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In 1990, a 25 year-old male college graduate could expect to live another 54 

years.  A high school dropout of the same age could expect to live 8 years fewer 

(Richards and Barry, 1998).  This enormous difference in life expectancy by education is 

true for every demographic group, is persistent – if not increasing – over time (Kitagawa 

and Hauser, 1973; Elo and Preston, 1996), and is present in other countries (for the UK: 

Marmot, Shipley, and Rose, 1984; for Canada Mustard, et al. 1997), including northern 

European countries (Kunst and Mackenback, 1994) and developing countries (see Cutler 

and Lleras-Muney 2006 for additional references).  It is also largely unexplained.  We 

search for explanations in this paper. 

We focus our analysis on the health behaviors (rather than the health) of the better 

and less well educated.  Behavioral differences by education are large.  Nearly 30 percent 

of people with less than a high school degree smoke, three times the rate of people with a 

college degree.  Twenty-four percent of people with less than a high school degree are 

obese; twice the rate as college graduates.  Eight percent of adults who have not 

completed high school are heavy drinkers, double the rate of college graduates.  The 

impact of these three behaviors on overall differences in health is significant.  Mokdad et 

al. (2004) estimate that nearly half of all deaths in the United States are attributable to 

smoking, excessive weight, and heavy alcohol intake.  Nor are these three behaviors 

anomalous; virtually every health behavior we identify is better for the better educated.1   

                                                 
1 Observed health behaviors do not however explain all of the differences by education or other SES 
measures. This implies that there must be unobserved health behaviors that also contribute to health 
differences, or alternatively, that the more educated might be healthier due to reasons/behaviors that are not 
known to be health improving. We ignore these here. 
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Unlike previous papers, rather than concentrating on the effect of education on a subset 

of health or health behaviors we look at an extensive array of behavioral outcomes.  

In the course of our research, we use a number of different data sets.   These 

include the National Health Interview Survey, the National Longitudinal Survey of 

Youth, the National Survey of Midlife Development in the United States, and the Health 

and Retirement Study.  We use so many data sets because no single source of data has 

information on all the theories we seek to test. 

The most intuitively plausible explanation for economists is that education 

matters for health because education is associated with higher resources.  To the extent 

that better health requires money, better educated people will demand more of it.  

Smoking and heavy drinking belie this explanation, however.  In each case, not engaging 

in the activity is both cheaper and healthier.2  More sophisticated econometric analysis 

confirms this for a range of health behaviors.  The link between income and education 

explains at most 20 to 30 percent of the effect of education on health. 

By definition, better educated people know more; part of that knowledge may be 

how to maintain a healthy life.  We show, however, that this explanation is not the case 

either.  Health gradients exist for behaviors where knowledge is universal (as with the 

harms of smoking) and where decisions are recommended by a specialist (cancer 

screening, for example).  General knowledge is somewhat more important than health-

specific knowledge.  AFQT scores available in the National Longitudinal Survey of 

Youths explain about 10 percent of the effect of education on health behaviors. 

                                                 
2 The impact of resources on obesity is mixed.  On the one hand, substantial quantities of food are 
expensive.  But high calorie food is also very cheap (fast food, for example).   
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The third theory is that education matters because it reflects discount rates, risk 

aversion, or the value of the future, which are also related to education.  Both education 

and healthy living are investments in the future, to be taken more by the risk averse and 

those with a long view.  Such ‘third factor’ theories are common in economics (see 

Fuchs, 1982).  We know these explanations cannot be the entire story, since evidence 

shows that exogenous changes in education are associated with differences in health 

behaviors (Lleras-Muney, 2005; Currie and Moretti, 2003).3  Still, one might suspect that 

these theories explain some of the differences, especially since education itself may 

change these parameters: education may make one more likely to think about he future, 

or make one less risk averse.  We are hard-pressed to support this view, however.  While 

measurement of discount rates, risk aversion, and the value of the future is not easy, 

proxies for each are only weakly related to education and do not explain a good deal of 

the link between education and health. 4   

The fourth theory is that education allows people with the same desires to act in 

different ways.  In the formulation of Michael Grossman (1972), one can think of 

education as a productive input: people who are better educated know how to combine 

resources better to produce higher utility.  It is not entirely clear how to test this theory.  

We consider a loose proxy by looking at how health behaviors change before and after 

retirement.  A major resource of the better educated is the time they can devote to health.  

Thus, if this theory is correct, it might be the case that behaviors narrow after retirement.  

We do not find this to be the case, however. We also analyze whether more educated use 

                                                 
3 Lleras -Muney (2005) shows that adults affected by compulsory schooling laws when they were children 
are healthier than adults who left school earlier.  Currie and Moretti (2003) show that women living in 
counties where college is more readily available have healthier babies than women living in other counties.   
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different methods to quit smoking and whether they are more successful at quitting 

conditional on the method employed. We find this to be the case, although there is a 

substantial part of the education effect that remains unexplained. This suggests that the 

more educated not only choose different inputs, but are indeed more successful at 

combining them. But we have only weak evidence to support this theory.  

Finally we consider theories of psychological decision-making: the less educated 

have worse behaviors because they are under more stress, because they suffer from 

depression or anxiety, or because they do not follow rules as readily, and hence cannot 

translate intentions into actions.  We consider a variety of tests of these theories, 

including measures of how hectic life is, possible personality disorders, and several stress 

measures.  In each case, we come up dry.5   

In the end, we can only speculate about why health and education are so strongly 

related.  We suggest that it may be a difference in the way that information is processed – 

the extent to which abstract information is translated into concrete actions.  Some 

suggestive evidence argues in favor of this theory, but the case is by no means ironclad. 

