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†In 2005, the Federal Poverty Level for the 48 contiguous states and the District of Columbia was $16,090 for a family of three and $19,350 
for a family of four. 
*Age-adjusted
Source: National Health Interview Survey, 2001-2005.
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Figure 4b. As income goes up, health status improves. Adults who are poor (with 

incomes below the Federal Poverty Level† (FPL)) are most likely to report being in poor 

or fair health, but even adults with middle-class incomes (200-399% FPL) are less healthy 

than those with higher incomes. This stepwise pattern, also seen when comparing 

across education groups, is referred to as the socioeconomic gradient in health.
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Figure 4c. In every racial or ethnic group, health status improves as income increases. 

Socioeconomic differences in health are related to differences in resources and 

opportunities that affect all racial or ethnic groups.

 
 

Figure 4c examines income differences within three large racial or ethnic groups.  

Health varies markedly by income within every racial or ethnic group, indicating that 

income differences in health are not based on racial or ethnic differences. 

 

This does not mean, however, that differences by income (or other socioeconomic 

factors) should be considered without taking racial or ethnic differences into 

account.  As seen in Figure 4d, racial or ethnic differences can be seen at each 

level of income.  These general patterns—displayed here for adult self-reported 

health status but also seen across a wide range of health conditions and age 

groups—tell us that both race and socioeconomic factors are important for health; 

both must be considered. 

Health varies 

markedly by income 

within every racial 

group, and racial or 

ethnic differences 

can be seen at each 

level of income. 

These patterns are 

seen across a wide 

range of health 

conditions. 

Proportion of adults with fair/poor health, by family income (percent of the Federal Poverty Line). Source: Robert Wood
Johnson Foundation, Commission to Build a Healthier America.
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†In 2005, the Federal Poverty Level for the 48 contiguous states and the District of Columbia was $16,090 for a family of three and $19,350 
for a family of four. 
*Age-adjusted
Source: National Health Interview Survey, 2001-2005.
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than those with higher incomes. This stepwise pattern, also seen when comparing 

across education groups, is referred to as the socioeconomic gradient in health.
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Socioeconomic differences in health are related to differences in resources and 

opportunities that affect all racial or ethnic groups.

 
 

Figure 4c examines income differences within three large racial or ethnic groups.  

Health varies markedly by income within every racial or ethnic group, indicating that 

income differences in health are not based on racial or ethnic differences. 

 

This does not mean, however, that differences by income (or other socioeconomic 

factors) should be considered without taking racial or ethnic differences into 

account.  As seen in Figure 4d, racial or ethnic differences can be seen at each 

level of income.  These general patterns—displayed here for adult self-reported 

health status but also seen across a wide range of health conditions and age 

groups—tell us that both race and socioeconomic factors are important for health; 

both must be considered. 

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

Source: Behavioral Risk Factor Surveillance System Survey Data, 2005-2007.
† Based on self-report and measured as poor, fair, good, very good or excellent.
* Age-adjusted.
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Figure 1.  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.

Source: National Longitudinal Mortality Study, 1988-1998.

† 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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Proportion of obese adults, by level of educational 
attainment (2011)

Below upper secondary education Upper secondary education Tertiary education
%

Notes: Obese individuals are defined as those whose Body Mass Index (BMI) is greater or equal to 30.
Data refers to 2011, except for Australia 2010, Austria 2006, Belgium 2008, Canada 2010, Chile 2009‐10, the Czech Republic 2008, Estonia 
2006, France 2008, Greece 2009, Hungary 2009, Iceland 2007, Ireland 2007, Israel 2010,the Netherlands 2008, Norway 2008, Poland 2009, the 
Slovak Republic 2009, Slovenia 2007, Spain 2009, Switzerland 2007, Turkey 2008, the United Kingdom 2010.
Countries are ranked in descending order of the proportion of adults aged 25‐64 reporting levels of BMI greater or equal to 30, among adults 
who have attained upper secondary education.
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Proportion of adults who smoke, by level of educational 
attainment (2011)

