
Education and Health 

1. Introduction 

Everyone knows that without a good education, prospects for a good job with good 
earnings are slim. Few people think of education as a crucial path to health, however. 
Yet a large body of evidence strongly-and, with very rare exceptions, consistently­
links education with health, even when other factors like income are taken into 
account. 1-

6 By "education" we mean educational attainment, or the years or level of 
overall schooling a person has, rather than instruction on specific health topics like 
hygiene, diet or exercise; while the quality of education also is important for health 
outcomes, this information is more difficult to measure and thus typically unavailable. 
People with more education are likely to live longer, to experience better health 
outcomes (Figures 1 & 2), and to practice health-promoting behaviors such as 
exercising regularly, refraining from smoking, and obtaining timely health care check­
ups and screenings.4

• 
7

-
9 Educational attainment among adults is linked with children's 

health as well, beginning early in life: babies of more-educated mothers are less likely 
to die before their first birthdays, and children of more-educated parents experience 
better health (Figures 3 & 4). 

Education can influence health in many ways. This issue brief examines three major 
interrelated pathways through which educational attainment is linked with health: 
health knowledge and behaviors; employment and income; and social and 
psychological factors, including sense of control, social standing and social networks. 
In addition, this brief explores how educational attainment affects health across 
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To find out more on the integra l relationship between our health and how we 
live, learn, work and play , visit www.rwjf.org. 
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A large body of 
evidence links 
education with health, 
even when other factors 
like income are taken 
into account. 



generations, examining the links between parents' education-and the social and 
economic advantages it represents-and their children's health and social advantages, 
including opportunities for educational attainment. 
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t This chart describes the number of years that adults in different education groups can expect to live 
beyond age 25. For example, a 25-year-old man with only a high-school diploma can expect to live 50.6 
more years and reach an age of 75.6 years. 
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Source: Behavioral Risk Factor Surveillance System Survey Data, 2005-2007. 
t Based on self-report and measured as poor, fair, good, very good or excellent. 
* Age-adjusted. 
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Figure I. For both men and 
women, more education 
typically means longer life. + 

College graduates can expect 
to live at least 5 years longer 
than individuals who have not 
finished high school. 

People with more 
education are likely 
to live longer and 
experience better 
health outcomes. 

Figure 2. Less education is 
linked with worse health. + 

Across racial or ethnic 
groups, adults with greater 
educational attainment are 
less likely to rate their health 
as less than very good 



Yi 
I 

~ 
ffi 
w 
> 
:::J 
0 
0 
0 
ci 
0 

0::: 
w 
e:, 
C/l 
w 

~ 
~ 
:::J 

~ 
0::: 
0 
2 
1-z 
tE z 

10 -

8 

6 

4 

2 

0 

Mother's Educational Attainment 

• 0-11 years 

• 12 years 

8.1 
• 13-15 years 

• 16 or more years 

4 .2 

Source: Matthews T J, MacDorman MF. Infant Mortality Statistics from the 2004 Period Linked Birth/Infant Death 
Dataset. National Vital Statistics Reports, vol 55 no 15. Hyattsville, MD: National Center for Health Statistics, 2007. 
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Figure 3_ Infant mortality 
rates vary by mother's 
education. Babies born to 
mothers who have not 
finished high school are 
nearly twice as likely to die 
before their first birthdays as 
babies born to college 
graduates. 

Adults ' educational 
attainment is linked 
with their children's 
health, beginning early 
in life. 
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Figure 4. Pare11ts' educatio11 
is li11ked with cllildre11 's 
lzealtll. + Children whose 
parents have not finished high 
school are more than six 
times as likely to be in p oor 
or f air health as children of 
college gradutes. 
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LOW EDUCATIONAL ATTAINMENT IS A MAJOR PROBLEM IN THIS COUNTRY 

In the United States overall, nearly 16 percent of adults ages 25 years and older have not completed high school, 30 percent have no 
schooling beyond high school, 27 percent have attended but not completed college, and 28 percent are college graduates (Figure 5). 
These overall percentages mask dramatic differences across racial or ethnic groups, however: for example, 50 percent of Asian and 31 
percent of non-Hispanic white adults are college graduates, compared with 17 percent of non-Hispanic black and 13 percent of Hispanic 
and American Indian or Alaska Native adults. 

Figure 5. Educational attainment among adults varies by racial or ethnic group. 
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The United States is the 
only industrialized 
nation where young 
people currently are 
less likely than 
members of their 
parents ' generation to 
be high-school 
graduates. 

Approximately 30 percent of high-school freshmen in this country-and nearly half of all freshmen in school systems in the 50 largest 
U.S. cities-fail to graduate within four years.10 The likelihood of dropping out increases with decreasing income. In 2007, for example, 
17 percent of 16- to 24-year-olds from families in the lowest income quartile were not enrolled in high school and had not received a 
high-school credential, compared with 3 percent of those from families in the highest income quartile. 11 At the same time, college has 
become increasingly unaffordable for low- and middle-income families . For the 2007-2008 school year, net college costs for a family in 
the lowest income quintile represented 55 percent of median family income, compared with 33 percent, 25 percent, 16 percent and 9 
percent, respectively, for families in successively higher income quintiles.12 In response to budget constraints, at least 28 states cut 
funding for public colleges and universities and/or substantially increased college tuitions in their 2009 fiscal year budgets. 13 

The United States is the only industrialized nation where young people currently are less likely than members of their parents' generation 
to be high-school graduates.14 Given the changing demography of the country and the escalating costs of college, bold action will be 
needed to meet President Obama's goal of having the highest proportion of college graduates in the world by 2020. 
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2. How does education influence health? 

