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To examine the reasons for the association between socioeconomic status
and poor heaith, the authors examined the nine-year mortality experience of a
random sample of residents aged 35 and over in Oakland, California. Residents
of a federally designated poverty area experienced higher age-, race-, and sex-
adjusted mortality over the tollow-up period compared with residents of nonpov-
erty areas (relative risk = 1.71, 95 per cent confidence interval 1.20-2.44). This
increased risk of death persisted when there was multivariate adjustment for
baseline health status, race, income, employment status, access to medical care,
health insurance coverage, smoking, alcohol consumption, physical activity, body

mass index,

sleep patterns, social isolation, marital status, depression, and

personal uncertainty. These results support the hypothesis that properties of the
sociophysical environment may be important contributors to the association
between low socioeconomic status and excess mortality, and that this contribu-
tion is independent of individual behaviors. .

mortality; poverty; prospective studies; socioeconomic factors

Socioeconomic position. is one of the
most persistent and ubiquitous risk factors
known. Members of lower sociceconomic
groups experience higher incidence and
mortality rates and poorer survival rates
for most major chronic diseases (1-3).
Moreover, the risk of morbidity and mor-
tality consistently declines as socioeco-
nomic position improves. This gradient
persists across.a variety of diseases and for
diverse populations in many different coun-
tries (3-14).

Despite the pervasive effect of socioeco-
nomic position on health, the reasons for
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such differences have not been accounted
for by existing research. The three major
approaches to investigating the association
between socioeconomic position and health
have examined individual behavioral risk
factors such as smoking and social connec-
tions, socioeconomic factors such as access
to medical care and health insurance cov-
erage, and socioenvironmental risk factors
such as dilapidated housing and area rates
of crimes and fires.

Studies investigating the association be-
tween socioeconomic position and disease
have suggested that differences in behav-
ioral risk factors such as smoking, choles-
terol, physical activity, or relative weight
do not account for much of the association
between socioeconomic status and disease.
For example, Salonen (15) reported a sig-
nificant association between ischemic heart
disease mortality and low education (rela-
tive risk = 2.1, p < 0.05) and low income
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(relative risk = 1.7, p < 0.05). These asso-
ciations persisted after adjustment for age,
serum cholesterol, smoking, and blood
pressure.

Similarly, Rose and Marmot (16) com-
pared coronary heart disease mortality
among manual workers and low-skilled
white-collar workers with mortality among
administrative workers. Adjustment for
cholesterol, smoking, blood pressure, body

mass index, blood glucose, physical activity, -

and height accounted for less than 53 per
cent of the increased risk of coronary heart
disease mortality among manual workers
and less than 62 per cent of the increased
risk among low-skilled white-collar work-
ers.

Studies on medical care and socioeco-
nomic position have tended to focus upon
the lack of medical care as an explanatory
variable. Lack. of access to medical care
undoubtedly results in increased severity
and poorer survival for many diseases (17~
21). It seems unlikely, however, that lack
of access can explain the higher incidence
of disease among those in the middle to
upper-middle socioeconomic position when
compared with those in the highest socio-
economic position. In addition, the differ-
ential in health associated with socioeco-
nomic position is still quite high in coun-
tries such as Finland or Sweden (22) where
access by people of low socioeconomic po-
sition is not limited.

Studies focusing on area characteristics
. have suggested that certain socioenviron-

mental characteristics might be related to"

increased risk of disease (23). For example,
Jenkins et al. (24), in a cross-sectional anal-
ysis, found that residential areas with
higher proportions of people of low occu-
pational status, substandard housing, and
low median education experienced in-
creased mortality from hypertensive dis-
eases. They found similar significant asso-
ciations for mortality due to all respiratory
diseases, cerebrovascular disease (exclud-
ing hypertension), and ischemic heart dis-
ease. Similarly, Jenkins (25) reported an
association between residence in low so-
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cioeconomic neighborhoods and mortality
from all cancers. Dayal et al. (26-28) re-
ported that residence in low socioeconomic
position neighborhoods is associated with
poorer survival from breast and prostatic
cancers, even with adjustment for diagnos-
tic stage and race.

