
March 2003, Vol 93, No. 3 | American Journal of Public Health Ettner and Grzywacz | Peer Reviewed | Research and Practice | 441

 RESEARCH AND PRACTICE 

We cannot make a causal connection be-
tween the food messages to which African
Americans are exposed and obesity. Many
other factors could contribute to weight gain in
this group.11 However, television watching has
been linked specifically to obesity.4–6,12 Televi-
sion’s content, as well as the sedentary nature
of viewing itself, may promote energy imbal-
ance. Viewers mimic behaviors seen on-screen,
including the purchasing and consumption of
foods.4,13–15 A recent study showed that expo-
sure to food commercials created preferences
for the advertised products among preschool-
ers.16 Therefore, food messages could lead to
the increased consumption of food in general
or, specifically, low-nutrient foods such as
candy and soda among African Americans.

Finding more overweight characters on
Black prime time shows may be an accurate
reflection of weight status among African
Americans. Positive portrayals of overweight
characters may endorse the acceptance of
obesity and protect African Americans from
the psychological stigma of being overweight
but also could diminish the recognition of ad-
verse health consequences related to obesity.

The greater number of adolescents and
young adults on the African American pro-
grams suggests that the viewing audience is
younger, perhaps explaining the greater num-
ber of food advertisements found on Black
prime time. However, younger viewers are
also likely to be especially susceptible to ad-
vertising influences.

If these differences between African Amer-
ican and general television programs are
found to persist in future studies, when com-
bined with more television watching,1 African
American audiences may be receiving nearly
3 times as many advertisements for low-nutri-
ent foods such as candy and soda and more
portrayals of overweight characters, signifying
that television viewing for African Americans
may promote obesity.
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Socioeconomic Status
and Health Among
Californians: An
Examination of Multiple
Pathways
| Susan L. Ettner, PhD, and Joseph G.

Grzywacz, PhD

Health inequalities manifest as a gradient,
rather than as a distinction between “haves”
and “have nots.” Therefore, eliminating health
inequalities will require targeting interventions
at segments of the entire population, not just
particular subgroups at the disadvantaged end
of the social hierarchy. Developing such inter-
ventions, however, has been stymied by an un-
clear understanding of how socioeconomic sta-
tus (SES) influences health. The literature offers
5 fundamental explanations, including 1) selec-
tion effects, 2) differences in lifestyle patterns,
3) differential exposure to life stresses, 4) differ-
ences in psychosocial resources, and 5) differ-
ential access to, and poorer quality health care
resources.1–9 A major limitation of this litera-
ture is that these explanations are frequently
viewed as competing hypotheses, rather than
complementary explanations representing the
broad context of social experiences conditioned
by location in the social structure.1,10–13 Evi-
dence indicates that no single explanation has
accounted for as much variance as all of the ex-
planations combined,12,14,15 and different causal
mechanisms for the SES–health relationship
may be operative at different socioeconomic
levels.

In this study, we examine the ability of dif-
ferent mediators to account for socioeco-
nomic differences in health status at different
points in the social hierarchy.

METHODS

Data and Study Cohort
Our data came from the 1998–2000 Cali-

fornia Work and Health Survey (CWHS).13

Survey instruments and methodology can be
found at the Web site of the Institute for
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TABLE 1—Weighted Descriptive Statistics for Pooled Data: 1998–2000 California Work 
and Health Survey (n=3464)13

Class of Variable Variable Percentage or Mean

Outcomes Obesitya 35

Fair or poor health 12

Depressionb 6

Basic model Educational attainment

Less than high school education 5

High school education or some college 56

Bachelor’s degree 25

Graduate degree 14

Female 50

Race

White 75

Black 8

Asian 5

Other 9

Missing 3

Latino ethnicity 14

Age group

25–39 40

40–54 39

55–69 21

Lives in a rural area 10

County unemployment rate, mean 5.40 (SD = 3.06)

Social relationships Marital status

Married or cohabiting 52

Divorced, separated, or widowed 24

Never married 24

Has children under age 5 13

Has children aged 5 to 17 28

Has at least 1 close friend 94

Has at least 1 close family member 91

Health behaviors Current smoker 21

Former smoker 27

Engaged in physical activity at least once during the past month 83

Quality of sleep (4 = best, 0 = worst), mean 2.19 (SD = 1.23)