Educational 
attainment 

Educational 
attainment 

Educational 
attainment 

•Health knowledge 
•Literacy 
•Coping & problem-solving 

Working 
conditions 

•Diet 
•Exercise 
•Smoking 
• Health & disease management 

• Exposure to hazards 
•Control /demand imbalance 
•Sb"ess 

• l-lealth insurance 
• Sickleai.e 

Work-related • Retirement benefits 
resources • Wellness programs 

Income 

Control beliefs 
(sense/ locus of control, 
po'M!rlessness, fatalism, 
mastery, se~-efficacy) 

Social standing 

Social networks 

•Stress 

•Housing 
•Neighborhood environment 
• Diet & exercise options 
•Stress 

•Work-related factors 
• Health-related beha'1ors 
• Coping & problem-sol'1ng 
• Response to stressors 

• Social & economic resources 
• Perceived status 
•Stress 

•Social & economic resources 
•Social support 
• Norms for health-related beha'1ors 
•Stress 

HEALTH 

HEALTH 

HEALTH 

Researchers have found supporting evidence for each of the following interrelated 
pathways (Figure 6): 

A. EDUCATION CAN LEAD TO IMPROVED HEALTH BY INCREASING HEALTH 
KNOWLEDGE AND HEAL THY BEHAVIORS 

This is the pathway that many people think of first to explain the strong links between 
education and health. Education can increase people's knowledge, problem-solving, 
and coping skills, enabling them to make better-informed choices among the health­
related options available for themselves and their families, including those related to 
obtaining and managing medical care.4

' 
15

-
20 Greater educational attainment has been 

associated with health-promoting behaviors including increasing consumption of fruits 
and vegetables and other aspects of healthy eating, engaging in regular physical activity 
and refraining from smoking (Figure 7).21

-
25 In addition, changes in health-related 

behaviors in response to new evidence, health advice and public health campaigns 
(about the risks of smoking, for example) tend to occur earlier among more-educated 
people.4

•
26 

As discussed in the section below on employment, more education is typically linked 
with higher-paying jobs providing the necessary income to live in neighborhoods that 
are less stressful, have stores with affordable healthy foods, and provide access to 
recreational facilities. In other words, people with more education are more likely to 
live in health-promoting environments that encourage and enable them to adopt and 
maintain healthy behaviors. 

@ @) ® @ 
page 6 

Robert Wood Johnson Foundation 

Figure 6. Education could 
affect health through many 
dijfere11t pathways. 

Education is linked 
with health through 
three major 
interrelated pathways: 
health knowledge and 
behaviors, employment 
and income, and social 
and psychological 
factors. 
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Source: National Center on Health Statistics. Health, United States, 2006 with Chartbook on Trends in the 
Health of Americans. Hyattsville, MD. 
*Age-adjusted. 

The links between education and health through health knowledge and behaviors are 
likely to be explained at least in part by literacy. 27

• 
28 Low literacy is common in the 

United States (a 2003 survey found that 30 million or 14 percent of U.S. adults had 
literacy levels below the level needed to perform "simple and everyday" literacy 
activities), with higher prevalence among people with fewer years of education.29 More 
specifically, average health literacy (i.e., the degree to which individuals have th~ 
capacity to obtain, process and understand basic health information and services needed 
to make appropriate health decisions and adhere to sometimes complex disease 
management protocols) increases with educational attainment. The proportion of 
American adults with "below basic" health literacy, for example, ranges from 3 percent 
of college graduates to 15 percent of high-school graduates and 49 percent of adults 
who have not completed high school.29 Levels of health literacy in turn have been 
associated with self-reported overall health, which correlates strongly with objective 
clinical assessments:30

• 
31 compared with adults who have adequate functional health 

literacy, adults with inadequate functional health literacy are more likely to rate their 
health as poor. 32 

B. GREATER EDUCATIONAL ATTAINMENT LEADS TO BETTER EMPLOYMENT 
OPPORTUNITIES AND HIGHER INCOME, WHICH ARE LINKED WITH BETTER HEAL TH. 

Education provides the knowledge and skills necessary for employment, which can 
shape health in many ways. More education generally means a greater likelihood of 
being employed at all, and of having a job with healthier working conditions, better 
employment-based benefits and higher wages (see the "Work and Health" issue briefin 
this series). 

Education, unemployment, financial instability and health. Americans with lower 
educational attainment are more likely to be affected by fluctuations in the 
economy. While current unemployment rates are higher now than in more than a 
quarter-century, increases in unemployment rates over the past year have been 
greatest for adults who have not completed high school--6.9 percentage points, 
compared with 2.2 percentage points for college graduates. 33 In June 2009, 
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Figure 7. Persistent 
education gaps in smoking. 
Education disparities in 
cigarette smoking have 
persisted over decades. 
While rates of smoking have 
declined in every education 
group, the gaps between 
college graduates and those 
with less education appear to 
have widened. 

