible for the SES-
health association should take this gradient into consideration.

LIFE-SPAN EFFECTS

The SES-health link persists throughout the life span, mani-
festing itself in' differential infant mortality rates, accidental
fieaths among youth and young adults, in cardiovascular mortal-
ity rates among middle-aged adults, and in all-cause mortalicy
across ail ages. It may be true, as Marmot suggests in his com-
ments in chapter 7, that the health disadvantage associated with
Z,OWer SES begins at or before birth. For example, poor nutrition
i utero or exposure to environmental lead in early childhood
leads to compromised health and poorer educational perfor-
mance. Poorer educational performance, in turn, could lead to
ontinuing social and economic disadvantage and again to
higher eXposure to social and environmenstal risks.

Given that the health disadvantage associated with lower SES
may begin early and may be cumulative over the life span, it is
still possible thar different risk factors may be responsible for the
poor health of lower SES people at different stages of ffe. It is
portant for our understanding of this phenomenon to exam-
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me the pattern of such etiologic risk factors in addition to look-
ing at them singly.

TEMPORAL TRENDS

The SES-health link appears to persist over time and may be .
increasing in strength. The pattern of risk factors that might
“explain” the link must also persist over time, even though sin- °
gle factors composing the pattern could change. The overall pat-
tern should also change accordingly where there have been shifts
in the SES-health relationship. .

INTERNATIONAL CONSISTENCY

As is clear from the introductory material and the chartbook, '
the association between SES and health has been observed in s -
wide variety of countries, cultures, and economic systems. . -
Again SES-related patterns of risk factors should demonstrate :
some level of cross-national consistency and interpretability, -

We think that the gradient, the persistence over the life span
and over time, and the international consistency of the associa- :
tion are basic to our understanding of SES and health, These are
central characteristics of the SES-health association, and any ef-
fort to explain it should adequately examine them. Our review: |
has covered 300 studies on this topic. In our writing we have not:
attempted to account for every study of SES and health; instead.
we have focused on the major examples. We believe that such an -
“unbalanced” approach is defensible when the weight of the evi-
denice is as convincing as it is in this case. Nevertheless, we rec-
ognize that exceptions will also need to be addressed.

CURRENT EXPLANATIONS

As noted in the Black Report (Townsend and Davidson 1982) and
clsewhere, several major themes predominate in research and
speculation about the association between SES and health, The
most frequent of these themes is the idea that SES differences in
behavioral risk factors such as smoking, alcohol consumption,.
and diet account for the link between SES and mortality. An-
other view is that the SES link to health reflects the influence of
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health on SES. In other words, il persons lose income and
«drift” into lower social positions. Others hold that there are
personal or social characteristics of individuals that keep them in
poverty and that these characteristics are “‘cycled” from genera-
tion to generation. A fourth approach identifies sociloeconomic
or material factors as determinants of the SES-health link. For
example, deprivation of access to medical care, to food, trans-
portation or education are identified as the causative factors. Fi-
nally, a fifth approach theorizes that SES differences in expo-
sures to noxious social and physical environments may lead to
higher rates of morbidity and mortality in Jower SES groups.

In the following sections, we will consider the usefulness of
these themes in accounting for the SES-health association.

Individual Behaviors

It is often proposed that the gradients of health associated
with SES are due to different levels of high risk behavior among
those in different SES strata. According to this view, the SES-
health link can be accounted for by differences in smoking, diet,
alcohol consumption, and similar lifestyle factors. Since a sub-
stantial body of knowledge links such risk behaviors to poor
healch, this is an attractive proposal. Such a view, however,
needs to be critically examined from a number of perspectives.

First, even if the magnitude of the association between mea-
sures of SES and health outcomes is reduced after adjusting for
’Oe_ha\fioml risk factors, the interpretation of such a finding is not
without its problems. Such a pattern of results may very well in-
dicate not that SES is irrelevant and that we should focus on
these risk factors, but rather that it is an antecedent, causal vari-
able that is involved in the adoption and maintenance of high
risk behaviors.

S‘?Coﬂd, even if high risk behaviors are distributed in a graded
fashion oy SES strata, it still would remain to be seen whether or
not the_ differential distribution of these factors actually did ac-
count for the increased risk in these strata.

Unfortunateiy, there are only a limited number of studies that
have examined the association between health outcomes and
SES, taking into account the practice of high risk behaviors.
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One such analysis comes from the Human Population Labors.
tory’s ongoing follow-up of a sample of residents of Alamed,
County, California (Kaplan et al. 1986), Figure 21 presents syr.
vival curves for county residents followed for 19 years as a func- -
tion of baseline income (Figure 21~A) and education (Figure 21~
B). Family income, adjusted for family size, is grouped into four
categories (inadequate, marginal, adequate, very adequate) by -
reference to federal standards at the time (1965), and education 150
grouped into three levels (o-r17 YCArs, 12 years. 13 years or
more). The ordinate represents the proportion surviving at eacl; -
year of follow-up. With adjustment for age and sex, those in the .
lowest income category had 2.23 times the risk of death com- :
pared to those in the top category (p<.00co1), and those with
G—171 years of education had 1. 57 the risk of those with some col- ©
lege {p<.001). Parts C and D of the figure illustrate that the in- i
creased risk associated with both income and education remains ;|
when there is adjustment for a number of high risk variables, in
this case smoking, alcohol consumption, physical activity level,
relative weight, and amount of sleep. There is also adjustment
for race and prevalent chronic disease (hypertension, heart tro-
ble, cancer, diabetes). As can be seen in this figure, there is still ;
a strong gradient associated with both measures. Those in .
the inadequate, marginal, and adequate categories are at .78
{p<.0012), 1.56 (p=<.004), and 1.30 (p<.025) times the risk, re<-
spectively, of those with very adequate incomes, Those with o~
11 years of education are at 1. 30 (p<.03) times the risk of those
with some college. Although in each case there is some reduc-
tion in the pattern of risk associared with SE S, a substantial, in-
creased risk associated with low SES remains, and, in the case of
family income, a strong gradient persists,

Several analyses of the association between SES and cardio-
vascular outcomes have come to similar conclusions. The
Whitehall study (Marmort et al. 1984) observed a substantial gra--
dient in cardiovascular risk associated with employment grade
in its to-year study of British civil servants. Although levels of -
smoking, high blood pressure, physicalinactivity, and other risk.