Below upper secondary education Upper secondary education Tertiary education

Notes: Adults who smoke are defined as those who currently smoke or otherwise use tobacco products. Data refers to 2011, except for Australia 
2010, Austria 2006, Belgium 2008, Canada 2010, Chile 2009‐10, the Czech Republic 2008, Estonia 2006, France 2008, Greece 2009, Hungary 2009, 
Iceland 2007, Ireland 2007, Israel 2010, the Netherlands 2008, Norway 2008, Poland 2009, the Slovak Republic 2009, Slovenia 2007, Spain 2009, 
Switzerland 2007, Turkey 2008, the United Kingdom 2010.
Countries are ranked in descending order of the proportion of adults aged 25‐64 reporting using tobacco regularly, among adults who have 
attained upper secondary education. 
Source: OECD. Table A8.2. See Annex 3 for notes (www.oecd.org/edu/eag.htm).
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Age Adjusted Mortality Rates (percentage) by Grade of Employment for
Civil Servants Aged Forty to Sixty-four in the Whitehall Study

202 Michael G. Marmot 

employment as an index of social position. The results are shown in 

Figure 3, updated from previous reports.14 

Figure 3. Age Adjusted Mortality Rates (percentage) by Grade of 

Employment for Civil Servants Aged Forty to Sixty-four in the 

Whitehall Study 

The most striking finding from this study is the social gradient in 

death rates. The participants in the Whitehall study were predom 

inantly from a single ethnic group; were employed in office jobs, 
not subject to industrial hazards, unemployment, or extremes of 

poverty or affluence; and were all working and living in the Greater 

London area. In this relatively homogeneous population, we ob 

served a gradient in mortality according to job hierarchy?each 

group had a higher mortality rate than the group one step higher in 

the hierarchy. The difference in mortality was threefold between the 

highest and lowest positions in the hierarchy. The question is not 

why people at the bottom have worse health but why social differ 
entials in health are spread across the whole of society. The task 

now is to go from description to explanation. 
In a second study of civil servants, the Whitehall II study, we have 

been approaching health as a combination of social, psychological, 
and physical functioning. As one way of studying global health, we 

have been examining the determinants of sickness absence, i.e., 

absence from work due to sickness. Figure 4 shows sickness absence 

James Heckman Inequality in Health



Risk of CHD Death in Ten Years (controlling for age and other risk#
factors)

208 Michael G. Marmot 

is a guide to what is biologically feasible, not necessarily practically 
achievable. Second, given that the British population has uniformly 
high plasma cholesterol levels, cholesterol levels cannot be respon 
sible for the marked social gradient in CHD. In the Whitehall study, 

mean plasma cholesterol showed a small positive association with 

grade of employment (higher levels in higher grades); there was a 
small inverse association with blood pressure; and although the 

differences in smoking were marked, the social gradient in CHD 

mortality among nonsmokers was the same as among smokers. 

Figure 6 shows that adjusting for coronary risk factors explained 
about 25 percent of the social gradient in CHD. 

Figure 6. Relative Risk of CHD Death in Ten Years (controlling for age 
and other risk# factors) 

AGE ADJUSTED RISK FACTORS* 

#age, smoking, blood pressure, cholesterol, height, and blood sugar 

Another way of interpreting Figure 6 is that without a high level 
of risk factors, CHD would not be a major cause of death for civil 
servants in Britain. Given the uniformly high level of risk factors in 

Britain, something must account for the gradient in mortality from 

CHD, something related to social status that affects susceptibility to 

CHD. The data show that a number of causes of morbidity and 

# age, smoking, blood pressure, cholesterol, height, and blood sugar
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Life Expectancy by Race - U.S.
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Source: Data for 1929-1999 from: Arias, E. United States life tables, 2000. National vital statistics reports; vol 51 no 3. Hyattsville, 