The paper is structured as follows.  The first section presents basic facts on the 

relation between education and health.  The second section considers theories about why 

education and health might be related: the resources theory; the knowledge theory; the 

future orientation theory; and the stress theory.  These theories are then tested in the next 

four sections.  The final section concludes. 

                                                                                                                                                 
4 Cutler and Glaeser (2006) also note that the income explanation argues that health behaviors should be 
highly correlated across people.  They are not. 
5 The theories we consider assume that education affects health, or that a third factor affects both education 
and health.  Part of the link between adult education and health may be the result of childhood health 
differences that are correlated with late life health and that affect educational attainment (Case, Lubotsky, 
and Paxson, 2002).  While important, we suspect this is not the entire explanation. 
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I. Education and Health Behaviors: The Basic Facts 

Before discussing theories of the link between education and health, we present 

some basic facts relating the two.6  Health behaviors are asked about in a number of 

surveys.  Probably the most complete is the National Health Interview Survey (NHIS).  In 

order to examine as many behaviors as possible, we use data from a number of NHIS 

years, 1987, 1990, 1991, 1992, 1994 and 2000.  We group health behaviors into eight 

groups: smoking, alcohol use, diet/exercise, illegal drugs, household safety, automobile 

safety, preventive care, and care for people with chronic diseases (diabetes and 

hypertension).  Within each group, there are multiple measures of health behaviors.  

Because the NHIS surveys are large, our sample sizes are up to approximately 23,000. 

In summarizing the data, we want to avoid confounding by racial groups; hence, 

we focus on whites only.7  Table 1 shows the health behaviors we analyze and the mean 

rates in the adult population.  We do not remark upon each variable, but rather discuss a 

few in some depth.  Current cigarette smoking is a central measure of poor health.  

Mokdad et al. (2004) estimate that cigarette smoking is the leading cause of preventable 

death in the country (accounting for 18 percent of all deaths).  Twenty-three percent of 

adults in 2000 smoked cigarettes.  The next columns relate cigarette smoking to years of 

education, entered linearly.  We control for single year of age dummies and a dummy for 

females, since other demographic and socioeconomic correlates might also be affected by 

education and we want a total effect of education on health.  The regression shows that 

each year of education is associated with a 2.5 percentage point lower probability of 

smoking.  To put it another way, a college grad is 10 percentage points less likely to 

                                                 
6 Cutler and Lleras-Muney discuss some differences in health behaviors by education. 
7 Results are similar for other demographic groups. 
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smoke than a high school grad.  Given that smoking is associated with 7 years shorter life 

expectancy, this difference is immense. 

Entering education linearly may not be right.  One might imagine that some base 

level of education is important, and that additional education beyond that level would not 

reduce smoking.  That is not correct, however.  The first part of Figure 1 shows the 

relationship between exact years of education and smoking.  If anything, the story is the 

opposite of the ‘base education’ hypothesis; the impact of education is greater at higher 

levels of education, rather than lower levels of education.   

Next to smoking, obesity is the leading behavioral cause of death.  While all 

measures of excess weight are correlated, we focus particularly on obesity (defined as a 

Body Mass Index or BMI equal to or greater than 30).  Twenty-two percent of the 

population in 2000 self-reported themselves to be obese.8  This too is negatively related 

to education; each year of additional schooling reduces the probability of being obese by 

1.4 percent.  The figure by exact year of education is similar to that for smoking.  Obesity 

declines particularly rapidly for people with more than 12 years of education.  

Heavy drinking is similarly harmful to health.  We focus on the number of days in 

which the person had five or more drinks in the past year.  The average person drank 

heavily about 6 days (non-drinkers are coded as having drank heavily 0 days), and the 

value for the average drinker is 11 days.  Each additional year of education lowers this by 

2 days among drinkers, but only by 0.8 days for all.  Education affects heavy drinking at 

both very low levels of education and higher levels of education. Interestingly the better 

educated are more likely to drink moderately.   

                                                 
8 Note differences between observed and self-reported obesity.  They are similar, though observed is 
somewhat greater. 
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Self-reported use of illegal drugs is relatively low; only 2 to 8 percent of people 

report using such drugs in the past year.  Use of illegal drugs is generally unrelated to 

education (at least for marijuana and cocaine).  But better educated people report they are 

more likely to have ever tried these drugs.  Better educated people seem better at quitting 

bad habits, or at controlling their consumption. They appear to do so not by avoiding 

these behaviors altogether (as with drinking), but by keeping consumption below harmful 

levels.  This shows up in cigarette smoking as well, where better educated people are 

much less likely to be current smokers than they are to have ever smoked.  

Household safety is positively related to education in virtually all cases.  Better 

educated people keep dangerous objects such as handguns safe and know what to do 

when something does happen (for example, they know the poison control phone number).  

As the next rows show, better educated people also wear seatbelts more regularly.  The 

mean rate of always wearing a seatbelt is 69 percent; each year of education adds over 3 

percent to the rate.  The analysis of seatbelt use is particularly interesting.  Putting on a 

seatbelt is as close to costless as a health behavior comes.  Knowledge of the harms of 

non-seatbelt use is also nearly universal.  Ninety-four percent of the population agrees 

that if they were in an accident they would want to have their seat belt on, and just as 

many believe their state has seat belt laws.9  But the gradient in health behaviors is still 

extremely large.  Further, the education gradient shows up primarily for those with 

relatively more education – above 10 years (see figure 1). 

Better educated people engage in more preventive and risk control behavior.  