¥

tors accounted for less than one half of the observed association
Those in the lowest grade were at a fourfold increased risk when .
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these other factors were taken into account (Marmot et al. 1978;
Rose and Marmot 1081}, Increased cardiovascular risk associ-
ated with lower employment grade was also found for other out-

~ comes not particularly related to smoking (Marmot et al. 1984).
Similar conclusions were reached in studies in Finland and Nor~
- way. Salonen (1982) found increased risk of death from ischemic
" heart disease associated with low education and income in a 7-
- year study of men in Eastern Finland. This increased risk per-
sisted after adjustment for age, serum cholesterol, diastolic
- blood pressure, and amount of smoking. In another prospective
- study in Norway, Holme et al. (1981b) found that less than half
“of the gradient in risk of coronary heart disease associated with
Jow income and education could be explained by levels of serum
_cholesterol, triglycerides, blood pressure, cigarette smoking,
- physical activity, and other risk factors, Thus, there is a consis-
tent body of evidence that finds that differences in the distribu-
-tion of behaviors related to cardiovascular disease do not explain
fully the association between SES and cardiovascular outcomes.
Turning to reproductive health outcomes, a similar picture
-emerges. Although smoking is associated with low birthweight
{National Academy of Sciences 1985) and higher rates of peri-
natal and postneonatal mortality (Bakketeig et al. 1984; Rush
‘and Cassano 1983), and although there tend to be gradients of
smoking related to SES, these variations in smoking do not
seem to account for the association between SES and these out-
‘tomes. Rush and Cassano (1983), for example, studied the asso-
flation between SES measured by occupational grade and both
~19W birthweight and perinatal mortality in 16,688 singleton
births occurring in Britain in one week’s fime in 1970, Although
maternal smoking was an important predictor of both out-
tomes, it did not fully account for the association between these
Outcomes and SES. For example, 63 percent of the association
ttween occupational grade and low birthweight remained after

- Statistical adjustment for maternal smoking, age, gravidity,
h'eight, and marital status. Similarly, 75 percent of the SES-
Perinatal mortality association remained after adjustment for
Maternal smoking and other factors. Rantakallio (1979), in a
mnish study, also found that low maternal education was asso-
“ated with lower birthweight and higher perinatal and post-
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neonatal mortality, as well as higher rates of hospital admissiong
during the first five years of life. These differences were
tributable to higher rates of smoking in low SES wormen .

Fmally, van den Berg and Oechesli (1984), ina study of ; 1,000
pregnancies that went beyond 22 weeks, found that rates of pre-
maturity (e.g., delivery in first 37 weeks) were related to mater-
nal education. This fmding held when there was statistical ad.
Justment for maternal smoking, weight gain, first trimeseer -
bleeding, time since last pregnancy, length of gestation of pre-
vious pregnancy, sex of infant, and father’s education. Again we -
see a picture consistent with that for cardiovascular diseages. Al-
though certain high risk behaviors may he more prevalent
among those in the lower SES strata, they do not seem to ac-
count fully for the gradient of association between SES and re-
productive outcomes.

There seems to be 2n “independent” role for SE S, even whey
it comes to lung cancer. Although smoking is undoubtedly the
most important factor in lung cancer mncidence, several studies
suggest that SES is related to lung cancer incidence even when
variation in levels of smoking by SES strata are taken into ac-
count. For example, Marmot et al. (1984) found a similar gTa-
dient for occupational grade and lung cancer when they com-
pared ex-smokers and smokers who consumed 1-9, 10-1¢, and
20 or more cigarettes per day. (As would be expected, there were
too few lung cancer deaths in nonsmokers to complete the fuil -
set of comparisons.) Similarly, Salonen (1982} found a signifi-
cant association between education level and risk of cancer mor-
tality, approximately 60 percent of which would be due to lung
cancer, when there was adjustment for smoking and other vari- -
ables. Comstock and Tonascia (1978), in their studies in Wash-
ington County, Maryland, also found a trend indicating that low
education was associated with increased risk for lung cancer
death even after adjustment for smoking status.

Finally, recent analyses of the 18~year cancer incidence expe~
rience of respondents in the Alameda County Study (Kaplan et
al. 1986} have indicated a surprisingly strong relationship be-
tween SES and lung cancer incidence and mortality. Women
who were in the bottom quartile of the distribution of family -
come adjusted for family size, had an 11.0 {(p<.03)- and 16.6

oot ag-
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(p<.o1)-fold increased risk of lung cancer death or incidence, re-
spectively, when compared with women in the top quartile of
adjusted family income, with adjustment for age, race, and
pack-years of smoking. No such association was found for men.
These results should not be taken as indicating that smoking is
not important in the ctiology of lung cancer. In all analyses,
smoking remains an important predictor. Rather, in the case of
lung cancer where tobacco consumption is such a strong predic-
tor, the independent risk associated with SES indicates the
strength of the SES-disease association.

Unfortunately, few studies have examined the joint influence
of measures of SES and other risk factors, so we cannot come to
any definitive answers regarding the independent influence of
SES on most disease outcomes. Considering individual SES fac-
tors, however, can provide some insight. In analyses of occupa-
tional stress and ischemic heart disease, for instance, Haan (1985)
reported that persons who smoked and were exposed to high
levels of job strain were at a fourfold risk of ischemic heart dis-

. case compared to those who were nonsmokers and had low
. strain jobs. These and other analyses suggest that behavioral risk
~ factors may interact with SES in the discase process but not ac-
- count fully for the association.