Financial strain Ability to live on household income (4 = most difficult, 0.77 (SD = 1.04)

0 = least difficult),c mean

Likelihood of hardships or reductions in standard of living 0.45 (SD = 0.72)

(3 = most likely, 0 = least likely),d mean

Health care access Has any health insurance 85

Has a usual source of medical care 84

Note. SD = standard deviation. Education, race, age group, and marital status are entered into the regression models as a
series of dichotomous indicators for each category, with 1 category omitted.
aBody mass index is greater than 27.3 for women and greater than 27.8 for men.
bReported at least 7 of 15 depressive symptoms from the Short Geriatric Depression Scale during the past week.
cResponse to question: “How difficult is it for you to live on your total household income right now: not at all difficult,
somewhat difficult, difficult, very difficult, or extremely difficult?”
dAverage of reverse-coded responses to the following 2 questions: (1) “In the next 2 months, how likely is it that you and your
family will experience actual hardships, such as inadequate housing, food, or medical attention: very likely, somewhat likely,
not too likely, or not at all likely?” and (2) “In the next 2 months, how likely is it that you and your family will have to reduce
your standard of living to the bare necessities in life: very likely, somewhat likely, not too likely, or not at all likely?”

Health Policy Studies at the University of Cali-
fornia, San Francisco (http://medicine.ucsf.
edu/programs/cwhs). Although the CWHS
was designed to be longitudinal, attrition rates
were high, so longitudinal sample sizes were
inadequate. Thus, our analyses were based on
pooled cross-sectional data from 1998 to 2000
for approximately 3000 US-born respondents
between the ages of 25 and 69. Missing data
for covariates other than education were im-
puted by using propensity scores to match re-
spondents,16 and then using the data from a
randomly selected matched data “donor” to
impute the value of the missing variable.

Variables
Outcomes were whether the respondent

(1) was obese, based on body mass index,17

(2) reported being in fair or poor health, and
(3) reported experiencing at least 7 of 15 de-
pressive symptoms from the Short Geriatric
Depression Scale18–20 during the past week.
We chose respondent’s education as the SES
measure, to attenuate problems of reverse
causality and to allow greater comparability
with earlier studies. Table 1 summarizes all
of the other covariates.

Statistical Analyses
We calculated weighted descriptive statis-

tics for all variables used in the analysis
(Table 1). We estimated multiple logistic re-
gression models of the impact of education on
the health outcomes using Huber–White ro-
bust standard errors, survey weights, and gen-
eralized estimating equations21 to adjust stan-
dard errors for within-person correlation. The
tables report relative risks22 and 95% empiri-
cal confidence intervals, derived by bootstrap-
ping with replacement (1000 repetitions).23

RESULTS

Relative to having less than a high school
education, having a bachelor’s or graduate
degree was associated with about a one-
quarter and a one-third reduction in the prob-
ability of obesity, respectively, whereas hav-
ing a high school degree was not significantly
associated with obesity risk (Table 2). A com-
parison of the basic model with the mediated
models suggested that the educational gradi-
ent in obesity could not be explained by any
of the factors examined in this study.
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TABLE 2—Relative Risks of Poor Health Outcomes by Educational Attainment13 and Analytic
Model

High School or Some Bachelor’s Degree Graduate Degree
College (95% CI) (95% CI) (95% CI)

Obesity (n = 3338)

Basic model 0.94 (0.75, 1.19) 0.72 (0.55, 0.96)* 0.62 (0.47, 0.86)*

Basic + social relationships 0.94 (0.75, 1.20) 0.74 (0.56, 0.98)* 0.63 (0.47, 0.88)*

Basic + health behaviors 0.93 (0.74, 1.20) 0.74 (0.56, 1.00)* 0.63 (0.46, 0.88)*

Basic + financial strain 0.95 (0.76, 1.21) 0.75 (0.57, 0.99)* 0.65 (0.49, 0.91)*

Basic + health care access 0.92 (0.73, 1.18) 0.71 (0.54, 0.94)* 0.60 (0.45, 0.84)*