Better educated women get mammograms and paper smears more regularly.  Better 

                                                 
9 Motor-vehicle Occupant Safety Survey, volume 2: seat belt report. March 2000: 
http://www.nhtsa.dot.gov/people/injury/research/SafetySurvey/, accessed on December 16, 2006. 
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educated men and women get colorectal screening and other tests.  Better educated 

people are more likely to get flu shots. Among those with hypertension, the better 

educated are more likely to have their blood pressure under control.  Services involving 

medical care are the least clear of our education gradients to examine, since access to 

health care matters for receipt of these services.  We thus focus more on the other 

behaviors.  But, these data are worth remarking on because it does not appear that access 

to medical care is the big driver.  Controlling for receipt of health insurance does not 

diminish these gradients to any large extent (the coefficient on receipt of a mammogram 

is reduced by only XX percent, for example).  Seeing a doctor may be like wearing a 

seatbelt; it is something that better educated people naturally do more regularly.  

Table 1 makes clear that education is associated with an enormous range of 

positive health behaviors.  Indeed, the lack of an anomalous relationship is far rarer than 

the finding of a relationship.  An obvious summary measure would be a weighted average 

of these coefficients, with weights corresponding to the impact of the variable on quality-

adjusted life.  Such a set of weights is not available, however.  To gauge the impact of 

education differences for overall health, we focus on those behaviors that are most 

associated with poor outcomes: smoking, obesity, and to a lesser extent heavy drinking.  

The other outcomes remain important in testing theories about why education is related to 

health, however. 

At the same time that many health behaviors are related to education, these 

behaviors are not particularly highly correlated across individuals.  Cutler and Glaeser 

(2006) show that the correlation between different health behaviors is generally about 
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0.1.10  Were the difference in health behaviors driven by fixed aspects of individuals, 

such as discount rates or the value of the future, we would expect that health behaviors 

would be highly correlated: people who care about their health would maximize 

longevity in all ways.  These results presage our later findings that utility-function 

attributes do not explain a good part of the education gradient in health behaviors.   

 

II. Why Might Education Affect Health? 

To understand the link between education and health, we start with a simple 

model.  We suppose that individuals live for a maximum of two periods, which we label 

young (y) and old (o).  Individuals choose two consumption items each period, ct and bt.  

ct has no impact on future health; bt does.  Both goods increase current utility levels. We 

assume that the probability of living to the second period is given by p(by), where 

behaviors are normalized so that higher levels reduce survival (think of smoking): p’<0.  

Behaviors may or may not be costly.  Joining a gym is expensive.  But cutting out 

cigarettes or eating only half as much saves money.  As fits most of our examples, we 

assume that by does not have substantial material cost. The price of the other consumption 

good c is normalized to one. 

Lifetime utility is given by: 

),()(),( ooyyy bcUbpbcUW ⋅+= β  

and the lifetime budget constraint is given by: 

( )( ) oy cr1c-w =+  

                                                 
10 Correlations of binary variables are not obviously interpretable.  We show, however, that these 
correlations are small.. 
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whereβ  is the discount rate.  For simplicity, we assume that individuals earn exogenous 

labor income w in the first period only. Consumption in the second period is determined 

by saving in the first period and by the interest rate, r. 

 How might education affect health?  We consider four reasons.  The first is a 

direct effect of knowledge.  In the model, knowledge is represented by the function p(by).  

People who know that behavior by harms health in older age will perceive a lower 

marginal utility of consumption of by than people without this knowledge.  Their 

consumption will thus be lower.11 

 A second effect of education is through income (and in a more general model 

through all outcomes that education may improve such as marriage rates/quality).  Better 

educated people earn more than less educated people.  As a result, consumption of c will 

be higher in both periods of life, and so will utility.  To benefit from this higher utility, 

however, people need to be alive.  The value of increased income can be approximated as 

.)1()(
1

wUrbpW
tc Δ⋅+⋅⋅=Δ
+

β   Better educated people will reduce by to increase their 

expected utility from consuming greater levels of co. Hall and Jones (2004) use this 

theory to suggest that increased income should lead to substantial levels of medical 

spending.   

A third effect of education is through the discount rate or risk aversion – closely 

related in this model.  The theory that is typically told is one of third factors leading to 

both education and health (Fuchs, 1982).  People who have low discount rates value the 

                                                 
11 To see this, consider the choice of by. The first order condition for by is given by 

).,()( ooyb bcUbpU
y

⋅⋅−= β   As p’ falls (knowledge becomes more widespread), the marginal benefit 

of good b rises, and hence people consume less of good b. 
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future more.  To ensure realization of future utility, they put more effort into education 

and also invest in health promotion.  Thus, education and healthy behaviors are 

correlated, though the relationship is not causal.  Risk aversion plays the same role here.  

More risk averse people will live healthier lives, to guard against the possibility of early 

mortality.  If education is associated with less risky streams of future consumption, they 

will also invest more in education.   

The final theory of the importance of education is that education allows inputs to 

be combined more productively (Grossman, 1972), what is known as “productive 

efficiency”.  For example, everyone may know that smoking is bad for them, but better 

educated people will be able to implement strategies to lower smoking.  This theory is not 

represented directly in equation (1), but one might posit it in a formulation of by.  If by 

were the sum of a default (b) and an effort term that is related to education (f(e)), so that 

by = b - f(e), one could interpret f(e) as reflecting the value of education in changing 

behavior. 