- Selection

Some have interpreted gradients of health associated with
SES as reflecting the influence of health on SES, rather than vice
versa (Ilisley 1955; Stern 1984: Wadsworth 1986}, Because it 1s
undoubtedly true that illness is often accompanied by declines in
Some measures of SES such as income, it is important to exam-
1ne this reverse causation argument thoroughly. Analyses of the
dynamics of income change in a panel of 5,000 families indicated
‘t-hat 28 percent of married men experienced a work loss due to
1111_"1635 during an 11-year period {Duncan 1984). Kitagawa and
Hauser {1973} in their study of all deaths in the United States in
- #4-month period in 1960, reported that decedents aged 25—64
Z’éﬂ@ old had worked less in the preceding year than those who
Yvived, and thus had lower incomes.

tisalso likely that changes in occupational status occur in re-
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sponse to health problems. In some cases—schizophrenia, for
example—there is good evidence for a drift into lower occupa
tional groups due to such a disorder. Drift into lower occupa-
tional groups is also more prevalent in those who were seriously
ill during childhood (Wadsworth 1986). In an example of the
same phenomenon occurring later in life, Ilisley (1955) found .
that women who experienced intergenerational upward mobil-
ity, defined with respect to the occupational group of their fa-
thers compared to their husbands, were healthier before mar
riage than those who did not move upward via marriage. In
short, health may influence social status in both a positive and
negative direction. .

Given that there is some impact of health on SES, it is neces:
sary to establish to what extent this influence makes an impor-
tant contribution to the observed association between SES and
health. Based on our review of the evidence, we do not feel this
explanation is of major importance. First, 2 comprehensive dis-—
cussion of the contribution of health-related mobility to SES
gradients observed in England and Wales has been provided by.
Wilkinson (1986), who concludes that the impact of such selec—
tion 1s unimportant.

Second, the selection argument depends on shifts in income
and occupation but does not take education into account. Be-
cause educational attainment occurs relatively early in life, it is
temporally impossible for it to be influenced by health status.
measured decades later. For this reason, when the SES-disease
link is assessed in terms of education level, this link cannot be
due to poor adult health influencing amount of education. For.
the vast majority of disease outcomes among aduits, there is an
inverse gradient related to level of education. Marmot (1987) has "
pointed out that poor health in early childhood due to low SES -
may lead to poorer educational and occupational attainment inl
adulthood. This phenomenon is not an example of initial poor |
health leading to downward drift but is, instead, an example of
the cascading effects of lower SES on health throughout the life - .
span.
Third, if the SES-health link were a result of drift due to poor -
health, then we would not expect to see an SES-health associa- =
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tion for family members. Yet there are a number of studies that
find gradients of health for children or wives related to the SES
circumstances of their fathers or husbands.
. Fourth, the drift hypothesis cannot explain the observed
‘- gradients of health among retired individuals for whom income
“is no longer as dependent on health. Yet, in some analyses, for
‘some measures of SE S, the gradients are actually stronger
‘among older persons.

Fifth, if these gradients reflect a bias that transfers the sick to
Tower and lower levels of SES, then in longitudinal studies we
should expect that the gradients would be greatest during the
years immediately following the beginning of follow-up, and
they should decrease over time. Fox et al. (1985) in their 10-year
follow-up of a 1 percent sampie of the population of England
and Wales in 1971, found just the opposite effect with increasing
length of follow-up~-that is, the SES gradient, defined with re-
spect to occupational groupings, was actually larger in the sec-
‘ond five years of follow-up than in the first.

" The drift hypothesis is further contradicted by the observation
‘that for many outcomes it is incidence of discase that is inversely
related to SES. Given that incidence represents the time at which
the disease is first diagnosed, it is less likely that there has been
any major earlier impact of the disease on SES. The gradients of
mortality from unintentional injuries related to SES also cannot
be due to downward drift, especially since they occur with
greatest frequency among the young. Survival from a number
O'f condirions also appears to be related to SES, and better sur-
vival is associated with higher SES even when prognostic factors
h’aV§ been taken into account.

~ Finally, we were able to examine the joint impact of health
changes and income changes on mortality risk using data from
the Alameda County Study (Kaplan et al. 1986). Ina sample of
5;}16_31&3" persons aged so and over, income loss was assoctated
with higher risk of subsequent death, and this association was
not due to worsening health coincident with income loss. Even
zf poor health were associated with movement into lower SES,
'. :;ngtl}ld SFill want to know what gntecedent conditions were
- ed with this poorer health. Given the pattern of evidence
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surveyed, it seems likely that a good proportion of downwarg
drift in SES due to health may in fact be due to an etiologic rgle
in ecarly life for SES.

In summary, although it is true that poor health can iead o
lower SES, the bulk of evidence surveyed does not indicate 3
major role for this pathway in accounting for the graded rela-
tionship between SES and health outcomes.

Medical Care

The central question to be addressed in this section is not
whether there are inequities in access to and quality of medical
care by SES, as clearly there often are, but rather whether SES -
mequities in medical care access or utilization could explain the
SES-health link. The real question is whether lack of access to
medical care is the reason why lower SES people have higher rates
of incident disecase, higher mortality, and poorer survival. Even
with this limited definition, it will be difficult in this brief dis-
cussion to examine in depth the impact of access to and quality
of medical care on the SES-health link.

Although lack of access to medical care is frequently cited as a
cause of poorer health and higher mortality in lower SES groups
(Starfield and Budetd 1982), research in a number of countries
where access to medical care is relatively equitable has still re-
vealed substantial SES differences in health (Holme ct al. 19812,
1981b; Koskenvuo et al. 1979; Pearce et al. 1983a; Ranzakallio
1979; Rose and Marmot 1981). Of course, as several reviewers
pointed out, potential equality of access is not the samme as actual
equality of access. Even in countries where medical care is free
to all, there may still be more subtle barriers to quality care for
lower SES people. The Black Report {Townsend and Davidson

1982) failed to find improvement in the SES-health differential,

even with improved access to medical care afforded by the Brit- .2
ish National Health Service. :
The SES gradient is important to take into consideration in

examining the possible role of medical care in accounting for the
SES-health hink. Differences in medical care access, quality, and
utilization are unlikely to account for the health status difference -

between the top of the SES scale and the level just below it.
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We have reported SES differences in both incidence and sur--
vival. In general, medical care 1s less efficacious than other inter-
ventions in the prevention of new chronic diseases in adults {in-
cidence) (McKeown 1979). However, carly/improved diagnosis
and control of hypertension and diabetes are examples of dis-
eases where stroke, mortality incidence or death from diabetes-
related complications may be reduced or postponed foa later age
-~ through medical interventions. Earlier diagnosis of cervical can-
cer could be another example. Evidence from the Hypertension
Detection and Follow-up Program suggests that a comprehen-
sive hypertension treatment program can lead to an elimination
of SES-related differences in mortality related to hypertension
(Stamler et al. 1987).