Finally, in a 1965 cross-sectional analysis
of a representative cohort of Alameda
County, California, adult residents,
Hochstim et al. (29) found a higher preva-
lence of health problems in residents of
poverty areas compared with residents of
nonpoverty areas, even when stratifying on
income and race. They also found that,
even within the same income level and race
category, poverty area residents had more
health problems. They concluded that res-
idence in a poverty area was in itself a
major health disadvantage.

These latter studies suggest that the so-
cial and physical environment to which
many people of low socioeconomic position
are exposed may be associated with in-
creased risk of disease. Most of these stud-
ies, however, are cross-sectional and cannot
specify whether residence in such environ-
ments is prospectively associated with mor-
tality. Since chronic illness and disability
often result in a decline in income, this
methodological issue has substantive im-
portance as well. Fox et al. (30) reported
that the decline in income associated with
poor health does not account for the asso-
ciation between socioeconomic position
and mortality. In addition, individual-level
data on behavioral and socioeconomic risk
factors such as smoking, social connections,
medical care access, or income were not
always available in these studies. Thus, the
influence of the social and physical envi-
ronment on the health of people of low
socioeconomic position has not been ex-
amined independently of established indi-
vidual-level behavioral and sociceconomic
risk factors.

The present research investigates the hy-
pothesis that residence in areas character-
ized by a broad range of social and environ-
mental deprivations, i.e., poverty areas, is
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prospectively associated with increased risk
for all-cause mortality, even after adjust-
ment for potential confounders.

MATERIALS AND METHODS
Study population

Data for this study were collected by the

Human Population Laboratory as part of a
19-year epidemiologic study of Alameda
County, California, residents. In 1965, a
cohort was assembled based on a random
sample of noninstitutionalized adult resi-
dents of the county. Details on study pro-
cedures can be found in other publications
(31-38). Mortality information is obtained
via computerized death clearance matched
against state mortality tapes and extensive
in-state and out-of-state tracing procedures
(39). .
The present analysis is restricted to the
1,811 adults aged 35 and over who in 1965
were residents of Oakland, California, the
largest city within Alameda County. The
analyses compare the 1965-1974 mortality
experience of those Oakland residents who
lived in a federally designated “poverty”
target area with the mortality experience
of those who lived elsewhere in Oakland.
The poverty area in Oakland .occupies an
approximately 10-mile-long strip on the
western edge of Oakland. The area is di-
vided by an interstate freeway, and residen-
tial areas exist side by side with ware-
houses, manufacturing industries, and rail-
ways. .

The 1965 federal criteria (40) for “pov-
erty area” designations included the pro-
portion of families with low income, the
proportion of substandard housing, the
contiguity of census tracts (to form an
“area”), the proportion of adults with low
educational attainment, the proportion of
unemployed, the proportion of unskilled
male laborers, and the proportion of chil-
dren in homes with a single parent. Thus,
poverty area residence is a measure of so-
cioeconomic position which incorporates a
number of social and physical environmen-
tal factors, including area income, employ-
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ment status, education, race, and dilapi-

dated housing.
Thirty-seven of 102 census tracts in Oak-

‘land were included in the poverty area.

Approximately 151,000 persons resided in
this area in 1965, representing 41 per cent
of Oakland’s 1965 population (40).

Table 1 shows some of the characteristics
of the poverty area taken from census data
and other governmental sources (40). The
poverty area exhibits disproportionately
higher levels of unemployment for both
men and women, higher police workload,
poorer quality of housing, and a higher
proportion of tuberculosis cases, often an
indicator of poor living conditions and
crowding, than exists in the nonpoverty
area.