 

III. Education as Command Over Resources 

Better educated people earn more than less educated people, and these differences 

in earnings could affect health.  There are two channels for this.  First, higher income 

allows people to purchase goods that improve health, for example health insurance.  In 

addition, higher income increases steady-state consumption, and thus raises the utility of 

living to an older age.  We consider direct measures of the value of the future in a later 

section.  We focus here on the impact of current material resources.   
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 The NHIS contains a number of measures of economic status.  We include 

controls for family income (a set of dummies for each of the income bracket), major 

activity (whether individual is working, at home, in school, etc), and a dummy variable 

for whether the person is covered by health insurance.  Family income is a natural 

control, although an ideal measure would be permanent income (average income over a 

period of time), rather than a single year’s income.  Finally, health insurance coverage is 

an obvious control in a model of health behaviors.  Geographic measures (region and 

urban location) control for regional differences in purchasing power, whereas family size, 

and marital status are important in that family income maybe a poor proxy of individual 

resources, depending on the number of individual that have claims on that income and 

also on how the family allocates resources among its members. 

 There are clear endogeneity issues with these variables.  For example, current 

income might be low because a person is sick.  Sicker people may be more or less likely 

to get insurance, depending on the operation of public and private insurance markets.  In 

each case, the coefficients on those variables may not be the ‘true effect’, and 

furthermore, including these variables may bias the coefficient of education. 

Nevertheless, if the newly included variables are exogenous, by including these variables 

in the regression, we can to assess the extent to which education is a proxy for these other 

variables.   Thus the results are suggestive, although by no means conclusive.12  

                                                 
12 Another limitation of our results is that we do not have good measures of permanent income, but we do 
to some extent test how important it is in the regressions that control for the value of future life, a proxy for 
presented discounted utility, which should incorporate expectations on permanent income. 
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 The second columns in Table 1 report regressions including these additional 

variables.13  Adding economic controls explains some of the education effect.  The 

coefficient on years of education in the current smoking equation falls by 21 percent, for 

example.  The coefficient on body mass index falls by 30 percent (roughly the same as 

the fall in the coefficients on overweight and obese), and the coefficient on heavy 

drinking falls by 8 percent.  A rough consensus is about a 20 percent reduction in these 

major adverse behaviors.  Scanning the last column of Table 1 suggests that these 

coefficients are not out of line.  Some changes in the education effect are very large, and 

others are very small, but most hover around 20 to 30 percent. In the appendix, we report 

similar results using other surveys, some of which contain better controls—for example 

in the HRS we can control for assets and parental education. The qualitative results are 

the same across surveys (TO BE ADDED).    

In total, therefore, we estimate that material resources account for about 20 to 30 

percent of the impact of higher education on health behaviors.  We now turn to other 

explanations for the remaining 70 to 80 percent.  In all future regressions we control for 

these variables in the NHIS, and test the explanatory power of additional controls. Other 

surveys that we use provide a richer set of family background variables, whenever 

possible we control for as many of these as we can. Details on the controls that are used 

are listed at the bottom of each table.  

 

 

 

                                                 
13 Different health variables are available in different NHIS surveys, not all of which have information on 
health insurance.  We note in the table which regressions do not have controls for health insurance. 
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IV. Education as Knowledge 

 The second reason why education might affect health behaviors is the obvious 

one: better educated people know more than less educated people, and this knowledge 

might be about appropriate health behaviors.  The data above suggested this is unlikely to 

be the entire explanation for behavioral differences, since many behaviors are generally 

known in the population.   

But we can test the theory directly as well.  The 1990 NHIS survey asks people a 

number of questions about the harms from smoking and drinking.  Respondents were 

asked whether smoking increased the chances of getting several diseases (emphysema, 

bladder cancer, cancer of the larynx or voice box, cancer of the esophagus, chronic 

bronchitis and lung cancer). For those under 45, the survey also asked respondents if 

smoking increased the chances of miscarriage, stillbirth, premature birth and low birth 

weight; and also whether they knew that smoking increases the risk of stroke for women 

using birth control.   

Similarly respondents were asked whether heavy drinking increased one’s 

chances of getting throat cancer, cirrhosis of the liver, and cancer of the mouth. For those 

under 45, the survey also asked respondents if heavy drinking increased the chances of 

miscarriage, mental retardation, low birth weight and birth defects. 

 Table 3 examines the relationship between education, knowledge, and health 

behaviors.  For each health measure, we report two sets of regressions.  The first includes 

the years of education variable and all the demographic and economics controls.  This 

coefficient is similar to that in Table 1, with the primary difference being that we use a 
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different year of the NHIS, which contains the knowledge questions.  The next columns 

also include a dummy variable for whether the person answered all questions correctly.   

 Knowledge is important for behaviors.  People who answered all smoking 

questions correctly are less likely to smoke, and people who answered all drinking 

questions correctly are less likely to drink, and drink less when they do.  But these 

additions do not materially affect the coefficient on years of education.  The maximum 

reduction in the education coefficient is 4 percent, and we cannot reject the hypothesis of 

no change in the education effect.   

 One might not expect the effect of education to be the same for people with 

different levels of knowledge.  It might be that education is only effective when people 

know what to do, for example by knowing how to translate knowledge into action.  We 

tested for this by interacting years of education with the dummy variable for whether the 

person answered all of the knowledge coefficients correctly.  These results (not reported) 

do not suggest major differences in either the smoking or drinking models.  Education 

generally mattered a bit less for those with more direct knowledge about the role of risk 

in disease, but the differences were not large, and the effects were not always statistically 

significant.  We conclude that specific knowledge of health risks is not the reason for the 

education gradient in health behaviors.  These results are similar to those reported by 

Meara (2001) and Kenkel (1991). 

