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Abstract 

This paper tests the hypothesis that education improves health and increases people’s life 
expectancy. Smoking histories—reconstructed from retrospective data in the National 
Health Interview Surveys in the United States—show that after 1950, when information 
about the dangers associated with tobacco consumption started to diffuse, the prevalence of 
smoking declined earlier and most dramatically for college graduates. More educated 
individuals are also more likely to quit smoking: incidence analysis of smoking cessation 
shows a strong education effect. The instrumental variable approach, which relies on the 
fact that during the Vietnam War college attendance provided a strategy to avoid the draft, 
indicates that education does affect decisions about whether to smoke or stop smoking. 
 
 
 
 



1.  Introduction  

The strong correlation between education category and health outcomes, even after 
controlling for income, has been recognized as a robust empirical observation in the social 
sciences and economic literature (Deaton and Paxson 2003; Fuchs 1982; Grossman 2004; 
Lleras-Muney 2004). The decision to smoke or not to smoke is a conscious choice that 
directly affects the health status and ultimately the mortality of individuals. It therefore 
provides an interesting opportunity to investigate how education, by influencing behaviors, 
affects health outcomes. 

Smoking habits were not initially perceived as dangerous. The information 
revealing the health damaging consequences of cigarette smoking emerged gradually 
between 1950 and 1970. Variations in smoking prevalence across education groups during 
this period might inform us about the way individuals reacted to that information and how 
education is instrumental in accessing and processing this information. 

It turns out smoking is the leading cause of premature adult mortality. Each year in 
the United States, tobacco use causes more than 440,000 deaths and results in more than 
5.6 million years of potential life lost.1 The impact on mortality of smoking, and the 
potential role of education in prevention suggest that traditional estimates of the returns to 
education—focusing exclusively on labor market outcomes—might be too low. This paper 
examines whether the effect of education on improving health outcomes can be considered 
as causal. 

This issue is central in the economics literature on the interaction between health 
and education. Theoretical explanations for this correlation can be classified into three 
broad categories. One explanation stresses that education is an investment. Education will 
deliver a higher income, a higher consumption level in the future, and raises the value of 
staying alive (Becker 1993). More educated individuals are healthier because their 
investment in the future gives them the right incentives to protect their health. Another 
explanation, based on education entering as a factor in the health production function 
(Grossman 1972), emphasizes that education improves the access to health-related 
information and the processing of that information to make health-related decisions. A 
third view (Farrell and Fuchs 1986; Fuchs 1982) claims that the observed correlation 
between health and education is mainly due to unobservables, like the discount factor or 
the ability that causes the same individuals both to study longer and to take greater care of 
their health.  

This paper analyzes smoking prevalence across education groups in the United 
States from 1940 to 2000. Despite the lack of surveys linking education and smoking 

                                                 
1 http://www.cdc.gov/tobacco/issue.htm (accessed on May 11, 2004). 
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before 1966, this information is obtained by using retrospective smoking histories 
constructed from the smoking supplements of National Health Interview Surveys 
conducted between 1978 and 2000. The conclusion from this analysis is that the smoking 
prevalence among more educated individuals, college graduates in particular, declined 
earlier and most dramatically than any other education category. The decline for college 
graduates started in 1954, four years after the medical consensus on the health 
consequences of smoking and 10 years before the publication of the first Surgeon 
General’s Report on this issue. This suggests that they had easier access to the information 
and/or were more able to process that information.  

The decision to quit smoking—usually taken after education is completed—
provides a clearer margin for analysis than  smoking initiation, which generally occurs 
before schooling levels are definitive. The paper further develops a detailed study of the 
incidence of smoking cessation using a proportional hazard model, which  shows the 
strong effect of education on the probability for smokers to quit smoking at any point in 
time. The analysis for all birth cohorts of smoking age during the 1950–70 period, when 
the information on the risks associated with tobacco was not uniform, indicates that it was 
during this period that the effect of education was the strongest, independent of age. The 
instrumental variable approach used―college attendance as a draft avoidance strategy 
during the Vietnam War—suggests that a college education affects decisions about 
whether to smoke or stop smoking, even after controlling for income.  