More education 
generally means a 
greater likelihood of 
being employed at all, 
and of having a job 
with healthier working 
conditions, better 
employment-based 
benefits and higher 
wages. 



unemployment rates were 15.5 percent for adults who had not graduated from high 
school, 9.8 percent for high-school graduates, 8.0 percent for those who had 
attended but not completed college, and 4.7 percent for college graduates. 33 These 
differences have major health implications; compared with their employed 
counterparts, people who are unemployed experience poorer health and higher 
mortality rates. 34

-
37 

• Education, working conditions and health. Workers with less formal education and 
training are more likely to hold lower-paying jobs with more occupational hazards, 
including environmental and chemical exposures (e.g., pesticides, asbestos) and 
poor working conditions (e.g., shift work with few breaks, potentially harmful tools) 
that put them at higher risk of injury and fatality.38 Less-educated workers are also 
likely to experience more psychosocial stress at work39

-
41-for example, to have 

jobs that make high demands yet offer few opportunities for control and skill 
utilization. Such psychosocial aspects of work-including perceived balance 
between a worker' s efforts and rewards, perceived justice and discrimination in the 
workplace, and social support among co-workers-have been shown to have both 
short- and longer-term impacts on health, particularly through pathways related to 
stress. 

Education; work-related benefits and health. Less-educated workers in lower-wage 
jobs also are less likely to have health-related benefits including paid sick and 

, personal leave, workplace wellness programs, child and elder care resources, and 
retirement benefits, in addition to employer-sponsored health insurance. Although 
most Americans receive their health insurance through their jobs, not all workers 
have access to this benefit. Employers with lower-wage workers offer health 
insurance less frequently, and, even if employment-sponsored benefits are available, 
low-wage workers may be unable to afford the premiums, copayments or 
deductibles.42

' 
43 

Education, income and health. For the vast majority of Americans, employment is 
the sole or main source of income-a work-related resource that affects health 
through multiple well-documented direct and indirect pathways. 7 With limited 
exceptions, greater educational attainment generally corresponds with higher-paying 
employment. A recent study estimated that on average each additional year of 
schooling represents an 11 percent increase in income;44 median yearly earnings in 
2007 were $32,862 for a full-time year-round worker with only a high-school 
degree, $40,769 for a worker with some college, and $56, 118 for a worker with a 
bachelor' s degree.45 These differences are particularly dramatic when compounded 
over a person's lifetime: lifetime earnings (in 1999 dollars, and based on a 40-year 
full-time work life) for adults who have graduated from high school but not attended 
college have been estimated at $1.2 million, compared with $2.1 million for those 
with bachelor's degrees and $4.4 million for those with post-baccalaureate 
professional degrees.46 

Higher-paying jobs offer greater economic security and increased ability to accumulate 
wealth, enabling individuals to obtain health care when needed, to provide themselves 
and their families with more nutritious foods, and to live in safer and healthier homes 
and neighborhoods with supermarkets, parks and places to exercise47

• 
48-all of which 

can promote good health by making it easier to adopt and maintain healthy behaviors. 
Work-related income may also affect health through pathways involving stress. Lower­
paid workers experience greater stress because they have fewer financial resources to 
cope both with everyday challenges, including child care and other family 
responsibilities, and with unexpected challenges such as illness.7 
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More education can 
lead to higher-paying 
;obs, which enable 
people to obtain health 
care when needed, 
provide themselves and 
their families with more 
nutritious foods, and 
live in safer and 
healthier homes and 
neighborhoods with 
supermarkets, parks 
and places to 
exercise-all of which 
can promote good 
health by making it 
easier to adopt and 
maintain healthy 
behaviors. 
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STRESS AND HEAL TH 

Much has been learned recently about physiologic pathways that help explain the links between education and health. Coping with the 
constant challenges of daily living-balancing the demands of work and family, for example-can be particularly stressful for people 
whose financial and social opportunities and resources have been limited by low educational attainment. Stressful experiences have 
been linked repeatedly with many adverse health outcomes across the life course, through physiological mechanisms including 
neuroendocrine, immune and vascular responses to stressors. Stress can trigger the body to release hormones and other substances that 
over time can damage immune defenses and vital organs. The physiologic chain of events can accelerate aging and lead to serious 
chronic illnesses including cardiovascular disease.49 

C. EDUCATION IS LINKED WITH SOCIAL AND PSYCHOLOGICAL FACTORS THAT AFFECT 
HEALTH 

Education is linked with social and psychological factors, including sense of control, 
social standing and social support. These factors can improve health through reducing 
stress, influencing health-related behaviors and providing practical and emotional 
support. 

Control beliefe. Education may influence health by shaping people's sense of 
personal control-their perceptions of the extent to which they can influence their 
life circumstances. Several studies have concluded that more education confers a 
greater sense of personal control (or the related notions of mastery, self-efficacy and 
internal locus of control), which perhaps is not surprising given the influence of 
education on prospects for jobs and income. Higher levels of education have been 
observed to foster skills, habits and attitudes-such as problem-solving, 
purposefulness, self-directedness, perseverance and confidence-that contribute to 
people's expectations that their own actions and behaviors shape what happens to 
them. Lower levels of education, on the other hand, may lead to experiences that 
produce fatalism, a sense of powerlessness, or the belief that one's own efforts are 
less important than the influence of chance or powerful others when it comes to 
health or life outcomes. 50

-
53 Positive beliefs about personal control have been 

linked with health outcomes including higher levels of self-rated health, lower levels 
of physical impairment and decreased risk of chronic conditions; they also has been 
associated with health-related behaviors including smoking, alcohol consumption, 
physical activity and diet.50

• 
51

' 
53

-
55 Sense of control may also influence health 

through job-related pathways, by affecting a person's job seeking and performance, 
for example.56

-
58 It is important to note that an individual with a greater sense of 

control may also be more likely to achieve higher educational attainment, making it 
difficult to separate out the effects of sense of control and education on health. 