 Knowledge may be specific or general.  People who are more educated are 

smarter overall, and this general intellectual ability may translate into an ability to 

analyze complex decisions and make appropriate changes.  To consider their theory, we 

use a measure of general knowledge present in the National Longitudinal Survey of 
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Youth (NLSY): the AFQT.  The AFQT was administered at baseline when the 

respondents were 14 to 17 years old.  We use the years of education that are reported at 

the time of follow-up (either in 1998 or 2002 depending on the outcome of interest).  

AFQT scores naturally differ by education.  College graduates score about 45 points 

higher on average than high school graduates (see table 2). Although we interpret AFQT 

to be a measure of ability or IQ – as most researchers do – it is possible that it is also a 

measure of schooling, in which case we may overestimate the role of ability and 

underestimate the role of education by including both variables together. 

 Education and health behaviors are highly correlated in the NLSY, as in the 

NHIS.  Indeed, the effect of education is somewhat greater in the NLSY than in the 

NHIS, especially for smoking.  This is not surprising since the NHIS spans a greater age 

range, and differential mortality by people with worse health behaviors would leave a 

residual pool of predominantly non-smokers at older ages.   

 As table 4 shows, AFQT scores are associated with health behaviors.  People with 

higher AFQT scores smoke less, are less likely to be a heavy drinker, exercise more, 

weigh less, and read food labels more often.  This difference in general knowledge is not 

the major explanation for education gradients in health behaviors, however.  The smoking 

coefficient declines by 20 percent when the AFQT score is included, the BMI coefficient 

falls by 4 percent, and the heavy drinking coefficient falls by 15 percent.   Thus, while 

there is some impact of general knowledge on behavior – perhaps 10 percent of the effect 

of education on average – that is not the primary reason why education is related to better 

health.   
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V. Utility Function Characteristics: Discount Rates, Risk Aversion and the 

Value of the Future 

 A third explanation for the link between health and behaviors is that discount 

rates, the value of the future, or risk aversion vary across individuals, and these traits 

explain both education investment and health investment.  The source of differences in 

utility functions is not clear.  Education may lead people to have lower discount rates 

(Becker and Mulligan, 1997): for example if education raises future income, individuals 

have an incentive to invest in lowering their discount rate. Education may also lead 

people be more risk averse. But these parameters may be distributed randomly, inherited, 

or a product of the early childhood environment.   

We already noted evidence that is inconsistent with this theory.  Even though 

essentially all health behaviors are correlated with education, health behaviors are not 

particularly correlated with each other.  If the only variation across individuals were 

discount rates or risk aversion, however, behaviors would be highly correlated across 

individuals.  Still, even if differences in the utility function are not the primary reason for 

differences in health behaviors, they may explain some of the differences.  It is thus 

valuable to test this theory directly.   

 Measures of discount rates or risk aversion are not readily available on most 

surveys.  Indeed, it is not entirely clear that there is a single measure of discounting that 

applies to all settings.14  With the acknowledgement that our measures are poor, we 

analyze them as they are. 

                                                 
14 Not all goods are traded in markets, so there can be different discount rates for money, health, time, etc. 
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 We start first with the overall value of the future.  Preliminary evidence on the 

value of life does not suggest that this is an important explanation. Figure 2 for example 

shows that the more educated report wanting to quit smoking at roughly the same rates as 

the less educated, which would not be the case if consumption was chosen optimally but 

the discounted value of the future was lower for the more educated. The figure also 

shows both groups report planning to quit in the next 30 days at roughly the same rates.   

Probably the best measures of discounting and of the value of the future comes 

from the National Survey of Midlife Development in the United States, or MIDUS.  

MIDUS was conducted in 1994-95 as part of a MacArthur Foundation Aging Network.  

The sample is representative of the population as a whole, although the survey was on 

paper and was very long.  Hence, response rates at the top and bottom of the income 

spectrum were relatively low (CITE).  There are about 3,000 observations in MIDUS, 

although for certain outcomes the sample is considerably smaller.  

MIDUS has several measures of the value of the future. We use an overall 

summary question about future expectations: individuals are asked “Looking ahead ten 

years into the future, what do you expect your life overall will be like at that time?”15 

There are some questions as well that can be used as proxies for discount rates.  

Individuals were asked whether they agreed with the following statement: "I live one day 

at a time and don't really think about the future".16 We code those that strongly disagree 

as being future-oriented. 

                                                 
15 Individuals were also asked to evaluate what various aspects of their lives might be like in the future, in 
several dimensions (health, willingness to learn, energy, caring, wisdom, knowledge, work, finances, 
relationship with others, marriage, sex and relationship with children). We investigated whether results 
differed when using these more detailed questions, but found essentially no difference, in terms of the 
education gradient. 
16 There are other possible proxies for how future oriented individuals are. The results are not affected by 
the choice of proxy. 
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 Table 2 shows summary measures of these variables by education.  The more 

educated are equally satisfied with their current life as the least educated, and those with 

some college report the lowest current satisfaction.  The relationship between education 

and future satisfaction is also not linear, being the highest among the college educated, 

followed by high school graduates, those with some college and high school dropouts.  

Although these satisfaction measures are not very highly correlated with education, 

Figure 3 shows that the ratio of future to current satisfaction is monotonically increasing 

in education—thus the more educated do indeed value the future more relative to the 

present. 

 MIDUS asks about some measures of health, though not as many as dedicated 

health surveys.  The list of health measures is shown in table 5.  It includes smoking and 

weight reduction, though not current alcohol consumption.  Questions are also asked 

about general health behavior, illegal drug use, and receipt of preventive care.   