The paper is structured as follows. Section 2 presents the results from the analysis 
of the smoking prevalence in the United States from 1940 to 2000. Section 3 focuses on an 
analysis of the incidence of smoking cessation among smokers. Section 4 contains the 
results of the instrumental variable strategy that exploits, as an instrument for education, 
college attendance as a draft avoidance strategy during the Vietnam War. Section 5 
concludes. 

2.  Evidence from Smoking Histories in the United States, 1940–2000  

It is well known by social scientists that more educated people are less likely to 
smoke (Wald 1988). The literature about the negative correlation between education and 
tobacco use has become a key element in the debate about whether education is causal in 
improving health.2 

The study of smoking habits and education prior to the arrival of the information 
about the dangers of smoking for the health have been less studied due to lack of data 
(Ferrence 1989; Harris 1983; United States Government 1980). Before 1950, even though 

                                                 
2 See Berger and Leigh (1989); Chaloupka and Warner (2000); Currie and Moretti (2003); Farrell and 

Fuchs (1986); Fuchs (1982); Grossman (1975); Kenkel (1991); Meara (2001); Sander (1995); Viscusi (1990, 
1992). 
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the medical literature mentioned tobacco smoking as a possible factor in causing mouth 
and lip cancer, there was no consensus in the medical profession. This consensus was 
achieved in 1950, with the publication of five studies, four in the United States and one in 
the United Kingdom showing the link between smoking and lung cancer (Peto and others 
2000). These medical findings were echoed in the popular press in 1953 in the ‘‘Reader’s 
Digest’’ and in ‘‘Consumer Report’’ (United States Government 1989; Cutler and 
Kadiyala 2003; Viscusi 1992). In 1964, the publication of the first Surgeon General’s 
Report (United States Government 1964) gives the endorsement of the government and 
disseminates the information to a larger public. The release of this report has been ranked 
one the most important news event of 1964 (United States Government 2004). It marks the 
beginning of awareness campaigns and prevention efforts. In 1966, a first health warning 
was made mandatory on cigarettes packages. The wording was rather timid: ‘‘Caution: 
Cigarette Smoking May be Hazardous to Your Health’’. Long debates in Washington 
(National Conference on Smoking and Health 1970) brought in a stronger language in 
1970: “Warning: The Surgeon General Has Determined that Cigarette Smoking is 
Dangerous to Your Health.” Given the overwhelming majority of literate smokers in 1970, 
the health damaging consequences of smoking can be considered as common knowledge 
by then. The period 1950-1970 can thus be interpreted as a period of gradual diffusion of 
that information and it is reasonable to expect the more educated individuals to have had 
access to that information earlier in that period. How did this differential access to 
information impact smoking behaviors? This part of the paper will address this question. 

2.1 Data  

The problem in studying smoking behaviors before and after the health damaging 
consequences of smoking became widely public is the lack of data linking smoking 
prevalence and education category before 1966. The first smoking supplement included in 
the National Health Interview Survey dates from 19653, and in 1966 education categories 
were included (United States Government 2004).4  

                                                 
3 Gallup surveys about tobacco use were available as soon as 1949, but do not classify the respondents 

by education category (Cutler and Kadiyala 2003; Viscusi 1992). 
4 The only statistics taken from current surveys where some information about the relationship between 

smoking and education levels is available are from the United Kingdom (Wald 1988). In 1948, men from 
almost all ‘‘social classes’’ were smoking at a very similar and very high level (between 64 and 72 percent). 
Only the lower ‘‘class’’, i.e., manual workers earning less than 7£ per week were smoking significantly less 
(45 percent). By 1985, the situation had reversed: the education/smoking gradient was clearly negative 
(smoking prevalence among skilled and partly skilled manual occupations was 40 percent; 34 percent among 
skilled manual occupations; 28 percent for clerical and lower professional, and 20 percent for professional 
clerical occupations). To get information about the level of smoking prevalence in the U.S. population before 
1966, most studies rely on sales data to compute the per capita number of cigarettes consumed per year 
(United States Government 1994). This approach does not allow disaggregating consumption of cigarettes by 
education categories. 
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This paper uses 16 smoking supplements from different years of the National 
Health Interview Survey between 1978 and 2000 to construct smoking histories going back 
before 1950. A similar method, based on cohort reconstruction, has been used in the 
sociological and medical literature with U.S. and Canadian data (Ferrence 1989; Harris 
1983; United States Government 1980). 