Table 2 compares the percentages of res-
idents of the poverty and nonpoverty areas
who were respondents in the survey for a
number of socioceconomic and behavioral
characteristics. There are disproportion-
ately more people in the poverty area who
are black, unemployed, poorly educated,
and have low income. A higher proportion

“of residents of the poverty area also lacked

health insurance coverage. Table 2 also
shows that the proportion of divorced and
widowed persons is higher in the poverty
area, as is the proportion of those reporting
fair or poor health. Current smoking differs

TABLE 1

Percentage of selected socioeconomic and health
characteristics of the Oakland, CA, poverty area,

1965 (40)

Area characteristic o
Population : 41
Unemployed males =14 years 66
Unemployed fernales =14 years 61
General assistance recipients 94
Aid to families with dependent children

recipients 85
Aid to disabled 7
Blind receiving aid 63
Police workload 65
Active tuberculosis cases 68
Dilapidated housing units 69
Renter-occupied units 75
Housing units with shared or no bathroom 89
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TABLE 2

Proportion of adults aged 35 and over, by area residence, for selected demographic, socioeconomic, and
behavioral characteristics, Oakland, CA, 1965

Area
Characteristic Poverty . Nonpoverty
(%) (%)
Black 66.8 13.5
Unemployed 4.7 1.6
Education (<8th grade) 51.5 22.3
Inadequate income 30.4 12.9
Not covered by health insurance 30.0 12.4
Divorced or widowed 324 22.5
Fair or poor health 39.3 19.7
Current smokers 37.8 43.3
Heavy alcohol consumption (highest consumption category) 23.5 14.8*
Body mass index (first or fourth quartile) 52.8 48.4*
615 1,196

No.

* p > 0.05; all other comparisons are significant at p < 0.0025.

significantly by area of residence, but heavy
alcohol consumption and body mass index,
although both slightly higher in the poverty
area, are not significantly different.

The prevalence of these socioeconomic
and behavioral factors varies by area. There
i1s, however, a sufficient distribution of
these factors in both areas to allow exami-
nation of the association between poverty
area residence and mortality, with adjust-
ment for behavioral and sociceconomic fac-
tors commonly thought to account for the
link between socioeconomic position and
disease.

Measures

Table 3 lists and describes the coding for
each of the independent variables included
in this analysis. They are grouped into six
conceptual domains as shown. These vari-
ables have been used and described in pre-
vious analyses by the Human Population
Laboratory (31, 34-38), and their selection
is based on their potential importance as
explanatory variables.

Statistical methods

The analyses reported here compare the
nine-year mortality experience of residents
of the poverty area with that of residents
of the nonpoverty area. In these calcula-
tions, attention is restricted to the 351

deaths that occurred during the nine-year
follow-up period among the 1,811 residents
who were 35 years of age or more in 1965.

Data analyses were performed using Sta-
tistical Analysis System (SAS) statistical
programs (41, 42). As a first step, differ-
ences in age-, race-, and sex-specific all-
cause mortality rates by poverty area resi-
dence were calculated. Area differences in
age- and sex-adjusted rates were calculated,
using the direct method of age adjustment
which standardized rates to the age distri-
bution of the sample. Finally, a series of
logistic regression models were employed to
examine the association between area resi-
dence and mortality, with simultaneous ad-
Jjustment for other covariates.

The crude association between poverty
area residence and all-cause mortality was
first examined in a logistic model. Adjust-
ments for age and sex were added in a
second step, and adjustment for race was
added in a third step. Four measures of
baseline physical health status were then
added to the model. The covariates in-
cluded in this second model were included
in all subsequent models.

Further models examined the association
between poverty area residence and mor-
tality, with adjustment for each of the four
remaining domains: socioeconomic factors,
health practices, social networks, and psy-
chologic impairment.
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TABLE 3

Variables used in logistic regression analyses of 1965-1974 all-cause mortality associated with area residence in

adults aged 35 and over, QOakiand, CA

Variable

Measurement

Demographic factors
Sex
Age
Race
Baseline physical health status
Heart trouble
High blood pressure
Trouble breathing
Diabetes
Socioeconomic factors
Income
Education
Employment status
Regular physician
Health insurance
Health practices
Smoking
Body mass index
Alcohol consumption
Sleep patterns

Female/male
Years
Nonwhite/white

Present/absent
Present/absent
Present/absent
Present/absent

Inadequate/marginal/adequate/very adequate®
Years .
Part-time/other/full”

" Yes/no

Yes/no

Pack-years

Quartiles of body mass index with second quartile as reference
Abstain/1-16/17-30/31-60/61+ drinks per week