 Table 5 shows results from the MIDUS survey.  The first columns report means 

of the independent variables.  Where we can compare, the means are very close to the 

national samples in the NHIS.  The education coefficients are also similar, if anything 

larger (perhaps a result of fewer less educated people).  Each year of education reduces 

smoking by 3.2 percent.  In this sample, education is not always statistically significant, 

but the samples are small. 

The theory above suggests 1-that people who are able to plan will invest more in 

health; 2-that those with higher future utilities will invest more in health; and 3-that there 

is an interaction term between the two: a higher value of the future will affect behavior 

more by those with better planning ability. The next columns show the impact of 
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including measures of current and future life satisfaction, the ability to plan for the future, 

and the interaction of planning and future life satisfaction.  There is no significant impact 

of these variables on education.  Indeed, in some cases the addition of these variables 

actually increases the effect of education. For those outcomes for which there is a 

significant effect of education in the baseline regressions, the largest reduction in the 

effect of education is about 16% for vigorous activity. There are two outcomes for which 

there is a very sizable reduction in the effect of education (work hard on staying healthy 

and blood pressure control) but the coefficient of education is never significant and 

therefore we ignore these results. Overall the impact of adding these variables is small.  

Because our samples are small and the proxy for discount rates may not be very 

good, we have experimented with other measures as well.  One might imagine the 

simplest behavior to undertake as being a good proxy of discounting.  For example, using 

a seat belt is so costless that differential use across individuals might well indicate the 

value of the future.  We have used this as a proxy for discount rates in the NHIS.  The 

results (in appendix table 1) again suggest little impact of discount rates on education.  

The education coefficient falls by only about 10 percent with the seat belt control.  

 Neither MIDUS nor NHIS have measures of risk aversion.  In order to investigate 

the role of risk aversion we use data from the Health and Retirement Survey (HRS). The 

HRS in 2002 asked questions that were explicitly designed by economists (see Barsky et 

al., 1997) to allow for categorization of individuals into 4 risk aversion categories. 

Respondents are first asked if he/she would risk taking a new job, given that family 

income is guaranteed now. The new job offers a chance to increase income but also 

carries the risk of loss of income. If the respondent says he/she would take the risk, the 
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same scenario is presented, but with riskier odds. Additional details on the construction 

of the risk aversion categories are in the Appendix. Table 2 shows that education is not 

monotonically related to risk aversion, with those with a high school degree or some 

college being the most risk averse, which already suggests risk aversion is not a very 

promising factor. 

 The results are presented in Table 6. The addition of the risk aversion categories 

has no impact on the coefficient of education.  Indeed, the categories for risk aversion are 

not very consistently related to health behaviors. Thus it may be that this measure, 

although perhaps a good measure of risk aversion to income shocks, may not be a good 

measure of tolerance of health risks.  

 

V.  Education and Productive Efficiency 

Deciding on optimal health behaviors requires formulating and carrying out plans, 

which can often be complex.  The vast majority of smokers, for example, wish to quit 

smoking, but they lack the time or willpower to carry it out.  It may be that time or 

willpower differ by education, and so explain differences in health behavior.   

Several pieces of evidence suggest this theory might have merit.  More educated 

people are better able to use complex technologies/treatments than less educated 

individuals.  Goldman and Smith (2002), for example, document that the more educated 

are more likely to comply with HIV and diabetes treatments, which are extremely 

demanding.  Rosenzweig and Schultz (1989) similarly show that contraceptive success 

rates are identical for all women for “easy” contraception methods such as the pill, but 

the rhythm method is much more effective among educated women. The more educated 
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may also be better at learning. Lleras-Muney and Lichtenberg (2002) find that the more 

educated are more likely to use drugs more recently approved by the FDA, but this is 

only true for individuals who repeatedly purchase drugs for a given condition, so for 

those that have an opportunity to learn. Similarly Lakdawalla and Goldman (2001) and 

Case, Fertig and Paxson et al. (2005) find that the health gradient is larger for chronic 

diseases, where learning is possible, than for acute diseases. 

We consider first time constraints.  The better educated spend more time at work 

than the less educated, suggesting behavioral change would be harder for them.  But non-

working time is not synonymous with leisure.  It may be that the daily hassles of life 

(cooking, errands, children, etc.) involve more intensive effort by the less educated, and 

hence leave them less time for health planning or the mental energy devoted to behavioral 

change. 

The main difficulty in testing this theory is that time diaries are notoriously 

incomplete, and are not linked to health behaviors.  As a partial proxy, we look at 

behaviors before and after retirement.  Prior to retirement, the time available for health 

decisions may be greater among the better educated.  After retirement, time allocation 

will be more equal.  We test this theory using data from the Health and Retirement Study.  

We relate health behavior to education, whether the person is retired, and an interaction 

of the two.  In one set of regressions we include individual fixed effects; in another we do 

not. 

The results, shown in table 7, are similar in each case.  In some cases, retirement 

increases the gradient by education (for example the gradient in exercise), but most of the 

time the behavior of the more and the less educated does not change differentially after 
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retirement. Although this evidence is very indirect, they suggest that time constraints are 

not responsible for education gradients.    

Beyond time, it may be that the better educated are better at following rules than 

the less educated.  Quitting smoking may involve rules such as not associating with 

smokers socially, not allowing cigarettes inside one’s house, not going to bars or 

restaurants where smoking is permitted, and similar restraints.  These rules can be 

difficult to follow, and the ability to do so may vary with education. 