Since 1978 the smoking questionnaire in the National Health Interview Survey 
includes questions about the age at which individuals started smoking cigarettes, if they 
ever started, and about how long ago they stopped, if they did so. Using the year at which 
individuals started smoking and the year at which they stopped, I constructed 373,738 
smoking histories of adults aged 25 and above at the time of the interview.5  

To make sure that the education variable is not time sensitive, and given that most 
people will have reached their definitive education level by age 25, I have sampled only 
individuals aged 25 and above.  

2.2  Smoking Prevalence by Education Category, 1940–2000 

Figure 1 shows how the general smoking prevalence evolved in the United States 
from 1940 to 2000. The years 1950 (consensus in medical journals), 1964 (first Surgeon 
General Report) and 1970 (clear health warning on the packages) are benchmarks in the 
gradual diffusion of the information about the health consequences of tobacco. Smoking 
prevalence in the population aged 25 and above was 37.7 percent in 1940 and reached a 
peak of 45.9 percent in 1957, before the publication of the Surgeon General’s report. After 
that, it steadily decreased and reached 24.6 percent in 2000. 

Figure 2 breaks down the data used in figure 1 in four educational groups: 
individuals with less than a high school degree, high school graduates, individuals with 
some undergraduate education and finally college graduates together with individuals 
having studied at the graduate level. It is worth mentioning that each point on figure 2 is 
estimated from at least 1,000 observations. In 1940 individuals with less than a high school 
degree are the least likely to smoke (35.8 percent). The smoking prevalence for the three 
other education categories is all close to 40 percent (39.4, 40.8, and 40.4 respectively). By 
2000 there is a clear negative gradient between educational achievement and smoking 

                                                 
5 To estimate the smoking prevalence in any year, I created a dummy variable for every individual who 

interviewed after or during that year and was aged 25 and above in that year. The dummy takes the value 
zero if the individual never smoked, started after that year or stopped before it. It takes the value 1 if the 
individual smoked during that year. In the 1983, 1985, 1990, 1991 and 1994 surveys, no questions about the 
age at which individuals started smoking were included. Given that, in the other 11 surveys, 93.3 percent of 
the respondents who ever started smoking had started by age 25, and since I only sampled individuals aged 
25 and above, I considered every person to have ever smoked in these five surveys has having started by age 
25. Individuals might stop smoking for a certain period and then resume. A few surveys (1978, 1979, 1980, 
1990, 1991, 1992) included questions about temporary smoking cessation, but since in 86.2 percent of the 
cases the period of temporary smoking cessation was not longer than one year, I have for simplicity ignored 
it and decided to use only the starting year and the year of definitive cessation. 
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prevalence. The prevalence of smoking among individuals with less than a high school 
degree is 29.6 percent, 28.4 percent for high school graduates, 25.6 percent for people with 
some college education, but only 14.2 percent of people with at least a college degree 
smoke. The most striking feature of figure 2 is that smoking prevalence among the college 
graduates declined earlier and more dramatically. This declining trend starts in 1954, 10 
years before the first Surgeon’s General Report and only one year after the first articles in 
the general press. Differences in smoking prevalence among the three lower education 
categories are less marked, but a careful examination of figure 2 reveals, however, that the 
ranking between these three categories has been inverted between 1940 and 2000. Figure 2 
clearly supports the idea that more educated people reacted more quickly and more 
strongly to the information about the health damaging consequences of smoking.6 

Keep in mind that in this analysis the general level of education in the population 
has been steadily increasing between 1940 and 2000. Being a college graduate in 1940 was 
more exceptional than it was in 2000. Figure 3 addresses this question by plotting the 
smoking prevalence among individuals above or under the average education level in each 
year for individuals aged 25 in that particular year.7 Initially, individuals above the average 
education level were more likely to smoke. The positive difference between the prevalence 
in both groups has been gradually decreasing and now the situation has been inverted, 
since individuals under the average schooling level in the population are much more likely 
to smoke. 