• Social standing. Many experts believe that social standing is another important 
factor linking education with health. Along with income and occupation, 
educational attainment is an important determinant of where individuals rank within 
social hierarchies that reflect status and influence in societies. Greater educational 
attainment typically is associated with higher social standing, which in tum has been 
linked with better health status.59 An individual's perception of where she or he 
ranks in a social hierarchy has been referred to as subjective social status and has 
been shown to powerfully predict health status even after controlling for 
conventional measures of socioeconomic status such as occupation, income and 
education. 60

'
62 While the pathways linking it to health are not well understood, 
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subjective social status may be a more comprehensive reflection of social and 
economic resources.62 

Social networks. Education may also be linked to health through its influence on 
social networks, which can be a source of both emotional support (having someone 
to turn to for comfort or advice) or practical support (having someone to turn to for 
practical or material help). Higher educational attainment, income and occupational 
status all have been associated with higher levels of social support. 63

-
65 Higher 

educational attainment increases a person's likelihood of having close friends on 
whom to rely and of experiencing greater family stability, including a stable and 
supportive marriage.3 Formal educational settings may encourage the development 
of friendships and interpersonal skills; people with more education and related 
social advantages may also have more time and resources to maintain relationships 
and support friends emotionally and financially. 63

• 
66 

Higher levels of social support have been linked with better physical and mental 
health outcomes.67

-
70 People with more social contacts have lower mortality rates 

across multiple age groups and in both sexes, and disruptions in family stability 
have been linked with worse health among adults and poorer health behaviors and 
well-being among children.3

• 
71

-
75 Social support can buffer the health-damaging 

effects of stress by reducing negative emotional and behavioral responses to 
stressful situations. 76

• 
77 Social relationships may also have beneficial health effects 

unrelated to stress: 70
• 

78 larger social networks can provide access to employment, 
housing and other opportunities and resources that influence health, 79

-
81 and 

behavior norms within social groups can influence health-related behaviors such as 
smoking, exercise and alcohol consumption.69 

3. Parents' education influences children's prospects for health 
during childhood and beyond 

Parents' educational attainment is linked to their children ' s health and their children's 
educational attainment-both of which influence their children's health as adults. 

Parents' 
Educational Attainment 

Child's Health and 
Development in Childhood 

Child's 
Educational Attainment 

Child's Health 
in Adulthood 

As illustrated in Figures 3 and 4, parents ' education is strongly linked to their children's 
health and development. 82

-
85 Parents with lower educational attainment typically face 

greater obstacles-including lack of knowledge, skills, time, money and other 
resources-to creating healthy home environments and modeling healthy behaviors for 
their children. The quality of children ' s health and development in turn influences 
health later in life, through both direct and indirect pathways. A large body of research 
has consistently linked adverse effects on brain, cognitive and behavioral development 
early in life with important health outcomes later in life, including cardiovascular 
disease and stroke, hypertension, diabetes, obesity, smoking, drug use and depression­
conditions that account for a major portion of preventable morbidity and premature 
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Parents' educational 
attainment is linked to 
their children 's health 
and their children 's 
educational 
attainment- both of 
which influence their 
children 's health as 
adults. 

Figure 8. Tile impact of 
education on llealtll crosses 
generations. 



mortality in the United States. Healthy development in childhood can also affect health 
later in life through its association with greater academic achievement and educational 
attainment 86 (see the "Early Childhood Experiences and Health" issue brief in this 
series). 

Parents' educational attainment can also shape children's prospects for healthy lives 
through links to children's educational attainment. Children's academic achievement is 
associated with parental education and related social and economic advantage; children 
with less-educated parents and lower-income families face greater obstacles to success · 
in school and are less likely to go on to receive college educations (Figure 9).44

• 
87

-
92 

Parents' education levels can affect their children' s education prospects both directly, 
through the kinds of support and resources parents are able to provide at home, and 
indirectly, through the quality of schools their children are likely to attend. Less­
educated parents are less likely to have high educational expectations and to create 
stimulating and nurturing environments for their children;93 in addition, they are more 
likely to live in lower-income neighborhoods in which schools may have insufficient 
resources. The level of educational attainment children eventually achieve affects their 
health as adults, through the same pathways experienced by their parents, and it also 
affects the health of their own children in turn-perpetuating a vicious intergenerational 
cycle of low educational attainment and poorer health. 
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The level of 
educational attainment 
children eventually 
achieve also affects the 
health of their own 
children-perpetuating 
a vicious 
intergenerational cycle 
of low educational 
attainment and poorer 
health. 

Figure 9. Children with less 
educated parents are less 
likely to succeed in school. 