There are many disease events that occur more frequently in
lower SES people on which medical care can have very lictle sub-
stantial preventive impact. For example, the associations be-
tween SES and injuries (Kristiansen 1985; Sunderland 1984) and
new occurrences of alcohol-related diseases (Coates et al. 1985;
Edwards et al. 1978; Haberman and Baden 1974) and smoking-
related diseases are clearly not alterable through medical treat-
ment. SES differences in infant mortality do appear to be signif-
icantly influenced by access/utilization of medical care (Dott and
Fort 1975; Grossman and Jacobowitz 1981; Kraus and Redford
1975; Papiernik et al. 1985; Taylor 1983; Wright 1975). For this
outcome, mortality is clearly influenced by access to and guality
of medical care. Starficld (1085) has exhaustively documented
ti:}c efficacy of medical care in preventing infant mortality, low
blrthweight babies, and a variety of childhood diseases. How-
ever, SES differences in infant mortality have been reported in
countries such as Sweden (Holme et al. 1981a) and Finland
(Notkola et al. 1985; Salonen 1982) where equal access to pre-
natal/postnatal care for all SES groups is a matter of national
heaith policy (Shin 1975).

IH_Shert, SES-related differences in access or utilization of pre-
ventive medical treatment may result in SES differences in sur-
vl from disease. Secondly, it may postpone the onset of some
diseases or reduce the incidence of some diseases through the
teatment of risk factors. If people of lower SES have differen-
tial access to medical care, their survival and age at mortality



92 Pathways to Health

may indeed be affected. However, the fact that people of lower:
SES have higher incidence of many important diseases and i
juries both in childhood and adulthood suggests that the SEg
link is unlikely vo be explained entirely by lack of medical cay
access or poorer quality of medical care. It also seems unlikely

that medical care could account for the SES gradient or for SES ;
differences in health and injury outcomes not alterable by medi.

cal treatment. Nevertheless, our review of this issue does not :
rule out medical care as a possible and important intervention :
that would be useful in lessening the impact of SES on health.

Personal and Social Characteristics of Individuals

This approach to explaining the relationship between SES and -
health argues that the poor come to adopt and transmit through
generations patterns of thought and action that place them at
higher risk of poor health. There are a number of reasons for be-
lieving that such an approach cannot explain’the SES-health
link. It is hard to see, for example, exactly what patterns are con-
sistently arrayed throughout SES strata in a way that could ac-
count for the gradients of health that have been observed. Fur-
thermore, as pointed out, although high risk behaviors may be.
more prevalent in lower SES strata, they do not seem to account
for the elevated disease rates in these groups.

Increasingly, references are made to the relationship between |
such concepts as control, efficacy, coherence, hardiness, coping
style, and other related measures and health outcomes. Ts it pos-
sible that these constructs provide a link between SES and
heaith? There is some evidence that lower SES persons may per-
ceive themselves as less in control of external events, and there is
evidence that such beliefs are associated with poorer health (Ro-
din 1986). However, it is important to guestion whether these
measures are psychological, reflecting characteristics of individ-
uals, or whether instead they represent cognitive assessiments of
social process. In general, this latter hypothesis has not been well
studied.

At a conceptual level, the observation that these perceptions
of control and efficacy are differentially distributed by SES strata
argues for viewing these characteristics as outcomes, reflecting
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differences in environment and experience at different levels of
SES. Kohn and Schooler’s (1974) classic study of the impact of
" job characteristics on an individual’s personality and cognition is
an example of such influences. In other words, the observation
that beliefs and attitudes vary by SES strata should not be taken
as convincing evidence that these beliefs and attitudes “explain™
the SES-health link. Instead, they should prompt us to examine
aspects of the lives of people in different SES strata that could
lead to these different patterns of cognition and personality.

Or1HER CONSIDERATIONS
Trends Over Time

Persistence or change over time of the SES-health association
is of interest because examination of patterns of change may
help to identify explanatory factors. Persistence over time also
- supports the notion that the SES-health association is not an ar-
. tifactof a particular time period or data set.