2.3  Sample Composition Issues 

The retrospective smoking histories allow a complete overview of smoking 
prevalence patterns by education levels from 1940.8 However, this method presents two 
problems in the composition of the sample. First, since the information about smoking 
prevalence between 1940 and 1977 is gathered from surveys taken between 1978 and 
2000, only individuals who survived up to the year of the survey are interviewed. Since 
smokers usually die sooner than nonsmokers, this creates a ‘‘survivor’’ bias: nonsmokers 
are disproportionately represented among persons interviewed at older ages. This problem 
is avoided by selecting respondents less than 60 years of age at the time of the survey. 
Even though there is already some excess mortality due to smoking before age 60, most of 

                                                 
6 De Walque (2003) confirms that this general picture is valid when males and females are analyzed 

separately. 
7 In 1940, the average education level was between 10 and 11 years of education, in 1954 it went above 

11 and in 1976 it went over 12. This explains the discontinuity in 1976, since in that year high school 
graduates, who were previously above the average, fell under the average. 

8 I have compared current smoking prevalence rates by education from 1974 to 1999 as calculated 
directly from the yearly National Health Interview Survey with the estimates obtained in this paper using 
retrospective smoking histories constructed from 16 surveys. The estimates using these two methods are very 
close. Results are available on request from the author. 
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the premature deaths from smoking-related diseases occur between age 60 and 75 (Peto 
and others 2000). Figure 4 plots the smoking prevalence from 1945 to 2000 by education 
categories for respondents aged 60 or less at the time of the interview. The historical 
patterns of smoking prevalence by education levels are similar to the ones described 
previously.9  

The fact that data for the period 1940-1977 are taken from interviews after 1977 
implies that the age distribution for the years before 1978 is not complete. The data for the 
year 1940, for example, is made from individuals 25 years of age and above, but young 
enough in 1940 to have survived up to at least 1978, i.e., 38 years later. As one gets closer 
to 1978, the age distribution in the sample becomes closer to the age distribution in the 
general population. To address this problem and maintain a constant age distribution, 
figure 5 plots the smoking prevalence by education for individuals between the age of 25 
and 30 in each year. If we consider that figure 5 is somewhat less precisely estimated given 
the reduced sample size implied by the selection of the 25-30 age group, figures 4 and 5 
are very similar.10  

Even though the above mentioned sample composition issues, which are inherent to 
the retrospective nature of the data, need to be taken into consideration and have some 
influence on the estimation of the smoking prevalence between 1940 and 1950, they do not 
affect the main conclusion already drawn from figure 2: more educated individuals reacted 
earlier and more dramatically to the arrival of information about the health consequences 
of smoking. By controlling for age at the time of the interview and year of birth, 
multivariate regression analysis of the type performed in sections 3 and 4 also allows 
addressing some of those sample composition issues. 

Another problem, however, with the way the data set has been constructed, is that it 
is only possible to use time-invariant variables like gender, race, and educational 
achievement (which I assume does not vary after age 25). Variables such as income or the 
number of cigarettes smoked per day, present in most of the surveys, are measured at the 

                                                 
9 However, a comparison between figures 2 and 4 confirms the existence of a survivor bias. This is best 

seen in the 1945-1950 period: in figure 4 the smoking prevalence is higher (above 50 percent) than in figure 
2 and the trend up to the early 1960s is rather flat, whereas figure 2 suggests an increasing prevalence up to 
that point. These two comparisons suggest that in figure 2, between 1940 and 1950, nonsmokers are over-
represented because of the survivor bias. By construction, however, the importance of this survivor bias 
decreases over time. 