4. Improving health through education policies and programs 

By providing the knowledge and skills necessary to fully participate in the labor force, 
education can be key in promoting social mobility and in breaking the cycle of 
intergenerational disadvantage and related health disparities. 44

' 
92 Investments to 

promote and increase educational attainment could have both human and economic 
benefits; for example, a recent analysis estimated that, if adult Americans who have not 
completed college experienced the lower death rates and better health of college 
graduates, the resulting improvements in health status and life expectancy would 
translate into potential gains estimated at more than $1 trillion annually. 7 

Current knowledge described in this brief indicates that one of the most effective 
strategies for reducing health disparities in this country could be to take steps to close 
the gaps in educational attainment. Reviewing specific policies and programs to 
increase educational attainment was beyond the scope of this brief, but more 
information can be obtained from the resources listed below. 

RESOURCES 

Achieve 
www.achieve.org 

Alliance for Excellent Education 
http ://www.al l4ed.org/ 

The Annie E. Casey Foundation 
http://www.aecf.org/OurWork/Education.aspx 

Bill and Melinda Gates Foundation 
United States Program 
http ://www.gatesfoundation.org/united­
states/Pages/united-states-education­
strategy.aspx 

Brown Center on Education Policy at 
Brookings 
http://www.brookings.edu/brown .aspx 

Center for Research on Education, 
Diversity and Excellence 
http ://crede. berkeley. ed u/ 

Education Commission of the States 
http ://www.ecs.org/ 

The Education Trust 
http ://www2.edtrust.org/edtrust/defau lt 

Future of Children 
www.fu tureofchildren.org 
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• Lumina Foundation 
http://www.luminafou ndation.org/ 

Mathematica Policy Research, Inc. 
http ://www. mathematica-mpr.com/education/ 

• National Assessment of Educational 
Progress 
http://www. nces.ed. gov /nationsreportcard/ 

• National Center for Education Statistics 
http://www.nces.ed.gov/ 

• National Center for Post-Secondary 
Improvement 
httn://www.stanford.edu/group/ncpi/ 

The National Center for Public Policy 
and Higher Education 
http://www.highereducation.org/index .shtm l 

Promising Practices Network 
http ://www.promisingpractices.net/ 

RAND Education 
http ://www.rand.org/education/ 

• U.S. Department of Education 
http://www.ed.gov/index.jhtml 

Robert Wood Johnson Foundation 

By providing the 
knowledge and skills 
necessary to fully 
participate in the labor 
force, education can be 
key in promoting social 
mobility and in 
breaking the cycle of 
intergenerational 
disadvantage and 
related health 
disparities. 



ABOUT THE ROBERT WOOD JOHNSON FOUNDATION 

The Robert Wood Johnson Foundation focuses on the pressing health and health care 
issues facing our country. As the nation's largest philanthropy devoted exclusively to 
improving the health and health care of all Americans, the Foundation works with a 
diverse group of organizations and individuals to identify solutions and achieve 
comprehensive, meaningful and timely change. For 40 years, the Foundation has 
brought experience, commitment, and a rigorous, balanced approach to the problems 
that affect the health and health care of those it serves. When it comes to helping 
Americans lead healthier lives and get the care they need, the Foundation expects to 
make a difference in your lifetime. 

ABOUT THE COMMISSION TO BUILD A HEAL THIER AMERICA 

The Robert Wood Johnson Foundation Commission to Build a Healthier America was a 
national, independent, non-partisan group of leaders that released 10 recommendations 
to dramatically improve the health for all Americans. www.commissiononhealth.org 

ABOUT THIS ISSUE BRIEF SERIES 

This issue brief is one in a series of twelve on the social determinants of health. The 
series began as a product of the Robert Wood Johnson Foundation Commission to 
Build a Healthier America. 

CREDITS: LEAD AUTHORS 

University of California, San Francisco 
Center on Disparities in Health 
Susan Egerter, Ph.D. 
Paula Braveman, M.D., M.P.H. 
Tabashir Sadegh-Ncibari, M.P.H. 
Rebecca Grossman-Kahn 
Mercedes Dekker, M.P.H. 

PHOTOGRAPHY 

Elisabeth Fall, pg. 1 
Robert Wood Johnson Foundation, pg. 12 

@@® @ 
page 13 

Robert Wood Johnson Foundation 



Robert Wood Johnson Fow1dation 

REFERENCES 

1. Ross CE, Mirowsky J. Refining the association between education and health: the effects of quantity, credential, and selectivity. 
Demography 1999;36( 4 ):445-60. 

2. Low MD, Low BJ, Baumler ER, Huynh PT. Can education policy be health policy? Implications ofreseatch on the social 
determinants of health. J Health Polit Policy Law 2005;30( 6): 1131-62. 

3. Mirowsky J, Ross CE. Education, social status, and health. Hawthorne, NY: Aldine de Gruyter; 2003. 

4. Cutler D, Lleras-Muney A. Education and Health: Evaluating Theories and Evidence. Bethesda, MD: National Bureau of Economic 
Research; 2006 June 2006. 

5. Grossman M, Kaestner R. Effects of education on health. In: Behrman JR, Stacey N, editors. The Social Benefits of Education. Ann 
Arbor, Michigan: University of Michigan Press; 1997. 

6. Winkleby MA, Fortmann SP, Ban·ett DC. Social class disparities in risk factors for disease: eight-year prevalence patterns by level of 
education. Prev Med 1990;19(1):1-12. 