To test this, we need data on the propensity of people with different education 

groups to follow rules.  Such data are not routinely asked.  The MIDUS survey has some 

questions on this, however.  Specifically, the MIDUS asks people how many rules the 

respondent has in his/her life, how strict the respondent's father was with rules in 

childhood, and how strict the respondent's mother was with rules in childhood.  Options 

were "a little," "somewhat," and "a lot."   

Table 8 examines the impact of controlling for the propensity to follow rules on 

the education difference in health behaviors.  The impact of including rules is very small.  

The impact of education on current cigarette smoking falls by only 1 percent, for 

example.  In other cases, the coefficient on education increases in magnitude.  This 

theory thus does not receive empirical support.  

These results raise the question of how the better educated do it.  Consider 

smoking, for example.  Our earlier results show that better educated people are less likely 

to have ever smoked, and more likely to have quit smoking.  This latter issue raises the 

question of whether the better educated people use different methods to quit smoking, or 

whether they are more successful at the same method (as with the finding of Rosenzweig 
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and Schultz, 1998, on contraceptive use).  The former suggests some form of allocative 

efficiency, the latter is consistent with productive efficiency differences.   

Using a special supplement of the NHIS on smoking, we look at whether the more 

educated use different methods to quit smoking (allocative efficiency) and whether 

conditional on the method employed, the educated are more successful at quitting 

(productive efficiency). The results are in Table 9.  The first column shows the baseline 

effect of education on quitting. About 50% of ever smoked report having quit, and each 

year of education lowers the probability by about 2 percentage points. In the second 

column we add controls for the type of method used, for the number of times the 

individual reports trying to quit and for the number of different methods they used. These 

results show that the better educated choose different quitting methods; adding controls 

for methods used lowers the effect of education by 21%.  

In the third column we interact these variables with education. Interestingly the 

more educated are more likely to quit with fewer attempts. Also as predicted, all of the 

interactions with method used are positive, although none is individually significant. 

Jointly all the interactions are significant, but the interaction with method used is only 

weakly significant. This evidence provides weak support for both the allocative and 

productive efficiency hypotheses. However the main effect of education actually 

increases, and remains significant. Thus there is a substantial part of the effect of 

education on quitting that is unrelated to the methods that individuals use to quit.        
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VI. Impaired Decision-making  

The most prominent theory outside of economics to explain social gradients in 

health in animals (for example see Sapolsky, 1993, 1998; though perhaps not, see 

Pettecrew and Davey-Smith 2003) and perhaps in humans (Marmot 2002) is the relative 

position one has in the social distribution. It is hypothesized that this relationship emerges 

because individuals at the lower end of the hierarchy have less control over their lives 

and are constantly subjected to arbitrary demands by others, causing increases in stress 

and subsequently resulting in stress-related diseases.  If education changes one’s relative 

rank, then this could explain the education gradient. It is very difficult to obtain measures 

of relative rank in modern human societies, but we can test whether education gradients 

are mediated by stress and self control, which are the main mechanisms emphasized by 

this theory.  

Good measures of stress are difficult to come by.  We use some proxies that are 

available.  First we look at the MIDUS and add several controls for whether individuals 

worry and feel stressed at home or at work. Results are presented in Table 10.  For those 

coefficients that were significant in the baseline regression, the coefficient of education is 

unaffected by the inclusion of these variables. 

In the NLSY, we can also control for several measures of sense of control. To our 

knowledge these are the best self-reported measures available in any survey.  Our 

controls include a self esteem score, a score about a sense of self control, a score about a 

sense of control over one’s life, depression and other personality measures possibly 

related to deviant behavior such as whether the individual was charged with a crime by 

1979. These results are reported in Table 11. The first column shows the effect of 
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education with only basic demographic controls, the second column adds measures of 

resources (current and past), family background measures and AFQT. These results 

suggest that general intelligence and resources explain about 45% of the education 

gradient, which is consistent with our previous results. The addition of sense of control 

variables reduces the effect of education by a very small amount, on average 7%. For two 

variables, light drinking and depression, we can explain the entire education gradient 

using family background resources and personality measures. For other variables, we can 

explain only 30% of the education coefficient with the available controls. There remains 

a large and significant effect in spite of our extensive list of controls. 

Psychological disorder is another possible reason for differential health behaviors.  

Of particular importance are depression and anxiety.  People with depression suffer a loss 

of interest in most activities, dissatisfaction with life, feelings of hopelessness and 

helplessness, and suicidal thoughts. Anxiety is characterized by persistent worry over 

many activities and events. Individuals suffering from these diseases may not think their 

future will be very good or may not be able mentally to make behavioral changes.  The 

NHIS contains some information about depression and anxiety.  Results from these 

regressions are in appendix table 2. Again, the addition of these controls has a small 

effect of the education coefficient, with the largest decline being of 14% for the number 

of cigarettes smoked and most others being much smaller. 

 

VII. Conclusion 

 Our results to this point do not yield a firm explanation for why education is 

related to health.  We can explain some of the education effect by resources and general 
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knowledge.  In a number of different data sources, these factors account for perhaps 30 to 

40 percent of the education gradient – though this is likely overstated, given the reverse 

impact of poor health on income.  Even with this overstatement, however, well over half 

of the education gradient in health behaviors remains to be explained. 

The obvious question is what we are missing.  Our results here are necessarily 

speculative, but one possibility deserves comment.  It may be that more and less educated 

people intellectualize information differently.  For example, anti-smoking information 

has generally been presented as factual information, while pro-smoking advertising has 

been more sensory (the manliness of smoking, for example).  Perhaps factual data 

appeals more to the better educated and sensory input appeals more to the less educated.   