Any atterapt to characterize changes in SES differences in
- health over time should address several key questions:
* First, a descriptive matter: Have SES differences in mortal-
ity changed over time; and, if so, are there differences in the
trends by cause of death?
Can changes in exposure to behavioral or environmental
risk factors account for these trends in SES differences?
What roles do early selection or competing risk play in
trends in SES differentials in mortality?
\ Several researchers have examined changes over time in the
SES gradient of mortality. In general, SES differentials in all-
. “ause mortality have remained stable or have possibly increased.
Blaxrer (1983) has reported that class differentials are widening
- venas overall mortality declines. Pamuck {1985) has reported in
T analysis of mortality trends from 1921—1971 in England and
ales, that SES inequalities in health declined in the 1920s, 1n-
' Cr€35§d in the 19505 and 1960s, and by the 1970s were greater
' ?%’1&11 n the 19205, Similarly, Fox et al. (1985}, in their examina-
| 20111'0{ SES mortality differentials, report that the SES dilff{::rem
in the Office of Population Censuses and Surveys (OPCS)
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Longitudinal Study increased between 1971~1976 and g
1081 in England and Wales (Figure 22). Susser et al. (1 985) have
also reported a steepening differential in this association betweer,
193Iand1971.VVﬂkhwon(IgSﬁ)hasahorunedaninmfaﬁnnthe
ali-cause differential between 1951-1971 (Figure 23). It should be °
noted that explanations for the observed changes primarily i
voke shifts in lifestyle-——especially in smoking, drinking, and
dieb-asthclikelyfhctors.Piovvever,Susseretai(1985)and(nh
ershaveakorunedthatchangeshlenvhmwunenmlcxposuﬁmand
in the efficacy of medical care may contribute to SES-relateqd .
mortality trends. For example, if occupational EXpOosure to ip
dustrial pollution has increased and if those of lower SES are
more highly exposed, such environmental changes could lead o
increasing SES differences over time.
Relatively little research has been reported on trends in cause-
spedﬁcrnorudﬁy%anES.higcnantheevkkncesuppomgan.
creasing SES mortality differential for major causes of death,
consistent with the findings for all-cause mortality, For exam-
pie, Yeracaris and Kim (1978) and Lerner and Stutz {1978) botl
report an increase in the SES-mortality differential berween
1960 and 1970 for cancer and heart diseases. o
When we examine cancer outcomes in more detail, SES dif
ferences in mortality appear to have persisted over time and in-
creased. Lerner (1986), reporting on income differentials in can-
cer mortality separately for blacks and whites, found an SES
differential for both races throughout the period between 1649
and 1971. In other words, low income whites and blacks had
higher cancer mortality rates than high income whites and
blacks when compared within race. This was true not only for
all sites, but for many specific sites as well. The effect of incoms
was especially strong for respiratory cancers. Simuarly, Marmot
et al. (1984) have reported that the SES differential in mortalits
from lung cancer increased between 19701972 and 1970-1983;
Unfortunately, most data on cancer incidence and mortality are
not reported by SES, but only by race. Data on race suggest that
tor lung, gastrointestinal, and reproductive cancers {excluding
breast), incidence is higher among blacks and has increased.
Attempts to explain the SES-health association can benefit by
examination of changes in trends. A particular example of the

976~




Old Observations and New Thoughts 95

way that etiologic factors may be identified can be found in the
possible reversal in the coronary heart disease (CHD)-SES as-
sociation reported in three studies. Specifically, Marmot ¢t al.
“(1978a) and Morgenstern {1980) have both reported that the as-
sociation between SES and CHD reversed from a positive to a
negative association between 1650 and 1960. Susser et al. {1985)
have also reported a rise in age-specific CHD mortality between
1931 and 1971, wich a similar reversal occurring about 1955 for
men only. However, in this latter report, the picture for women
is'quite different: it shows no reversal in CHD, with low SES

women remaining at higher risk throughout the 19311972 pe-
" iod. In fact the SES differential for women increased sharply af-
ter 1960. Other sources have reported that the SES gradient for
CHD has persisted over time and may have increased in recent
years.

Marmot et al. (1978a}, Morgenstern (1980), and others (e.8-,
Pamuck 1985) have argued that the reversal in the CHD-SES-
“association may be explained by the diffusion of high risk behav-
fors to the lower classes at the same time that the upper classes
“were abandoning such behaviors. In the United States, however,
thie major reduction in prevalent risk behaviors postdates the re-
- versal in CHD. The U.S. Surgeon General's report on smoking
- was not issued until 1964, and public consciousness and avoid-
- ance of these risk factors is relatively recent (U.S. Surgeon Gen-
etal 1085). Figure 24 shows the annual rate of decline in smoking
Rrevalence by occupational class and birth cohort in the United
States from 1950 to 1978 (Carstairs 1981). Birth cohort is pre-
-'?ﬁﬂted_ in order to account for the rather substantial cobort differ-
ences in smoking. These data suggest that the greatest decline in
smioking prevalence occurred between 1970 and 1978 and that
_. _hc .leaSt change occurred between 1950 and 1960, the period
: 3:‘:1ﬂ%1 which the CHID—SES rc:versal. may have occurred. Other
- 4 show that stkmg prevalence increased for all classes un-

1050 in the United States. In short, the greatest changes in
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mg, cholesterol, and other risk factors and CHD-SES mortalit
suggests that these factors cannot fully explain SES-health dif.
ferences. As we have mentioned previousty, cholesterol, smok-
ing, and other risk factors account for less than half of the CHD.
SES association. While in some studies this lack of effect may be
due to inadequate measurement of major risk factors, in severa]
studies adequate measurement of these risk factors has not aj-
tered the observed association.

The role of selection and competing risk are important when
examining SES-related trends in mortality. If the crossover re-
ported by Marmot et al. cannot be accounted for by changes in
smoking and diet, an alternative explanation may be found in
SES differentials in competing risk. If higher SES groups not
only have a general survival advantage but are also the first to re-
ceive the benefits of medical, behavioral, or environmental im-
provements, then conversely one may presume that the lower
SES groups continue to get sick and die for a longer perlod from
diseases that are on the decline in general.

It lower SES persons are dying younger, they are also proba-
bly dying at greater rates from causes characteristic of younger -
ages such as injuries, cirrhosis, and acute infectious diseases,
since cardiovascular disease (CVD) and cancer are very much
phenomena of old age. Thus trends in the SES-mortality link
may be a product of both differential selection and competing -
risk. In other words, until 1960 the life expectancy of lower SES
persons was such that they had less likelihood of living long °
enough to get CVD. The all-cause mortality-SES differential
then could remain stable or increase while CVD mortality, once -
a disease of the privileged, became a disease more prevalent in -
lower SES groups. It must be said that Fox et al. (1985) did not
tind evidence for early selection in their analysis of recent trends -
{1971-1981), but they did not examine age-specific rates across |
different birth cohorts. However, no rescarch has been done to
examine SES and patterns of competing risk over time.