7. Braveman P, Egerter S. Overcoming Obstacles to Health: Report From the Robert Wood Johnson Foundation to the Commission to 
Build a Healthier America. Washington, DC: Robert Wood Johnson Foundation Commission to Build a Healthier America; 2008. 

8. Richards H, Barry R. U.S. Life Tables for 1990 by Sex, Race, and Education. J Forensic Econ 1998; 11 (1 ):9-26. 

9. Ross CE, Wu C. The Links Between Education and Health. Am Sociological Review 1995;60:719-45. 

10. Swanson CB. Cities in Crisis 2009: Closing the Graduation Gap. Bethesda, MD: Editorial Projects in Education, Inc; 2009. 

11 . Snyder TD, Dillow SA, Hoffman CM. Digest of Education Statistics 2008. Washington, DC: National Center for Education Statistics, 
Institute of Education Statistics, U.S. Department of Education 2009. 

12. The National Center for Public Policy and Higher Education. Measuring Up 2008. The National Report Card on Higher Education. 
San Jose, CA; 2008. 

13 . Johnson N, Oliff P, Koulish J. Most states are cutting education. Washington, DC: Center on Budget and Policy Priorities; 2008 
February 2008. 

14. Habash A. Counting on Graduation: An Agenda for State Leadership. Washington, DC: The Education Trust; 2008. 

15. Goldman DP, Smith JP. Can patient self-management help explain the SES health gradient? Proc Natl Acad Sci US A 
2002;99( 16): 10929-34. 

16. Lee PP. Why literacy matters. Links between reading ability and health. Arch Ophthalmol 1999;117(1):100-3. 

17. Sanders LM, Federico S, Klass P, Abrams MA, Dreyer B. Literacy and child health: a systematic review. Arch Pediatr Adolesc Med 
2009;163(2):131-40. 

18. Schillinger D, Grumbach K, Piette J, Wang F, Osmond D, Daher C, et al. Association of health literacy with diabetes outcomes. 
JAMA 2002;288(4):475-82. 

19. Williams MV, Baker DW, Parker RM, Nurss JR. Relationship of functional health literacy to patients' knowledge of their chronic 
disease. A study of patients with hypertension and diabetes. Arch Intern Med 1998;158(2):166-72. 

20. Yen IH, Moss N. Unbundling education: a critical discussion of what education confers and how it lowers risk for disease and death. 
Ann NY Acad Sci 1999;896:350-1. 

21. Barbeau E, Krieger N, Soobader MJ. Working class matters: socioeconomic disadvantage, race/ethnicity, gender, and smoking in 
NHIS 2000. Am J Public Health 2004;94(2):269-78. 

22. Harper S, Lynch J. Trends in socioeconomic inequalities in adult health behaviors among U.S. states, 1990-2004. Public Health Rep 
2007;122(2):177-89. 

23 . Kant AK, Graubard BI, Kumanyika SK. Trends in black-white differentials in dietary intakes of U.S. adults, 1971-2002. Am J Prev 
Med 2007;32(4):264-272. 

24. Serdula MK, Coates RJ, Byers T, Simoes E, Mokdad A, Subar A. Fruit and vegetable intake among adults in 16 states: results of a 
brief telephone survey. Am J Public Health 1995;85(2):236-239. 

@@® @ 
page 14 



Robert Wood Johnson Foundation 

25. Zhu BP, Giovino GA, Mowery PD, Eriksen MP. The relationship between cigarette smoking and education revisited: implications for 
categorizing persons' educational status. Am J Public Health 1996;86(1 l ): 1582-9. 

26. de Walque D. Education, Information, and Smoking Decisions: Evidence from Smoking Histories, 1940-2000. Washington, DC: The 
World Bank; 2004 July. Report No.: World Bank Policy Research Working Paper No. 3362. 

27. Schillinger D, Barton LR, Karter AJ, Wang F, Adler A. Does literacy mediate the relationship between education and health 
outcomes? A study oflow-income population with diabetes. Public Health Rep 2006;121(3):245-254. 

28. Dewalt DA, Berkman ND, Sheridan S, Lohr KN, Pignone MP. Literacy and health outcomes: a systematic review of the literature. J 
Gen Intern Med 2004;19(12): 1228-39. 

29. Kutner M, Greenberg E, Jin Y, Paulson C. The Health Literacy of America's Adults: Results from the 2003 National Assessment of 
Adult Literacy. Washington, DC: U.S. Department of Education, National Center for Education Statistics; 2006. 

30. Idler EL, Kasi SV. Self-ratings of health: do they also predict change in functional ability? J Gerontol B Psycho! Sci Soc Sci 
l 995;50(6):S344-53 . 

31. Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-seven community studies. J Health Soc Behav 
1997;38(1 ):21-37. 

32. Baker D, Parker R, Williams MV, Clark WS, Nurss J. The relationship of patient reading ability to self-reported health and use of 
health services. Am J Public Health 1997;87(6):1027-1039. 

33 . Table A-4. Employment status of the civilian population 25 years and over by educational attainment. In: Economic News Release. 
Washington, DC: U.S. Bureau of Labor Statistics; 2009. 

34. Bartley M, Plewis I. Accumulated labour market disadvantage and limiting long-term illness: data from the 1971-1991 Office for 
National Statistics' Longitudinal Study. Int J Epidemiol 2002;31 (2):336-41. 