10 The two sample composition issues discussed here explain probably also why the less-educated 
category appeared less likely to smoke in 1940 in figure 2 but not in figures 4 and 5: earlier in the century, 
before 1940, tobacco might have been too expensive for the less-educated segment of the population, so that 
they were less likely to start smoking. Older people with low education were not likely to smoke in the 1940s 
so this dragged down the smoking prevalence for individuals with no high school degree. When the sample is 
restricted as in figures 4 and 5 to people that were young between 1940 and 1950, the smoking prevalence for 
the individuals with less than a high school degree between 1940 and 1950 becomes very close to the 
prevalence of the other education groups. 
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date of the survey but, since they can vary over time, they are not included in the 
specifications for which I rely on retrospective data.11 Section 4, however, by investigating 
whether or not the individuals are currently smoking as a dependent variable, will allow for 
controlling for income. 

The price of cigarettes is also an important element of the smoking decision, even if 
tobacco is an addictive good (Becker, Grossman, and Murphy 1994). The National Health 
Interview Surveys do not include information about prices but the evolution of the real, 
after-tax price of a pack of 20 cigarettes from 1955 to 2000 is reconstructed in De Walque 
(2003). Despite a slight increase in the early 1970s, the real price of a pack of cigarettes 
has been fairly constant up to the early 1980s. Substantial increases in taxation after 1980 
and the Tobacco Settlement in the late 1990s explain the rise in the real price to 
consumers. Figure 2 indicates that most of the differential in smoking prevalence by 
educational level is already present before the early 1980s and has occurred when there 
was no substantial variation in the real price of cigarettes.  

3.  Smoking Initiation and Smoking Cessation 

Smoking prevalence in the population is a stock that is defined by two flows: 
smoking initiation and smoking cessation. The upper panel of table 1 presents the results of 
a logit estimation where the dependent variable is an indicator for whether the individual 
ever started smoking. The estimation has been made for all individuals born between 1910 
and 1969 and then separately for each 10-year birth cohort in that interval. In order to 
facilitate the interpretation of the results, I have indicated the age of each birth cohort in 
1950 and in 1970, the starting and ending points of the period of gradual introduction of 
the information about the dangers of smoking. The average of the marginal coefficients, 
taken observation by observation, of the logit estimation are reported. In order to control 
for the sample composition issues discussed earlier, survey and year of birth dummies have 
been included. The other regressors are a set of dummies for the education categories (less 
than high school is excluded) and dummies for gender and race categories (female and 
white are excluded).  

The results on the whole sample indicate that the likelihood of smoking decreases 
with schooling. The most striking results of the estimation, however, are found in the 
evolution of the coefficients on the education categories dummies when progressing across 
the birth cohorts. For the first two birth cohorts, born between 1910 and 1929, higher 
educational achievement does not necessarily lead to a lower probability of smoking. 
These two birth cohorts were aged between 21 and 40 in 1950 and between 41 and 60 in 
                                                 

11 Using the single 1990 National Health Interview Survey, I verified that considering the quantity of 
tobacco smoked does not change the conclusion (De Walque 2003). Controlling for income, the higher the 
level education among smokers, the smaller the amount of cigarettes smoked daily. This result reinforces my 
previous conclusions: more educated people are less likely to smoke and, if they smoke, they are smoking 
fewer cigarettes per day. 
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1970. The information about the dangers of smoking was made available to them after they 
had taken the decision to start smoking (a decision usually made in the late teens or early 
twenties). However, individuals with at least a college degree were always found less 
likely to have started smoking. But the striking pattern is that the magnitude of the 
negative coefficient on the college and above dummy increases steadily with each birth 
cohort. For the two other categories, the coefficients, which are positive for early cohorts, 
also become more and more negative for younger cohorts. With the gradual arrival of the 
information about the dangers of smoking, the role of education in explaining differences 
in take-up rates of smoking is larger. It is also noteworthy to realize that white males are 
more likely to have started and African Americans less likely, but that the effect of those 
variables is declining for younger birth cohorts. 