In short, trends in the SES-health association may be duetoa |
number of factors that seem to be linked to behavioral changes,
environmental changes, or changes in medical interventions. -
Changes in behavioral risk factors or changes in the social and -
physical environment, or both, may help to explain changes in
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~ the SES-health association. Appropriate examination of these
changes will require comparisons of two or more cohorts of
: persons on whom SES, behavioral, environmental, and health
data are collected over time. This approach will need to take ac-
count of the early selection and competing risk problems we
“have discussed.:

SES and Minority Health

In the United States, minority status {particularly being black,
- Hispanic, or Native American) and SES are so closely linked

that no examination of the relationship between SES and heaith
15 complete without a discussion of minority health. The ques-
ton, simply put, is whether or not the association between SES
“and higher rates of disease simply reflects the higher percentage
‘of minority persons in lower SES strata. Although little data are
available to answer this important question, whac is available
suggests that the answer is no. For exampie, Figure 25 presents
such an analysis for blacks and whites in the Alameda County
- Study (Haan and Kaplan 1985; Kaplan et al. 1986). Figure 25-A
 indicates the poorer mortality experience of blacks compared to
whites, As can be seen, there is a substantial difference of ap-
proximately 30 percent in risk of death. Figure 25-B indicates
What happens when black/white differences in income are taken
-~ ito account. In these analyses, the difference between black and
white mortality was substantially reduced and became statisti-
cally nonsignificant when income differences were taken nto ac-
count. Adjustment for education reduced the black/white risk
difference by 8 percent, but the association between race and
mortality was still significant (p=.02). Thus, these analyses in-
dicate that it is income, not being black, that is largely responsi-
ble fO_r the observed mortality differentials.

“This discussion has not attempted to address whether the
‘Poorer health seen in many minority groups is due exclusively
| iﬁj;e;i)\ﬂlver SES predominzfnt in z?lese groups. It is possible that
'Capturep ; n;leasures of SES gsed in most ar_lalyses do not fully
TR il- the cultural ar}d historical experiences that are rele-

: 1e health experience of a given minority group. As
ickens points out in his comments in Chapter 7, these features
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: point where they engage in high risk behaviors as a response to
the stressors. However, the bulk of environmental studies lack
data on individual characteristics or health status and rely instead
upon the correlation between ecological measures of health and
ecological measures of the social and/or physical environment.
Two, the measurement of the environment is ecological; that
is, no direct link can be made between individual-level expo-
sures or individual health status and the measures of the environ-
ment, leading thus to the so-called ecological fallacy. The statis-
tical and inferential errors that may arise from trying to impute
- individual risk from ecological data have been pointed out by
- many.
An exhaustive review of these environmental studies is nei-
' ther possible nor necessary for this discussion. The usual study
design involves the use of socioenvironmental data derived
~ from the Census, Housing Survey, Environmental Protection
Agency air pollution monitoring stations, and other data bases
that assess area characteristics. These data are linked to area mor-
tality rates. For example, two well-known studies by Jenkins et
al {r977) linked elevated arca rates of CHD mortality and cancer
mortality to residence in lower SES neighborhoods. Similarly,
- Devesa and Diamond (1983) found elevated rates of lung cancer
~inlower SES neighborhoods. Neither of these studies was able
_ to link individual characteristics or health status with the area
© measures. '
_Thcse limitations have been addressed in research currently
~being carried out by Haan and Kaplan (1987, in preparation) in
t?le Alameda County Study. Specifically, it has been possible to
fink area measures taken from the Census to individual-ieve]
- Weasures taken from survey data on individuals, and to follow
tl}ose individuals prospectively. In research by Haan et al. {1987,
. figure 26, residence in a poverty arca was significantly associ-
at‘-‘d_ with subsequent nine-year all-cause mortality in Oakland,
. '.C&ilfomia. Current analyses of the same data have expanded to
.hld_ude all of Alameda County. More detatled measures of the
. zizléli Enviropment have been ‘forlm.ulated based_ upon 19.60 Cen-
-3 aand linked to data on individuals. At this time, four ma-
ii;tii;ﬁirs he.We been‘ identified that are _(:onsistently and persis-
- assoclated with all-cause, cardiovascular, and cancer
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may also interact differently with the lower socioeconomic stq.
tus predominant in that group.

AN ALTERNATIVE APPROACH

In previous sections of this paper, we have outlined and dis-
cussed a variety of factors that may describe and/or account for
the link between SES and health status. No factor or set of fac.
tors clearly emerges as a likely candidate, In this section, we at-
tempt to summarize and discuss the associations between the so-
cial and physical environment and SES and health. This fina]
approach differs from previous approaches because it is less well
developed as a research area and because it is more controversial
m its implications. In our discussion of the social and physical
environment, we will separately discuss the community at large
and the work environment since they comprise separate areas of
research and have different implications for intervention.

Community Environment, SES, and Health

A number of studies (Brooks 1975; Dayal et al. 1982, 1984;
Devesa and Diamond 1980, 1983; Harburg etal. 1973; Hathcock
et al. 1982; Jenkins et al. 1977y; Kasl and Harbure 1975: Kendrick
1980; Kraus and Redford 1975, Lawton and Nahemow 1979;
Miller 1982; Taylor and Emery 1983) have examined the influ-
ence of the social and physical environment upon health. Some-
what less has been written about SES differentials in environ-
mental exposures that might account for the SES-health link
(Beresford 1981; Blair et al. 1980; Blot and Fraumeni 1976;
Kuller et al. 1972; West 1977). For example, a number of epide~
miological studies have used area characteristics to examine the
influence of SES on health. Others have investigated the influ-
ences of SES-related differences in exposures to physical envi-
ronmental hazards such as lead and air pollution. These studies
have been criticized from at least two perspectives:

One, if there is an environment-health kak, it is believed to be
through the medium of individual behaviors (for example,
smoking) that are induced by or influenced by environmental
factors. These factors are thought to stress individuals to the .
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mortality after adjustment for behavioral risk factors, race, in-
come, education, social networks, baseline health status, polit-
cal activity levels, depression, and personal uncertainty. These
factors were identified through principal component analysis
and represent clusters of variables that characterize the socip.
physical environment of neighborhoods.