Full model 0.93 (0.75, 1.19) 0.75 (0.57, 0.99)* 0.63 (0.47, 0.91)*

Fair or poor health (n = 3454)

Basic model 0.39 (0.29, 0.53)* 0.17 (0.12, 0.27)* 0.27 (0.17, 0.42)*

Basic + social relationships 0.40 (0.29, 0.56)* 0.18 (0.12, 0.29)* 0.29 (0.19, 0.47)*

Basic + health behaviors 0.41 (0.29, 0.59)* 0.27 (0.17, 0.45)* 0.41 (0.25, 0.67)*

Basic + financial strain 0.43 (0.31, 0.63)* 0.25 (0.16, 0.40)* 0.40 (0.25, 0.64)*

Basic + health care access 0.39 (0.29, 0.53)* 0.17 (0.12, 0.27)* 0.27 (0.17, 0.42)*

Full model 0.43 (0.31, 0.65)* 0.34 (0.22, 0.56)* 0.54 (0.32, 0.87)*

Depression (n = 3044)

Basic model 0.65 (0.39, 1.20) 0.31 (0.15, 0.68)* 0.16 (0.06, 0.43)*

Basic + social relationships 0.70 (0.40, 1.44) 0.36 (0.17, 0.84)* 0.19 (0.07, 0.55)*

Basic + health behaviors 0.89 (0.52, 1.69) 0.63 (0.28, 1.34) 0.32 (0.12, 0.88)*

Basic + financial strain 1.01 (0.56, 1.87) 0.78 (0.36, 1.76) 0.41 (0.14, 1.15)

Basic + health care access 0.69 (0.41, 1.33) 0.34 (0.16, 0.79)* 0.18 (0.07, 0.52)*

Full model 1.12 (0.60, 2.24) 1.20 (0.51, 2.74) 0.55 (0.16, 1.61)

Note. CI = confidence intervals. The relative risk equals the probability of the outcome if the sample had the given educational
attainment, divided by the probability of the outcome if the sample had less than a high school education. Because the
reference category is less than high school education, all relative risks for less than high school education equal 1.0. “Full
model” controls for all variables in the basic model, plus marital status, having any close friends, current smoking, sleep
quality, exercise, and the 2 financial strain variables.
*P ≤ .05.

Although all 3 higher education categories
were significantly associated with large reduc-
tions in the probability of poor or fair self-
assessed health when compared with less
than high school education, the effects looked
more U-shaped. The basic model suggested
that respondents with a bachelor’s degree
were only 0.17 times as likely to report poor
or fair health as those with less than a high
school education, whereas those with a gradu-
ate degree were 0.27 times as likely to report
being in poor or fair health.

In contrast to obesity, part of the educa-
tional gradient for self-assessed health did ap-
pear to be mediated by the study variables.
Moreover, the proportion of the effect ex-
plained by the mediators increased for higher
levels of educational attainment. For example,
the difference in risk associated with high

school education was reduced by 7% in the
full model. The corresponding figures for
bachelor’s and graduate degrees were 20%
and 37%, respectively. Finally, financial strain
and lifestyle behaviors seemed to have an ad-
ditive effect in explaining the educational gra-
dient for persons with college degrees and
higher, but not for those with high school
only, suggesting that these mediators may be
more closely related among the latter group.

Although we detected a linear educational
gradient in depression, none of the associations
of high school education with depression
achieved statistical significance. After control-
ling for potential mediating factors, especially
health behaviors and financial strain, the strong
association of bachelor’s degree with a reduced
risk of depression became insignificant. Simi-
larly, the relative risk of depression associated

with having a graduate degree lost significance
after controlling for potential mediators.

DISCUSSION

Our analyses showed a strong association
of education with physical and mental health.
More important, virtually none of the educa-
tional gradient for obesity and very little of
the educational gradient for fair or poor
health could be explained by a variety of me-
diating factors representing the domains of
social relationships, health behaviors, financial
strain, and health care access. In contrast, the
strong educational gradient in depression was
substantially reduced and lost statistical signif-
icance after controlling for differences in
health behaviors and financial strain.