The lower panel of table 1 contains the results of a similar logit analysis for the 
other main determinant of smoking prevalence, the decision to quit smoking. The sample 
size is restricted to the individuals who started smoking. The results point in the same 
direction as in the upper panel: the probability to have stopped smoking increases with the 
education level. And again, the striking result is that the coefficients on the education 
categories are increasing with the year of birth of the cohorts.12 Interestingly, the results 
reveal that if females and African Americans were less likely to start smoking, they are less 
likely to quit if they have ever started. This difference in quitting behavior by gender 
disappears, however, for the younger cohorts.13 The conclusion from table 1 is that the 
differences in the decline in smoking prevalence across education groups are due both to 
differences in behaviors at the entry and exit points: more educated individuals are less 
likely to start and more likely to stop.  

The distinction between the two margins of the smoking decision―starting vs. 
quitting smoking―is relevant when considering the relationship between education and 
smoking. Indeed, the median age of smoking initiation is 17, before most differences in 
educational achievement take place, while the median age of smoking cessation is 37, 
when the schooling levels of most individuals can be seen as definitive. Farrell and Fuchs 
(1986) use the age pattern of smoking initiation to show that “the strong negative relation 
between schooling and smoking observed at age 24 is accounted for by differences in 
smoking behavior at age 17, when all subjects were all in the same grade.” They use this 
finding to reject the causality from schooling to smoking, in favor of a “third variable” 

                                                 
12 The only exception is for the last birth cohort, but this is explained by the fact that those individuals 

were interviewed at much younger ages and therefore have had less time to decide whether or not to smoke. 
This is confirmed by the fact that the observed probability to have stopped smoking is declining as the 
cohorts get younger. Considering this effect of age on the probability of smoking cessation, the fact that the 
coefficients on the education dummies increase up to the 1950-59 birth cohort is even more striking. 

13 De Walque (2003) also reports the results of a linear regression where the dependent variable is the 
age at which individuals, who started and stopped smoking, decided to quit. The conclusion is that more 
educated people, when they quit smoking, decide to do so at a younger age. 
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hypothesis. Using the data set constructed for this paper, the results obtained by Farrell and 
Fuchs (1986) can be replicated and confirmed.14 However, this section will argue that the 
findings of Farrel and Fuchs (1986) are not sufficient to reject the causality from schooling 
to smoking because the decision to quit smoking is also strongly influenced by educational 
attainment and generally occurs when schooling is definitive. 

Figure 6 illustrates that it is between age 30 and 35—between 1945 and 1955, when 
the information about the dangers of smoking started to diffuse—that the difference in 
smoking prevalence between college graduates and other individuals born between 1915 
and 1920 started to emerge. This suggests that the decision to stop smoking—and the 
timing of this decision—is very important for explaining the differences in smoking 
prevalence across education categories and motivates a more formal analysis of the 
incidence of smoking cessation which combines the probability to quit with the age at 
quitting.  

Following Meyer (1990) and Finkelstein and Poterba (2004), I use a semi-
parametric proportional hazard model using Cox’s partial likelihood technique (Cox 1972, 
1975) to perform a survival analysis. Using the same data set, described previously, of 
smoking histories derived from subsequent National Health Interview Surveys, the sample 
is restricted to individuals who had smoked in their life and were still smoking at age 25, 
who are then observed from age 25 onward when their schooling level can be considered 
definitive.15 The duration measure is the length of time between entry under observation at 
age 25 and exit for individuals who continued smoking until the date of the survey or the 
date of smoking cessation for former smokers at the date of interview. The failure event is 
smoking cessation.16   

The hazard for individual i at time t is assumed to be: 

(1) hi(t) = ho(t) exp (xi’β)        

where ho(t) is the baseline hazard at time t, which is left unestimated, xi is the vector of 
explanatory variables for individual i and β is the vector of parameters to be estimated. The 
implicit assumption behind this proportional hazard model is that the baseline hazard has 
the same shape for everybody and that covariates like education, gender, race, and age 
would affect it proportionally. 

It is possible, however, to allow for the baseline hazard to take a different shape for 
different groups of individuals, by stratifying the estimation. In that case, the hazard for 
individual i at time t takes the form: 

                                                 
14 Results available on request. 
15 Ninety-three percent of individuals who have smoked in their life started at age 25 or younger. 
16 I abstract from temporary interruptions in smoking that are shorter than one year (see note 5). 
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(2) hi(t) = ho1(t) exp (xi’β)  if individual i is in group 1 

hi(t) = ho2(t) exp (xi’β)  if individual i is in group 2.   