These analyses have supplied more information about the as-
sociation between the social and physical environment ang
health. It appears that clusters of social and physical area charac-
teristics collectively influence health status, whereas they do not .
do so when used as individual measures. Thus, for example, res-
idence in a census tract simultaneously characterized by high
proportions of men over 65, widowers, persons without cars,
deteriorated housing, and housing without heat is associated
with elevated all-cause and cardiovascular mortality, and with
cancer incidence. Taken one at a time, these characteristics are
not related to these outcomes. Taken together, they describe an
ecological setting and are strong predictors of mortality. It
seerns clear from these findings and from research by others that-
socioenvironmental risk factors cluster and that they include;
measures of social network disruption, age of population, hous-
ing conditions, income, racial composttion, and access to trans-
portation. Ultimately, they are strongly associated with the
health of individuals who live in their midst. '

Research on SES and exposures to noxious physical environ-
ments is a long-standing tradition in public health, and invest-
gations of poor sanitation and unsafe housing are common.
More recent research has attempted to link air poliution ex-
posure (Lave and Seskin 1977, Lloyd et al. 1985: Phallipp and :
Hughes 1685) and, in particular, exposure to environmentai:
lead, with SES and health. For example, a recent study by
Schwartz et al. (1985) found an association between blood Jead
levels and hypertension. Other analyses of leaded gasoline sales
and hypertension have reported significant associations (Pirkle
and Schwartz 1985). The supposition in these latter analyses has
been that residential proximity to freeways (often a marker of
low SES) is associated with increased exposure to environmental
lead. In addition, some studies of soil lead levels have revealéd

that lower SES areas have higher levels of lead than suburban
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areas. Studies of elevated blood lead in children have found a
threefold higher prevalence in children of lower SES (Mazhaffey
* eral. 1982). The effect of lead is also potentiated by undernutri-
“tion and iron deficiency anemia, both of which occur commonly

“in children of lower SES. Residence in polluted areas tends to be

“strongly associated with other factors such as low income and
- poor housing.
Environmental pollution often covaries with sociodemo-
graphic factors such as area of residence and may indeed add to
“the overall burden of social and physical exposures encountered
_ by persons of lower SES. However, no research has been done

" ‘that examines the association between environmental pollution

" and health while adjusting for SES or in interaction with SES.

. Work Environment, SES, and Flealth

Occupation is commonly used as a measure of SES. As with
other measures of SES, little is understood about why occupa-
tion and health are linked. Research on this topic generally talls
into the category of ¢xposures to toxics on the job or into the
category of psychosocial stress. It is clearly understood that per-
* sons of different SES have different kinds of jobs. In what ways
job characteristics vary consistently by SES may be important in
understanding the SES-health link. Much work examining psy-
chosacial factors has already been done by researchers on job
stress, health, and organizational environments. Little work has
been done to examine the hypothesis that the physical environ-
ment of jobs could help to account for the SE S-health Hnk.

(;onsiderablc research has been conducted examining the as-
sociation between job characteristics and health, particularly
coronary heart discase. Although these findings are not always
consistent, the bulk of evidence points to an association between
CHD and jobs characterized by low variety and high demands
accompanied by low control over pace and schedule. Haan
(1985), Karasek et al. (1981), and Theorell and Rahe (1982) have
all reported similar findings, taken mostly from prospective
studies. For example, in a 10-year prospective study of ischemic
heart disease in Finland, Haan found a strong association be-
tween education and income and job strain, and also found that
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job strain is a stronger predictor of CHD incidence than is edy.

cation. Karasek et al. (1981) similarly reported that Job strain g,

counted for more of the variance in a United States sampie thay .
did the Duncan SES scale (a commonly used measure of SEg
composed of income, education, and occupation). The Jeve] Of’" '.
Job strain to which an individual is exposed s not entirely inde.

peadent of education. Job strain €Xposure may in fact be a con.

sequence of education. In part, lifelong exposure to Job strain -
may account for the association between education and healt};

Haan (1985) has found that in analyses that included adjustment .
for age, sex, six cardiovascular risk factors, and education, ad-
justment for job strain accounted for the association between eg-
ucation and ischernic heart disease, The same results were found -
for ali-cause mortality. In general, it appears that the job strain
model is promising as an explanatory factor that varies in a con.
sistent manner across job categories, is strongly associated with
more traditional measures of SES, and is associated with health,
Furthermore, there is 2 gradient of health associated with job
strain.

Although the physical work environment is often included in
the measure of job strain discussed above, some researchers have
suggested that exposures to noxious occupational physical ot
chemical agents could account for SES differences i health:
(Haan 1985). Although there is little research examining this.
supposition, it is not entirely implauvsible to think that personsin:
lower SES will be exposed to more hazardous agents on the job.-
However, the SES gradient in health cannot be accounted for by:
variations in such exposures since persons in the higher SES Jev-
els are not likely to be more exposed to physical or chemical,
agents than those in the highest SES. In addition, the unem
ployed, who are presumably not exposed at all, generally suffer”
the highest mortality and morbidity rates of all occupational
groups. On the other hand, some evidence exists (Haan 1985}
suggesting that workplace exposure to noise co-occurs with job
strain and may interact with job strain to enhance the risk of cor-
onary heart disease. This area deserves much more atrention.

This discussion has attempted to sift throngh and summarize
an expanding field of research on the sociophysical environmen-
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] causes of ill health, looking for a link between SES and
“health. Several findings seem to emerge from this examination:

1. Sociodemographic environmental factors may be associ-
- ated with health status, and this association may not be due to
" the mediation of individual-level behavioral risk factors. These
factors may be useful in accounting for the SES-health link.

2. Job strain is associated with the incidence of nonfatal and
fatal coronary heart disease and with all-cause mortality and may
‘provide additional explanatory material concerning the associa~
tion between education and CHD and all-cause mortality.