Maryland: National Center for Health Statistics. 2002. Table 12; Data for 2000-2006 from: Heron MP, Hoyert DL, Murphy S, Xu J, 
Kochanek KD, & Tejada-Vera B.  “Deaths:  Final Data for 2006” National Vital Statistics Reports 57 (14) 
http://www.cdc.gov/nchs/data/nvsr/nvsr57/nvsr57_17.pdf. Data for 2007-2008: Minino AM, Xu J, and Kochanek KD,“ Deaths:  
Preliminary Data for 2008.” National Vital Statistics Reports 59(2). www.cdc.gov/nchs/data/nvsr/nvsr59/nvsr59_02.pdf. 
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Infant Mortality and Low Birth Weight
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Infant Mortality

• Infant mortality rates vary widely across countries in US.
• US ranks 30th in international rankings.
• Black and American Indian or Alaska Native babies are much

more likely than babies in other racial or ethnic groups to die in
their first year of life.
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Infant Mortality
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Infant Mortality - International Comparisons

NCHS Data Brief ■ No. 23 ■ November 2009

u.s. department of health and human services
centers for disease control and prevention

national center for health statistics

Behind International Rankings of Infant Mortality: How the 
United States Compares with Europe

marian f. macdorman, ph.d., and t.J. mathews, m.s.

Key findings
Data from the United States’ 
Linked Birth/Infant Death 
Data Set and the European 
Perinatal Health Report

Infant mortality rates for •	
preterm (less than 37 weeks 
of gestation) infants are lower 
in the United States than in 
most European countries; 
however, infant mortality rates 
for infants born at 37 weeks of 
gestation or more are higher in 
the United States than in most 
European countries. 

One in 8 births in the •	
United States were born 
preterm, compared with 1 in  
18 births in Ireland and 
Finland.  

 If the United States had •	
Sweden’s distribution of births 
by gestational age, nearly 
8,000 infant deaths would be 
averted each year and the U.S. 
infant mortality rate would be 
one-third lower.

The main cause of the •	
United States’ high infant 
mortality rate when compared 
with Europe is the very high 
percentage of preterm births in 
the United States.

Infant mortality is an important indicator of the health of a nation, and the 
recent stagnation (since 2000) in the U.S. infant mortality rate has generated 
concern among researchers and policy makers. The percentage of preterm 
births in the United States has risen 36% since 1984 (1). In this report we 
compare infant mortality rates between the United States and Europe. We also 
compare two factors that determine the infant mortality rate—gestational age-
specific	infant	mortality	rates	and	the	percentage	of	preterm	births.	U.S.	data	
are from the Linked Birth/Infant Death Data Set (2,3), and European data for 
2004 are from the recently published European Perinatal Health Report (4). 
We also examine requirements for reporting a live birth among countries to 
assess the possible effect of reporting differences on infant mortality data.        

Keywords: infant mortality • international comparisons • preterm birth • 
gestational age-specific infant mortality rates

In 2005, the United States ranked 30th in infant mortality.
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LBW by Race

• Non-Hispanic black infants are more likely than babies of other
races to be low birthweight.

• In 2008, 13.7% of non-Hispanic black infants were low
birthweight, compared with 8.2% of Asian and Pacific
Islanders, 7.4% of American Indians and Alaska Natives, 7.2%
of non-Hispanic whites, and 7.0% of Hispanic infants.
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Adult Health
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Obesity

NCHS Data Brief ■ No. 50 ■ December 2010

■  3  ■

Of the approximately 72 and a half million adults who are obese, 41% (about 30 million) have 
incomes at or above 350% of the poverty level, 39% (over 28 million) have incomes between 
130% and 350% of the poverty level, and 20% (almost 15 million) have incomes below 130% of 
the poverty level. Among both men and women, most of the obese adults are non-Hispanic white 
with income at or above 130% of the poverty level. Approximately 21 million non-Hispanic white 
men and almost 21 million non-Hispanic white women who have incomes at or above 130% of 
the poverty level are obese (Figure 2).

Among men, there is no significant trend between education level and 
obesity prevalence. Among women, obesity prevalence increases as 
education decreases. 