Our analyses were subject to certain limita-
tions. The analyses were based on California
residents, so the findings may not generalize.
Statistical power may be low, and multiple
comparisons were made, suggesting that in-
terpretation should focus on broad patterns of
findings rather than individually significant ef-
fects. The potential for reverse causality exists
in many of these relationships. If physical ac-
tivity, sleep impairment, or financial problems
are endogenous to depression, then the edu-
cation gradient is likely to be underestimated,
and education itself may be endogenous to
health. Finally, incomplete assessment of the
mediating variables and measurement error
may have resulted in an underestimate of the
extent to which mediating factors may ex-
plain the association between educational at-
tainment and health.

Earlier studies have also encountered this
last limitation, suggesting the need for pro-
spective studies with adequate measurement
of a comprehensive array of mediators. For
example, measures of diet and better mea-
sures of exercise might have attenuated the
correlation between education and obesity,
the only outcome for which the mediators did
not seem to be important.

Population health inequalities are a persis-
tent challenge for public health professionals.
Clearly it is important to eliminate the dispro-
portionate burden of poor health among the
most disadvantaged Americans; however, our
study suggests that important gains to popula-
tion health can also be achieved by reducing
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the more modest health inequalities among
the majority of Americans, who have not ac-
quired the personal and social resources asso-
ciated with high status, yet are not deprived.
Our pattern of results suggests that financial
strain and lifestyle behaviors may be more
closely related among those with a lower level
of educational attainment than among those
with a college degree or more. Thus, practi-
tioners need to recognize and address the fi-
nancial obstacles associated with adopting and
maintaining certain positive lifestyle behaviors
among individuals with less education.23 Fi-
nally, eliminating health inequalities in the
population may require a coordinated effort
targeting multiple individual and contextual
factors, such as health behaviors and financial
strain, that contribute to poor health.

About the Authors
Susan L. Ettner is with the University of California at Los
Angeles. Joseph G. Grzywacz is with the University of
Northern Iowa, Cedar Falls.

All requests for reprints should be sent to Susan L. Et-
tner, UCLA School of Medicine, Division of General In-
ternal Medicine and Health Services Research, 911 Brox-
ton Plaza, Box 103, Los Angeles, CA 90095 (e-mail:
settner@mednet.ucla.edu).

This brief was accepted April 23, 2002.

Contributors
Both authors designed the study, interpreted the results,
and contributed to writing the conclusions section. In
addition, S.L. Ettner analyzed the data and wrote the
methods and results sections, and J.G. Grzywacz formu-
lated the conceptual model and wrote the introduction.

Acknowledgments
The authors gratefully acknowledge financial support
from the California Wellness Foundation/University of
California at San Francisco Institute for Health Policy
Studies.

Human Participant Protection
No protocal approval was needed for this study.

References
1. Adler N, Ostrove J. Socioeconomic status and
health: what we know and what we don’t. In: Adler
NE, Marmot MG, McEwen BS, Stewart J, eds. Socioeco-
nomic Status and Health in Industrial Nations: Social,
Psychological, and Biological Pathways. New York, NY:
New York Academy of Sciences; 1999:3–15.

2. Adler N, Matthews K. Health and psychology:
why do some people get sick and some stay well?
Annu Rev Psychol. 1994;45:229–259.

3. Anderson NB, Armstead CA. Toward understand-
ing the association of socioeconomic status and health:
a new challenge for the biopsychosocial approach. Psy-
chosom Med. 1995;57:213–225.

4. Evans RG, Barer ML, Marmor TR. Why Are Some
People Healthy and Others Not? The Determinants of
Health of Populations. New York, NY: Aldine de
Gruyter; 1994.

5. Feinstein J. The relationship between socioeco-
nomic status and health: a review of the literature. Mil-
bank Q. 1993;71:279–322.

6. Mechanic D. Socioeconomic status and health: an
examination of underlying processes. In: Bunker JP,
Gomby DS, Kehrer BH, eds. Pathways to Health: The
Role of Social Factors. Menlo Park, Calif: Henry J. Kaiser
Family Foundation; 1989:9–26.