3, There is a need for a general conceptual model to help or-
‘ganize thinking on this topic. The demands-control model de-
“veloped for job strain research might be translated to wider set-
“tings such as the community and be used to examine the SES-
Health links in general. The central focus of the job strain model
s that control over work pace, scheduling, and hours interacts
‘with physical and psychosocial demands such that persons expe-
“tiencing low control and high demands are at highest risk. Pre-
sumably, in a low control-high demands situation, individuals
-may be inhibited from mobilizing the personal and social re-
sources they need to cope with and meet those demands. In ad-
dition, the availability of these resources may be an important
factor in such responses. Although this approach is relatively
Well developed in the job stress literature, it has not been adapted
or applied to the investigation of SES and health. We will ex-
pand upon this approach in cur final section.

CONCLUSIONS

We have reviewed evidence in this paper and elsewhere that SES
and hcallth are associated, that the SES-health link is graded, and
_ﬁi:etilf gra‘dient existsﬂ in many indugtrializcd countries.l We
o n r;n aisc(i) .that the SES dlffercnf:cs in health have persisted
ot likelL an bm fgct ha_ve probably increased. Fur_thcr, they are
tors : Y‘ tf;_ e primarily accounted f(_)r by beha\‘frlora_l risk fac-
or ,v Ykmf« 1ca'11 care factors, by selection, l?y racial dlfferences,
DY personality differences. We have reviewed evidence that

ES and health are linked by a variety of possible routes, includ-
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ing individual, social, and environmental, but no single factor ot
set of factors seems completely to account for this associatioy
Clearly, what is needed is an approach to thinking about tjy
problem that integrates and organizes what is known so that 4
coherent program of research and intervention can be designeq.
Any attempt to provide a detailed discussion of such a theoret.
ical approach is beyond the limits of this paper. However, we
would like to summarize our thinking in this area. The job straip
research discussed in the previous section may provide us with 4
new direction if it can be expanded and translated to 2 more gen-
eral model. As noted, this research suggests that disease rates are
higher when people are cxposed to high levels of job demands
coupled with few resources to cope with those demands. EX;
tending this concept beyond the job circumstances, it is possible
o argue that disease rates will be high when people live in high
demands situations and where they have a smaller repertoire of
resources. The fact that those i lower SES positions have 3
higher burden of demands is clear; that they have fewer res
sources for dealing with those demands seems clear as well.
It should be pointed out, however, that resources are not sim:
ply characteristics of individuals but are also, and perhaps pre-
dominantly, characteristics of the physical and social environ-
ment. Thus, while individuals in lower SES positions may have |
less training and experience in dealing with demands and in tak
ing advantage of opportunities, they also are faced with a variety .
of important structural constraints that limit access to options
and opportunities. A proper translation of the demands/re
sources model to the problem of SES and health, therefore, will -
require a far broader approach to risk facrors than is generally.
utilized. As our research (Haan etal. 1987) has begun to demon-
strate, community or arca characteristics may be important de
terminants of the health of those who live in them. 4
Ore central disagreement among those researching SES and:
health seems to be whether different factors are responsible at dif
ferent levels of SES for the link or whether a single “big factor”
is responsible. It does seem that a consistent pattern of associa
tion exists between SES and health. There are also exceptions to
the pattern, as noted by Harris in his discussion of breast cancer.
and malignant melanoma in Chapter 6. However, it is the prac-
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" tice of epidemiologists in investigations of disease to focus first
on the commonalities of exposure for identification of an etio-
fogic agent rather than on the exceptions. In fact, we have gen-
" erally found that the various specific factors proposed as candi-
dates for explaining the SES-health kink frequently covary with
one another and do form an undertying “big factor,” statistically
speaking. Since we have observed a consistency of effect, it is not
unreasonable, and may in fact be enlightening, to search for
commonalities across social classes that can “explain’ the asso-
cration. If, as some reviewers have commented, these common-
alities are really a multiplicity of different factors, then sonie gen-
eral model may be useful for organizing the pieces into a coherent
“picture. We have attempted to introduce one such possible model
« mour discussion of job strain and the demands-control concept.
- This model implies that different elements of the physical and so-
~clal environment may interact with behavioral risk factors and
may also, at the same time, covary with such factors.

This is not to say that interventions directed at specific factors
¢ may not be important. Rather, we would like to explore an
- approach to intervention that focuses on the social and physical
~ environment. Such an approach could allow extension and

- generalization beyond single factors to the entire SES-health
- relationship.

Current research by Haan and Kaplan in this area suggests that
the social and physical environment plays a significant role in the
SES-health link. This approach may provide a model that incor-
porates and permirs mtegration of the individual, interactive,
and environmental levels at which the SES-health link is scen.
The central focus in this approach would be the demands-
tesources model previously discussed. This model permits us to
eXamine simultaneously the physical, economic, social, and psy-
chological demands placed upon individuals by their environ-
ment while relating these same demands to the availability, qual-
'ty, and nature of the resources that individuals can command in
Fesponse to them. It also allows consideration of the character-
B4c ways in which individuals act upon their environment to
obtain resources.
~ Toexplore this approach a program of research is needed that
ncludes the following:
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1. Conceptualization and measurement of physical and saciy)
environmental resources and demands which can be Iinked to in-
dividuals over time. Such measures should include the working,
home, and neighborhood environment and should consider not
only people’s perceptions of their environment but also the ob-
jective circumstances within which people live.

2. Conceptualization and measurement of characteristic inter-
actions over fime between individuals and their environments,
Again, such measures should include interactions among all
three of the environments to which the individual is exposed.

3. Conceptualization and measurement of individual-level
psychosocial, social, physical-biological, and behavioral re-
sources and demands through self-report and observation.

The SES-health link is one of the most profound and perva-
sive observations ever made in public health. The reasons for
this link are not clear. Previous efforts to explain it have left -
many questions unanswered. We believe that a focus on an ap-
proach that integrates environmental and individual levels, and
centers on demands and resources at both levels, holds promise
for clarifying and advancing understanding in this area.
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HGURE {7. Annual Income and the Prevalence of Selected
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al. (1985).
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