Table 2 presents results where the data have been stratified by gender, race, and 
year of birth as well as by age at interview and by the year of the interview, since the data 
is constructed from smoking histories taken from interviews ranging from 1978 to 2000. 
Table 2 indicates that, among smokers, the probability of smoking cessation at any point in 
time increases highly with education. The very significant results indicates that, for all 
decades and all birth cohorts, an additional year of education increases by 7.6 percent the 
probability that that person will quit smoking.17  

Table 2 further analyzes the effect of education on the incidence of smoking 
cessation by dividing the sample across birth cohorts and across decades. The first row 
shows the effect of education on the probability of smoking cessation during the 1940-
2000 period, by 10-year birth cohort, from the cohort born between 1910 and 1920 and the 
cohort born between 1970 and1980.18 The effect of education appears to be increasing 
from earlier to later birth cohorts, with some leveling off for the three last birth cohorts. 
However, across birth cohorts the period considered as well as the age ranges considered 
varies widely. One constant, if we exclude the 1940-1950 decade, is that, reading each row 
horizontally from right to left, during each decade, the younger the individuals, the 
stronger the effect of education on smoking cessation.  

The first column of table 2 shows the effect of education on the probability of 
smoking cessation for all birth cohorts, decade by decade, during the 1940-2000 period. 
The effect of education increases steeply from the 1940s to the 1950s and further from the 
1950s to the 1960s, while the information on the dangers of smoking start to diffuse. The 
effect of education is still strong, but reaches a plateau thereafter. Again, however, the 
composition of the sample for each decade varies widely in terms of birth cohort and age 
ranges. In this respect, an analysis following each cohort separately from decade to decade 
is more interesting.  

When table 2 is read vertically by birth cohort the striking result is for the four birth 
cohorts of smoking age during the 1950-1970 period. When the information on the health 

                                                 
17 When looking at education categories, compared to individuals with less than a high school 

education, high school graduates are 23.1 percent are more likely to quit smoking; individuals with some 
college education are 46.8 percent more likely to quit smoking; and college graduates 106.1 percent more 
likely to stop smoking. These results also hold when the sample is divided across genders: the point estimates 
are slightly higher for females, but qualitatively they are similar. 

18 Notice that for this birth cohort, since I only consider individuals above age 25 and since the last 
survey used is from 2000, the survival analysis actually follows individuals born between 1970 and 1975 
interviewed during the 1995-2000 surveys, while they were between ages 25 and 30. Mutatis mutandis, the 
same reasoning applies to the last cell of each row. 
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impact of smoking was not uniform and widespread, the effect of education on smoking 
cessation is always the highest during these two decades (see the highlighted box in table 
2), even though during that period each birth cohort was in different age ranges. It seems 
therefore that, there is a specific period effect attached to the decades of the gradual 
diffusion of the information on the dangers of smoking. This is consistent with the 
hypothesis that a differential in the access to and in the ability to process information 
(Grossman 1972) might explain the positive correlation between health and education. 
This hypothesis will be further tested in section 4 that proposes an instrumental variable 
approach. 

4. The Vietnam Draft as Instrument for College Education 

The evidence presented in sections 2 and 3 documents the appearance, after 1950, 
of a negative gradient between educational achievement and smoking habits. This gradient 
is present at both margins: smoking initiation and smoking cessation. As such, this 
evidence is not entirely conclusive about the mechanisms through which education affect 
health decisions and does distinguish between three theories explaining the correlation 
between health and education: (1) education is causal in reducing smoking by entering as a 
factor in the health production function; (2) education increases the stream of future 
income and consumption and ultimately the value of life, so that it provides incentives for 
individuals to protect this stream by reducing mortality risks; or (3) the correlation between 
education and health is due to unobservables like the discount factor or ability that causes 
the same individuals to both study longer and take care of their health. 