Some evidence in favor of this theory comes from the history of smoking 

reductions.  Prior to the Surgeon General’s report on the harms of smoking in the early 

1960s, better educated people smoked the same as, or more than, the less educated.  The 

big change since the Surgeon General’s report has been a reduction in smoking among 

the better educated.  The bulk of the less educated still believe that smoking is harmful 

for them, but the sense of immediacy associated with that belief may differ.  Other 

evidence in favor of the theory comes from questions about seat belt use.  Both better and 

less educated people report believe that seat belts protect them in the case of an accident, 

but some less educated people also believe that a seat belt can harm them.  Fewer better 

educated people believe this.17 

                                                 
17  While this theory is promising, not all the evidence is consistent with it.  Some researchers have shown 
video testimonials to men with prostate cancer, allowing them to make more informed choices about their 
treatment options.  The impact of these videos is similar by education. 
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Whether this theory is right or another one, the question we raise is fundamentally 

important.  Without understanding why health behaviors differ by education, we will 

never be able to significantly close the education gap in health.  
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Appendix: Data details and variable construction 
 

Data Sets used 
Dataset Analysis Years Samples 

National Health Interview 
Survey (NHIS) 

1990, 1991, 1992, 
1994, 2000 Whites aged 25 and older. 

National Longitudinal Survey 
of Youth 1979 (NLSY79) 

1998, 2002 
 

All respondents with non-missing 
dependent and independent variables. 

National Survey of Midlife 
Development in the United 
States (MIDUS) 

1995-1996 
 

All respondents with non-missing 
dependent and independent variables. 

Health and Retirement 
Survey (HRS) 
 

Waves 2-5, 
corresponding to 
HRS '94, '96, '98, '00 

All respondents who were aged 25 or 
older in Wave 1, interviewed in Waves 
1-5 (proxy interviews were discarded), 
who had non-zero weights in each 
wave. 

 
Construction of variables on knowledge of the harms of smoking and drinking 
  
cig1know: cig1know is constructed from the following questions: 
1. Tell me if you think cigarette smoking definitely increases, probably increases, 

probably does not increase, or definitely does not increase a person's chance of getting 
to following problems- 
a. Emphysema  
b. Bladder cancer  
c. Cancer of the larynx or voice box  
d. Cancer of the esophagus  
e. Chronic bronchitis  
f. Lung cancer    
                                                                                                                                          

cig2know: cig2know is constructed from the following questions: 
1. [asked if < 45 years old] Does cigarette smoking during pregnancy definitely increase, 

probably increase, probably not, or definitely not increase the chances of- 
a. Miscarriage  
b. Stillbirth  
c. Premature birth  
d. Low birth weight   

2. [asked if < 45 years old] If a woman takes birth control pills, is she more likely to have 
a stroke if she smokes than if she does not smoke?    

                                                                                                           
cigknowall: cigknowall is equal to one if age<45 and all cig1know & cig2know questions 

are correct and equal to 1 if age>=45 and all cig1know questions are correct. 
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drk1know:  drk1know is constructed from the following questions: 
1. Tell me if you think heavy alcohol drinking definitely increases, probably increases, 

probably does not increase, or definitely does not increase a person's chance of getting 
to following problems- 
a. throat cancer  
b. cirrhosis of the liver  
c. cancer of the mouth.        
                                                                                                                            

drk2know: drk2know is constructed from the following questions: 
1. Does heavy drinking during pregnancy definitely increase, probably increase, probably 

not, or definitely not increase the chance of- 
a. Miscarriage  
b. mental retardation of the newborn  
c. low birth weight of the newborn  
d. birth defects.                          
                                                                                                                                     

drkknowall: drkknowall is equal to one if age <45 and all drk1know & drk2know 
questions are correct and equal to 1 if age>=45 and all drk1know questions are 
correct                           

 
Construction of Risk Aversion Measure (from HRS documentation) 

 
R is asked if he/she would risk taking a new job, given that family income is guaranteed 
now. The new job offers a chance to increase income but also carries the risk of loss of 
income. If R says he/she would take the risk, the same scenario but with riskier odds is 
presented. If R says he/she would not take the risk, the same scenario with less risky odds 
is asked. 
 
The question wording is: Now I have another kind of question. Suppose that you are the 
only income earner in the family, and you have a good job guaranteed to give you your 
current (family) income every year for life. You are given the opportunity to take a new 
and equally good job, with a 50-50 chance it will double your (family) income and a 50-
50 chance that it will cut your (family) income by a third. Would you take the new job? 
 
If yes, then: Suppose the chances were 50-50 that it would double your (family) income, 
and 50-50 that it would cut it in half. Would you still take the new job? 
 
If no, then: Suppose the chances were 50-50 that it would double your (family) income 
and 50-50 that it would cut it by 20 percent. Would you then take the new job? 
 
This variable is set using the following: 
1. R takes first risk and second (more risky) job=1, least risk-averse. 
2. R takes the first risk but not the second=2, 2nd least risk averse. 
3. R doesn’t take the first risk but does take the second (less risky) job=3, 2nd most risk 
averse. 
4. R takes neither risk=4, most risk averse. 
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Figure 1: Effect of education on various health behaviors, by single year of schooling 
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Note: Marginal effects from logit regressions on education, controlling for race and gender. The shaded 
areas are 95% confidence intervals for each coefficient. NEED TO ADD HEAVY DRINKING.



 

 
 

Figure 2: Intentions on quitting smoking 
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  Note: Data are from the NHIS. 

 
 
 
 