35. Martikainen P, Valkonen T. Excess mortality of unemployed men and women during a period of rapidly increasing unemployment. 
Lancet 1996;348(9032):909-12. 

36. Wilkinson R, Marmot M. Social Determinants of Health. The Solid Facts. Geneva: World Health Organization; 2003 2003. 

37. Bartley M, Ferrie J, Montgomery SM. Health and labor market disadvantage: unemployment, non-employment, and job insecurity. In: 
Marmot M, Wilkinson RG, editors. Social Determinants of Health. 2nd ed. Oxford: Oxford University Press; 2006. 

38. Cubbin C, LeClere FB, Smith G. Socioeconomic status and the occurence of fatal and nonfatal injury in the United States. Am J 
Public Health 2000;90(1):70-77. 

39. Almeida D. Resilience and vulnerability to daily stressors assess via diary methods. Curr Dir Psycho! Sci 2005;14(2). 

40. Almeida D, Neupert SD, Banks SR, Serido J. Do Daily Stress Processes Account for Socioeconomic Health Disparities? J Gerontol B 
Psycho! Sci Soc Sci 2005;60(2):34-39. 

41 . Grzywacz J, Almeida D, Neupert SD, Ettner SL. Socioeconomic status and health: a micro-level analysis of exposure and 
vulnerability to daily stressors. J Health Soc Behav 2004;45:1-16. 

42. Gabel J, Levitt L, Holve E, Pickreign J, Whitemore H, Dhont K, et al. Job-based health benefits in 2002: some important trends. 
Health Aff2002;21(5). 

43. Stanton MW, Rutherford MK. Employer-sponsed health insurance: trends in cost and access. Rockville, MD: Agency for Healthcare 
Research and Quality; 2004. 

44. Rouse CE, Barrow L. U.S. elementary and secondary schools: equalizing opportunity or replicating the status quo? Future Child 
2006;16(2):99-123. 

45. Crissey SR. Educational attainment in the United States: 2007. Washington, DC: U.S. Census Bureau; 2009 January 2009. Report 
No.: P20-560. 

46. Cheeseman Day J, Newburger EC. The Big Payoff: Educational Attainment and Synthetic Estimates of Work-Life Earnings. 
Washington, DC: U.S. Census Bureau; 2002. 

47. Diez Roux AV, Mair C. Neighborhoods and health. Ann NY Acad Sci 2010;1186:125-45. 

@ @) ® @ 
page 15 



Robert Wood Johnson Foundation 

48. McGuire LC, Ahluwalia IB, Strine TW. Chronic disease-related behaviors in U.S. older women: Behavioral Risk Factor Surveillance 
System, 2003 . J Womens Health (Larchmt) 2006;15(1):3 -7. 

49. Steptoe A, Marmot M. The role ofpsychobiological pathways in socio-economic inequalities in cardiovascular disease risk. Eur Heart 
J 2002;23(1):13-25. 

50. Cohen S, Kaplan GA, Salonen JT. The role of psychological characteristics in the relation between socioeconomic status and 
perceived health. J Appl Soc Psycho! 1999;29( 445-468):445-468. 

51. Leganger A, Kraft P. Control constructs: do they mediate the relation between educational attainment and health behaviour? J Health 
Psychol 2003;8:361 -372. 

52. Matthews KA, Gallo LC. Psychological perspectives on pathways linking socioeconomic status and physical health. Annu Rev 
Psycho! 2011;62:501-30. 

53. Mirowsky J, Ross C. Education, Personal Control, Lifestyle, and Health. A Human Capital Hypothesis. Res Aging 1998;20( 4):415-
449. 

54. Abu Sabha R, Achterberg C. Review of self-efficacy and locus of control for nutrition and health related behavior. J Am Diet Assoc 
1997;97(10):1122-1132. 

55. Bailis DS, Segall A, Mahon MJ, Chipperfield JG, Dunn EM. Perceived control in relation to socioeconomic and behavioral resources 
for health. Soc Sci Med 2001 ;52(11):1661-76. 

56. Eden D, Aviram A. Self-efficacy training to speed reemployment: Helping people to help themselves. J Appl Psycho! 1993;78(3):352-
360. 

57. Sherer M, Maddux JE, Mercadante B, Prentice-Dunn S, Jacob, Rogers RW. The Self-Efficacy Scale: Construction and validation. 
Psycho! Rep 1982;51 :663-671. 

58. Stajkovic AD, Luthans F. Self-Efficacy and Work-Related Performance: A Meta-Analysis. Psycho! Bull 1998;124(2):240-261. 

59. Black D, Morris JN, Smith C, Townsend P, Whitehead M. Inequalities in Health. The Black Report: The Health Divide. London: 
Penguin Books; 1988. 

60. Davis JA. Status symbols and the measurement of status perception. Sociometry 1956;19:154-165. 

61. Demakakos P, Nazroo J, Breeze E, Marmot M. Socioeconomic status and health: the role of subjective social status. Soc Sci Med 
2008;67(2):330-40. 

62. Singh-Manoux A, Adler NE, Marmot M. Subjective social status: its determinants and its association with measures of ill -health in the 
Whitehall 11 study. Soc Sci Med 2003;56(6):1321 -33. 