Among men, 27.4% of those with a college degree are obese compared with 32.1% of those 
with	less	than	a	high	school	education,	although	the	difference	is	not	statistically	significant.	
Among	women,	23.4%	of	those	with	a	college	degree	are	obese,	significantly	less	than	the	42.1%	
of women with less than a high school education. There is a threshold effect in both men and 
women,	where	the	prevalence	of	obesity	is	significantly	lower	among	those	with	college	degrees	
compared with those with some college.

There	are	no	significant	differences	in	obesity	prevalence	by	education	level	among	non-Hispanic	
black and Mexican-American men. Among non-Hispanic white men there is a threshold effect, 
the prevalence is lower among college graduates compared with those with some college. 
Among women, non-Hispanic white and Mexican-American women with college degrees are 
significantly	less	likely	to	be	obese	compared	with	those	with	less	than	a	high	school	education.	
In fact, among non-Hispanic white, non-Hispanic black, and Mexican-American women, the 
prevalence	of	obesity	among	those	with	a	college	degree	is	significantly	lower	than	among	
women with some college (Figure 3).
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Obesity

• Between 1988–1994 and 2007–2008 the prevalence of obesity
among adults increased at all income levels.
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Obesity

NCHS Data Brief ■ No. 50 ■ December 2010

■  4  ■

Between 1988–1994 and 2007–2008 the prevalence of obesity among adults 
increased at all income levels.

In 1988–1994 the prevalence of obesity among men with income at or above 350% of the poverty 
level was 18.0%; in 2005–2008 the prevalence of obesity had increased in this group to 32.9%. 
The	corresponding	figures	for	those	with	income	below	130%	of	the	poverty	level	were	21.1%	
and 29.2%. 

Similar increases occurred among women. In 1988–1994 the obesity prevalence was 18.6% 
among those with income at or above 350% of the poverty level and in 2005–2008 the prevalence 
had increased to 29.0%. Among those with income below 130% of the poverty level, the 
prevalence of obesity increased from 34.5% to 42.0% (Figure 4). 
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Diabetes

1 In the last 20 years, there has been an upward trend in the
prevalence of diabetes among all ethnic groups for males and
females.

2 The increase has been particularly dramatic for non-Hispanic
Black males.

3 For non-Hispanic Black females, instead, after a peak in
1999-2002, diabetes prevalence has gone back to the rates of
1988-1994.

4 Mexican-Americans have the highest prevalence in 2003-2006
for females.
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Diabetes - Males, Age 20+

Source: National Center for Health Statistics (NCHS)
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Diabetes - Females, Age 20+

Source: National Center for Health Statistics (NCHS)
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Metabolic Diseases

• Non-Hispanic Blacks have significantly higher rates of
hypertension.

• Non-Hispanic Whites have significantly higher rates of
hypercolesterolemia.
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Metabolic Diseases

NCHS Data Brief ■ No. 36 ■ April 2010

u.s. department of health and human services
centers for disease control and prevention

national center for health statistics

Hypertension, High Serum Total Cholesterol, and Diabetes: 
Racial and Ethnic Prevalence Differences in 

U.S. Adults, 1999–2006
cheryl d. fryar, m.s.p.h.; rosemarie hirsch, m.d., m.p.h.; mark s. eberhardt, ph.d.; 

sung sug Yoon, ph.d.; and Jacqueline d. Wright, dr.p.h.

Eliminating health disparities among different segments of the population 
is one of two overarching goals of both Healthy People 2010 and 2020 (1). 
Race/ethnicity differences in health care and chronic diseases have been 
well documented (2,3). Hypertension, hypercholesterolemia, and diabetes 
are all chronic conditions associated with cardiovascular disease, the 
leading cause of death in the United States. The co-occurrence of these three 
chronic conditions by race/ethnicity has been less frequently documented. In 
addition, reliance on only self-reported diagnosis results in an underestimate 
of the prevalence of these conditions. The objective of this report is to 
compare the prevalence of diagnosed and undiagnosed hypertension, 
hypercholesterolemia, and diabetes among three racial/ethnic groups and the 
prevalence of co-morbidity of these conditions for U.S. adults. 