7-8 hours per night/other

Sedentary/medium/active” (based on questions concerning the type and strenuous nature

Physical activity
of leisure time activity)
Social networks
Marital status
Close friends
Relatives

Separated or divorced/widowed/single/currently married”
No. and frequency of contacts
No. and frequency of contacts

Group membership “Yes/no
Church group membership Yes/no
Psychologic factors
Depression Present/absent
Personal uncertainty Low/high
* Reference category. .
RESULTS

Mortality rates

During the first nine years of follow-up,
there were 351 deaths, of which 214 oc-
curred in the nonpoverty area and 137 in
the poverty area. Seventy-nine per cent of
these deaths were due to either cancer or
heart disease, and 3.5 per cent were due to
accidents, suicide, or violence. There were
no substantial differences by area in the
proportion of deaths due to any specific
cause.

The age-adjusted mortality rates shown
in table 4 are higher in the poverty area for
all sex and race group strata. The highest
age-adjusted mortality rate occurs among
white males residing in the poverty area
and is 44 per cent higher than among white
males residing in the nonpoverty area. Sub-
stantial area differentials also occur for fe-
males in both racial groups. Among white
females, the age-adjusted mortality rate is
36 per cent higher in the poverty area;

among nonwhite females, the age-adjusted
mortality rate is 29 per cent higher. Vir-
tually no poverty area differential in age-
adjusted rates exists for nonwhite males.

Examination of the age-, race-, and sex-
specific rates in table 4 shows that an age-
related differential exists such that white
males in the poverty area at all ages have
higher rates than white males in the non-
poverty area. Among nonwhite males, the
age-specific rates are higher in the poverty
area, except at ages 45-54. Among white
females, the poverty area differential per-
sists until after age 65 when the rates be-
come essentially equal. Among nonwhite
females, the poverty area differential re-
verses after age 65.

The number of deaths at younger ages
and among nonwhites in the nonpoverty
area is small, and caution in interpretation
of these rates is advisable. The health dis-
advantage associated with poverty area res-
idence, however, is consistent for 13 out of
16 age-, race-, and sex-specific strata.
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Multivariate analyses covariables on the association between pov-

erty area residence and all-cause mortality.

Results of the logistic analyses are pre- Shown is the approximate relative risk of
sented in table 5, which shows the effect of mortality associated with poverty area res-
adjustment for a new covariable or set of idence. Table 5 presents the crude associa-

TABLE 4
Age-, sex-, and race-specific mortality rates per 1,000, by area residence, Oakland, CA, 1965-1974
Whites Nonwhites
Age (years)
Poverty Nonpoverty Poverty Nonpoverty
Males
35-44 ’ 12.5 (16)* 3.9 (128) 64 (47) 4.4 (23)
45-54 32.1 (28) 9.3 (113) 10.2 (59) 14.3 (14)
55-64 ’ 29.6 (27) 23.0 (81) 156 (32) 0.0 (6
265 583 (48) 575 (111) 603 (23) 50.0 (2)
Total no. at risk (119) (433) (161) (45)
Age-adjusted rates per 1,000 326 22.6 - 20.04 19.7
Females

35-44 9.5 (21) 5.2 (154) 7.8  (64) 6.7 (30)
45-54 6.3 (32) 6.0 (149) 10.4 (67 0.0 (11)
55-64 27.0 (37) 86 (152) 225 (40) 0.0 (5)
=65 38.3 (47) 39.1 (144) 333 (27) 50.0 (4)
Total no. at risk ' . (137) (599) (198} (50)
Age-adjusted rates per 1,000 19.7 14.53 17.99 _ 13.9

* Numbers in parentheses represent numbers of subjects.