63 . Almeida J, Molnar BE, Kawach I, Subramanian SY. Ethnicity and nativity status as determinants of perceived social support: testing 
the concept offamilism. Soc Sci Med 2009;68(10):1852-1858. 

64. Mickelson KD, Kubzansky LD. Social Distribution of Social Support: The Mediating Role of Life Events. Am J Commun Psycho! 
2003 ;32(3-4):265-281. 

65 . Turner J, Marino F. Social support and social structure: A descriptive epidemiology. J Health Soc Behav 1994;35(3): 193-212. 

66. Cutler D, Lleras-Muney A. Education and Health: Evaluating Theories and Evidence. In : Schoeni RF, House JS, Kaplan GA, Pollack 
H, editors. Making Americans Healthier: Social and Economic Policy as Health Policy. New York: Russell Sage Foundation; 2008. p. 
29-60. 

67. Berkman LF, Glass T. Social integration, social networks, social support, and health. ln: Berkman LF, Kawachi 1, editors. Social 
Epidemiology. New York: Oxford University Press; 2000. 

68. Brummett BH, Barefoot JC, Siegler IC, Clapp-Channing NE, Lytle BL, Bosworth HB, et al. Characteristics of socially isolated 
patients with coronary artery disease who are at elevated risk for mortality. Psychosom Med 2001 ;63 :267-272. 

69. Cohen S, Gottlieb B, Underwood L. Social relationships and health. In: Cohen S,Underwood L, Gottlieb B, editors. Measuring and 
intervening in social support. New York: Oxford University Press; 2000. p. 3-25. 

70. Kawachi I, Berkman LF. Social ties and mental health. J Urban Health 2001;78(3):458-67. 

71 . Hughes ME, Waite LJ. Marital Biography and Health at Mid-Life. J Health SocBehav 2009;50(September):344-358. 

@ @) ® @ 
page 16 



Robert Wood Johnson Foundation 

72. Berkman LF, Syme SL. Social networks, host resistance, and mortality: A nine-year follow-up study of Alemeda county residents. 
Am J Epidemiol 1979;109(2):186-204. 

73 . Fomby P, Cherlin AJ. Family instability and child well-being. Am Socio! Rev 2007;72(April):l81-204. 

74. Osborne C, McLanahan S. Partnership instability and child well-being. J Marriage Fam 2007;69(November):1065-1083. 

75. Sandelfur GD, Wells T. Does family structure really influence educational attainment? Social Science Research 1999;28:331-357. 

76. Lepore SJ, Allen KA, Evans GW. Social support lowers cardiovascular reactivity to an acute stressor. Psychosom Med 
I 993;55(6):518-524. 

77. Uchino B. Social support and health: A review of physiological processes potentially underlying links to disease outcomes. J Behav 
Med 2006;29:377-387. 

78. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychological Bulletin 1985;98(2):3 l 0-357. 

79. Campbell KE, Marsden PY, Hurlbert JS. Social resources and socioeconomic status. Soc Networks 1986;8(1 ):97-117. 

80. Huang G, Tausig M. Network range in personal networks. Social Networks 1990;12(3):261-268. 

81. Ross CE, Van Willigen M. Education and the subjective quality oflife. J Health Soc Behav 1997;38(3):275-297. 

82. Chen E, Martin AD, Matthews KA. Socioeconomic status and health: do gradients differ within childhood and adolescence? Soc Sci 
Med 2006;62(9):2161 -70. 

83. Chen E, Matthews KA, Boyce WT. Socioeconomic differences in children's health: how and why do these relationships change with 
age? Psychol Bull 2002; 128(2):295-329. 

84. Halle T, Forry N, Hair E, Perper K, Wandner L, Wessel J, et al. Disparities in Early Learning and Development: Lessons from the 
Early Childhood Longitudinal Study - Birth Cohort (ECLS-B). Washington, DC: Child Trends; 2009. 

85. Egerter S, Braveman P, Pamuk E, Cubbin C, Dekker M, Pedregon V, et al. America's Health Starts with Healthy Children: How Do 
States Compare? Washington, DC: Robert Wood Johnson Foundation Commission to Build a Healthier America; 2008. 

86. Miller W, Simon P, Maleque S. Beyond health care: New directions to a healthier America. Washington, DC: Robert Wood Johnson 
Foundation Commission to Build a Healthier America; 2009. 

87. Arnold DH, DoctoroffGL. The early education of socioeconomically disadvantaged children. Annu Rev Psychol 2003;54:517-45. 

88. Bradley RH, Corwyn RF. Socioeconomic status and child development. Annu Rev Psychol 2002;53 :371-99. 

89. Brooks-Gunn J, Duncan GJ. The effects of poverty on children. Future Child 1997;7(2):55-71 . 

90. Haveman R, Wolfe B. The determinants of children's attainments: A review of methods and findings. J Econ Lit 1995;33( 4) :1829-
1878. 

91. Sirin SR. Socioeconomic Status and Academic Achievement: A Meta-Analytic Review of Research Rev Educ Res 2005;75(3):36. 

92. Haveman R, Smeeding T. The role of higher education in social mobility. Future Child 2006;16(2):125-50. 

93. Davis-Kean PE. The influence of parent education and family income on child achievement: the indirect role of parental expectations 
and the home environment. J Fam Psychol 2005; 19(2):294-304. 

@ @) @ @ 
page 17 