7. Syme S, Berkman L. Social class, susceptibility
and sickness. Am J Epidemiol. 1976;104:1–8.

8. Wilkinson RG. Unhealthy Societies: The Afflictions
of Inequality. New York, NY: Routledge; 1996.

9. Williams D. Socioeconomic differentials in health:
a review and redirection. Soc Psychol Q. 1990;53:
81–99.

10. House JS, Williams DR. Understanding and reduc-
ing socioeconomic and racial/ethnic disparities in
health. In: Smedley BD, Syme SL, eds. Promoting
Health: Intervention Strategies from Social and Behavioral
Research. Washington, DC: National Academy Press;
2000:81–124.

11. Krieger N, Williams DR, Moss NE. Measuring so-
cial class in U.S. public health research: concepts, meth-
odologies, and guidelines. Annu Rev Public Health.
1997;18:341–378.

12. Marmot MG, Fuhrer R, Ettner SL, Marks NF,
Bumpass LL, Ryff CD. Contribution of psychosocial fac-
tors to socioeconomic differences in health. Milbank Q.
1998;76:403–448.

13. Ross C, Wu C. Education, age, and cumulative ad-
vantages in health. J Health Soc Behav. 1996;37:
104–120.

14. Cairney J, Arnold R. Social class, health and
aging: socioeconomic determinants of self reported
morbidity among the noninstitutionalized elderly in
Canada. Can J Public Health. 1996;87:199–203.

15. Lantz PM, House JS, Lepkowski JM, Williams DR,
Mero RP, Chen J. Socioeconomic factors, health behav-
iors, and mortality: results from a nationally representa-
tive prospective study of US adults [see comments].
JAMA. 1998;279:1703–1708.

16. Rosenbaum PR, Rubin DB. The central role of the
propensity score in observational studies for causal ef-
fects. Biometrika. 1983;70(1):41–55.

17. Healthy People 2000: National Health Promotion
and Disease Prevention Objectives. Washington, DC: US
Department of Health and Human Services; 1991.
DHHS Publication PHS 91-50212.

18. Sheikh JI, Yesavage JA. Geriatric Depression Scale
(GDS): recent evidence and development of a shorter
version. In: Brink T, ed. Clinical Gerontology: A Guide
to Assessment and Intervention. New York, NY: The Ha-
worth Press; 1986:165–173.

19. Rule B, Harvey H, Dobbs A. Reliability of the
Geriatric Depression Scale for younger adults. Clin
Gerontol. 1989;9:37–43.

20. Cwikel J, Ritchie K. Screening for depression
among the elderly in Israel: an assessment of the Short
Geriatric Depression Scale (S-GDS). Isr J Med Sci.
1989;25(3):131–137.

21. Zeger SL, Liang KY. Longitudinal data analysis for

discrete and continuous outcomes. Biometrics. 1986;
42:121–130.

22. Hosmer DW Jr, Lemeshow S. Applied Logistic Re-
gression. New York, NY: John Wiley & Sons; 1989.

23. Mooney CZ, Duval RD. Bootstrapping: A Nonpara-
metric Approach to Statistical Inference. Thousand Oaks,
Calif: Sage Publications; 1993.

Decreased Congenital
Syphilis Incidence in
Haiti’s Rural Artibonite
Region Following
Decentralized Prenatal
Screening
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Congenital syphilis can be prevented by test-
ing pregnant women with a serological test
developed by Wassermann in 1906 and by
treating seropositive women with penicillin,
discovered by Fleming in 1928.1,2 Unfortu-
nately, more than 70 years later, congenital
syphilis is still a leading cause of perinatal
death in many developing countries.3–11

Before 1996, syphilis screening for preg-
nant women in Haiti’s Artibonite region was
done by drawing blood at community dispen-
saries, transporting the blood to a central lab-
oratory, returning test results to the dispen-
sary, and then treating seropositive women at
a follow-up visit. Unfortunately, this central-
ized prenatal screening strategy failed, and
rates of congenital syphilis in the Artibonite
region in 1995 were 550 cases per 100000
live births.9 A decentralized prenatal screen-
ing strategy was implemented in 1996.

METHODS

Hospital Albert Schweitzer (HAS) is a non-
governmental organization that serves
250000 people in Haiti’s rural Artibonite re-
gion with community health workers, dispen-
saries, and a central hospital.12,13 The hospital