TABLE 5

Estimated relative risk and 95% confidence intervals for association between area residence and all-cause
mortality, Oakland, CA, 1965-1974 '

. 95%
. . Approximate
Adjustment variable relative risk™ cgnﬁdence
. - interval

None 1.28 1.00-1.63
Age. sex 1.45 1.10-1.92
Demographic and health factors

Age, sex, race 171 1.20-2.44

Age, sex. race, baseliné health 1.55 1.07-2.23
Socioeconomic factors

‘Income 1.50 1.03-2.1¢

Access to medical care 1.49 1.03-2.16

Employvment status ‘ e : : 1.46 1.01-2.12

Education COLs3 T T o 1.06-2.21
Health practices

Smoking 1.54 1.07-2.23

Alcohol consumption 1.52 1.05-2.20

Physical activity 1.47 1.01-2.12

Sleep patterns 1.53 1.06-2.22

Body mass index 1.60 1.11-2.32

All health practices 1.49 1.02-2.18
Social networks

Marital status 1.52 1.05-2.20

Close friends 1.51 1.05-2.20

Relatives 1.49 1.03-2.15

See close friends and relatives once per month 1.51 1.04-2.18

Group membership 1.47 1.02-2.13

Church group membership 1.57 1.09-2.27

All social networks items 1.47 1.01-2.16
Psychologic factors

Personal uncertainty 1.50 1.03-2.16

Depression 1.52 1.05-2.20

* Multiple logistic regression model with adjustment for age, sex. race, baseline presence/absence of high blood pressure,
heart trouble, trouble breathing, and diabetes.



POVERTY AND HEALTH

tion between poverty area residence and
all-cause mortality and this association ad-
justed for age and sex. Also shown are
adjustments for individual covariates or
sets of covariates as indicated, added to the
basic model which includes age, sex, race,
" and four baseline health conditions.

Baseline health, age, race

Table 5 shows the association between
poverty area residence and all-cause mor-
tality, with adjustment for age, sex, and
race, and with added adjustment for the
presence of baseline heart trouble, high
blood pressure, trouble breathing, and dia-
betes. All subsequent models are adjusted
for these seven risk factors. There is a
significant association between poverty
area residence and all-cause mortality when
there is adjustment for age, sex, and race.
The strength of this association is not
markedly reduced when there is simulta-
neous adjustment for four measures of
baseline health status.

Sociceconomic variables

Table 5 also shows the association be-
tween mortality and residence in the pov-
erty area when adjustments are made sep-

" arately for income, access to medical care,
employment status, and education. When
income is entered into the model, there is
essentially no change in the increased risk
of mortality associated with residence in
the poverty area. Similarly, simultaneous
adjustment for the two medical care access
variables, measured by having a regular
physician and health insurance coverage,
does not have any influence on this rela-
tion.

Adjustment for employment status of the
respondents results in a very slight change
in the relative risk. Finally, adjustment for
education has virtually no effect on the
strength or significance of the association.

Health practices

The influence of adjustment for each in-
dividual health practice measure on the
association between mortality and poverty
area residence is depicted in table 5. These
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results suggest that the increased risk as-
sociated with residence in the poverty area
persists when there are separate adjust-
ments for smoking, alcohol consumption,
physical activity, body mass index, and
sleep patterns. Each of the relative risks
remains relatively constant, with less than
a 6 per cent change with adjustment for
these health practices variables compared
with the model with adjustments for age,
sex, race, and baseline health. The results
of simultaneous adjustment for all five
health practices at once is also shown.
There is very little change in the poverty
coefficient or the significance level.

‘Social networks

When adjustment is made for each indi-
vidual measure of social connections, there
is virtually no change in the mortality rel-
ative risk associated with residence in the
poverty area (table 5). Simultaneous ad-
justment for all measures of social connec-
tions reduces the mortality relative risk
associated with area residence by less than
6 per cent and has little effect on the pre-
cision of the estimate compared with the
model with adjustments for age, sex, race,
and baseline health.

Depression and personal uncertainty

Two models relating to psychologic fac-
tors are shown in table 5: one that includes
adjustment for personal uncertainty and
one that includes adjustment for psycho-
logic depression. Adjustment for these risk
factors has no influence on the relative risk
associated with area residence.