Keywords: chronic conditions • hypercholesterolemia • comorbidity

Does hypertension, hypercholesterolemia, or diabetes vary 
by race/ethnicity?

The prevalence of diagnosed or undiagnosed hypertension, 
hypercholesterolemia, and diabetes varies by racial/ethnic group (Figure 1).

Key findings

Forty-five percent of adults • 
had at least one of three 
diagnosed or undiagnosed 
chronic conditions—hyper- 
tension, hypercholesterolemia, 
or diabetes; one in eight 
adults (13%) had two of these 
conditions; and 3% of adults had 
all three chronic conditions.

Nearly one in seven U.S. • 
adults (15%) had one or more of 
these conditions undiagnosed. 

Non-Hispanic black persons • 
were more likely than non-
Hispanic white and Mexican-
American persons to have at 
least one of the three conditions 
(diagnosed or undiagnosed). 

Non-Hispanic black and non-• 
Hispanic white persons were 
more likely than Mexican- 
American persons to have both  
diagnosed or undiagnosed 
hypertension and hyper-
cholesterolemia. Non-Hispanic 
black and Mexican-American 
persons were more likely than 
non-Hispanic white persons 
to have both diagnosed or 
undiagnosed hypertension and 
diabetes.
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1 is the significant difference between non-Hispanic white and non-Hispanic black persons.
2 is the significant difference between non-Hispanic white and Mexican-American persons.
3 is the  significant difference between non-Hispanic black and Mexican-American persons.
NOTE: Persons of other race/ethnicity included in total.
SOURCE: CDC/NCHS, National Health and Nutrition Examination Surveys, 1999–2006.

Figure 1.  Age-adjusted prevalence of diagnosed or undiagnosed hypertension, hypercholester-
olemia, and diabetes in adults, by race/ethnicity: United States, 1999–2006
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Socioeconomic factors—including income and education—also matter for 

health. 

 

Income and educational attainment are the two most commonly used markers of 

socioeconomic status or position in the United States.
7
  Both are strongly related to 

most measures of health and health-related behaviors across the life course.  A 

person’s income and education—along with other correlated characteristics 

including accumulated wealth, occupation and neighborhood socioeconomic 

conditions—can influence health in myriad ways.  These include the direct and 

obvious effects of extreme poverty (such as malnutrition or exposure to extreme 

heat or cold) to the less obvious health effects of chronic stress that accompanies a 

constant struggle to meet life’s needs with inadequate resources.  Overcoming 

Obstacles to Health
8
, published by the Robert Wood Johnson Foundation (RWJF) in 

February 2008, reveals striking income and education gradients at the national level 

for many health measures across the lifespan:  As income or education levels rise, 

health improves incrementally.  America’s Health Starts With Healthy Children: How 

Do States Compare?
9
, published by the RWJF Commission to Build a Healthier 

America in October 2008, documents similar patterns by income and education, as 

well as disparities by racial or ethnic group, for infant mortality and children’s overall 

health status at both the national and state levels. 

 

 

Both racial or ethnic group and socioeconomic factors matter for health. 

 

Figures 4a–4d illustrate the importance of considering health disparities across both 

socioeconomic factors and racial or ethnic groups.  For example, studies of self-

reported health status—which corresponds closely with objective clinical 

assessments by health professionals—have found that poor or fair (as opposed to 

good, very good or excellent) health is more common among both black and 

Hispanic adults than among white adults (Figure 4a) and among adults with lower 

incomes compared with those who are more affluent (Figure 4b). 
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Figure 4a. On average, black and Hispanic adults have worse health than white adults.

 
 

A person’s income 

and education—along 

with other correlated 

characteristics 

including 

accumulated wealth, 

occupation and 

neighborhood 

socioeconomic 

conditions—can 

influence health in 

myriad ways. 

James Heckman Inequality in Health