DISCUSSION

The initial hypothesis that residence in
the poverty area is associated with in-
creased risk of death has been supported
by these analyses. The increased risk of
mortality associated with residence in a
poverty area was not affected by adjust-
ment for age, sex, race, baseline physical
health status, low income, lack of medical
care, unemployment, education, health
practices, social isolation, or psychologic
uncertainty or depression.
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It should be noted that many of these
adjustment variables are associated with
all-cause mortality and with lower socio-
economic status. As such, these covariates
may be potential confounders of the asso-
ciation between poverty area residence and
all-cause mortality. That adjustment for
these risk factors does not substantially
affect the association between poverty area
residence and all-cause mortality suggests
that this association may be due to other
socioenvironmental factors present in the
poverty area.

Collinearity between race and poverty
area residence could be considered a prob-
lem in these analyses. Race was signifi-
cantly associated with mortality in a logis-
tic model which included age, sex, and base-
line health. When poverty area residence
was added to the model, the association
between race and mortality was reduced by
26 per cent (relative risk for race = 0.98, p
= 0.103). A similar reduction was not ob-
served in the mortality relative risk for area
residence, suggesting that poverty area res-
idence could account for the association
between race and mortality.

Inaccurate measurement may result in
misclassification of covariates which may,
in turn, result in incomplete adjustment for
confounding (43). Of the health practices
measures, heavy alcohol consumption,
smoking, extreme over- and underweight,
and physical activity were significantly as-
sociated with mortality. Of the social net-

- ~'works measures, lack of friends, lack of

relatives, church group membership, and
widowed status were significantly associ-
ated with mortality. Other Human Popu-
lation Laboratory analyses (31-38) have
reported similar associations for these risk
factors. The findings in this study are also
consistent with research reports from other
data bases. That the covariates used for
adjustment were associated with mortality
in this and other research suggests that
misclassification due to poor measurement
is unlikely to explain these findings.

Since this study focuses upon the asso-
ciation between poverty area residence and
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mortality, it is important to examine
whether differences in residential mobility
might account for the observed association.
In the present analysis, it is not possible to
ascertain the length of residence of re-
spondents in either area. Inspection of 1970
census data for Oakland, however, shows
that approximately the same proportion of
residents of the poverty area as of the non-
poverty area reported living at the same
address five years previously. This suggests
that residential mobility is similar in the
two areas. Even if residential mobility out
of the poverty area was higher than mobil-
ity into the poverty area, the effect of such
misclassification would result in an under-
estimate of the association because exposed
persons would in fact not be exposed, pre-
sumably leading to lower mortality in this
group and a lower relative risk.

Differential mobility related to health
status could also occur such that sicker
persons (presumably with less income)
might mave into the poverty area in greater
proportions. If downward mobility related
to differential health status were the reason
for these findings, adjustment for baseline -
health status would have substantially re-
duced the association between poverty area
residence and all-cause mortality. Adjust-
ment for presence of heart trouble, high
blood pressure, trouble breathing, and dia-
betes at baseline reduces the relative risk
by only 10 per cent (table 5).

These results suggest that poverty area
residence is associated with all-cause mor-
tality and that this association is not con-
founded by behavioral or sociceconomic
factors commonly thought to account for
the link between socioeconomic position
and disease.

Unlike other studies that have examined
the association between area characteris-
tics of low socioeconomic position neigh-
borhoods and disease, in the present study,
it has been possible to adjust for many
important risk factors measured on the in-
dividual level such as smoking, income,
medical care access, and baseline physical
health status. The present findings are con-
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sistent with these other studies and suggest
a role for sociophysical environmental
characteristics in explaining the associa-
tion between socioeconomic position and
disease. Furthermore, this role appears to
be independent of individual-level risk fac-
tors.

Overall, these research results, supported
by similar findings elsewhere (17-19, 23-
29), suggest that the search for new evi-
dence to account for the persistent and
pervasive link between socioeconomic po-
sition and disease should include assess-
ment of the social and physical environ-
mental demands to which persons of lower
socioeconomic position are exposed. Resi-
dents of poverty areas may be exposed to
higher crime rates, poorer housing, lack of
transportation, and higher levels of envi-
ronmental contaminants. These factors
may be responsible for the gradients of
health associated with socioeconomic posi-
tion. Current research in the Alameda
County Study is examining these environ-
mental risk factors in further detail.
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