This section presents an instrumental variable approach using the Vietnam draft as an 
instrument for college education in order to test whether the negative relation between 
education and smoking is causal.  

4.1 Ordinary Least Square Results 

Table 3 reports results from ordinary least square regressions where the dependent 
variable is either an indicator for whether the individual is currently smoking (odd 
columns), or whether, among those who ever smoked, he did quit smoking (even columns). 
The data are taken from nine National Health Interview Surveys.19 In order to allow the 
comparability with the results of the instrumental variable approach presented later, only 
individuals born between 1937 and 1956 are considered. The regressions use a simple 
linear probability model.  

                                                 
19 The nine national surveys are from 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994 and 1995. The 

1978, 1979 and 1980 surveys would have included individuals under age 25 for whom the educational level 
might not have been definitive. The public file of the 1997, 1998, 1999 and 2000 surveys did not contain the 
veteran status of the individuals, a variable that is crucial for the implementation of the instrumental variable 
approach. Notice that the “survivor bias” described in section 2 is only marginally a concern with this sub-
sample of the data since individuals born between 1937 and 1956 would be aged between 39 and 58 in 1995. 
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Because, as documented in figure 2, it is mainly at the college margin that 
education seems to have an effect in decreasing smoking prevalence, the measure of 
education used in columns 1 to 4 of table 3 is the number of years of education above high 
school, so that individuals with no high school degree or just an high school degree are 
merged in the same category. In columns 7 and 8, the measure of education is an indicator 
for whether or not the individual is a college graduate or more. Columns 1 and 2 control 
for gender, race, family income, age at interview, birth cohort, and the date of the 
interview. The variable “trendmale” is included to account for the fact that over time, the 
positive difference in smoking prevalence between males and females has been decreasing 
(De Walque 2003). The measure of income is the logarithm of family income.20 The results 
suggest that one year of college education decreases smoking prevalence by 4.0 percentage 
points and increases the probability of smoking cessation by 4.1 percentage points. These 
estimates, which are strongly significant, are consistent in magnitude with raw mean 
comparisons (see figure 2).  

Columns 3 and 4 further control for the Vietnam veteran status of the individuals, 
but without controlling for income: while the coefficient on education remain in the same 
range, the results indicate that being a Vietnam veteran increases by 6.1 percentage points 
the probability of being a smoker, even after controlling for education, gender, race, age, 
birth cohort, and year of interview. This is a strong effect and will be discussed further, 
together with the instrumental variable approach. However, being a Vietnam veteran does 
not affect the probability of smoking cessation.  

Columns 5 and 6 include controls for both income and actual Vietnam veteran 
status. The results indicate that, while income has a very significant negative effect on 
smoking prevalence and a positive one on the likelihood to have stopped smoking21, the 
negative effect of education on smoking is very robust to the inclusion of income as a 
control. There is, in the education variable, something more than the ability to generate a 
higher income, which explains the smoking decision. 

Columns 7 and 8 uses the indicator for college graduate or more as an alternative 
measure of education, and yields consistent results, since the coefficient on the dummy for 
college graduate is roughly four times larger than the coefficient on one year of college 
education, both for smoking prevalence and the probability of quitting.  

                                                 
20 The National Health Interview Survey reports family income in $1,000 brackets between $1,000 and 

$20,000 and in $5,000 brackets between $20,000 and $50,000. The variable is top-coded at $50,000. Since 
the data comes from surveys ranging from 1983 to 1995, all reported incomes have been transformed in 1983 
dollars using the inflation calculator of the Bureau of Labor Statistics. 

21 Introducing the measure of current income in a regression of smoking cessation where, typically, the 
decision to quit smoking has been taken in the past, might seem peculiar, unless current income is considered 
as a proxy for permanent income. To maintain the parallelism with the regressions on current smoking 
behavior, this specification is still presented (columns 2 and 6), but a specification without income as a 
control (column 4) is also available. 
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The main conclusion from these ordinary least square regressions is that the effect 
of college education in reducing smoking prevalence and increasing the probability of 
smoking cessation is robust even after controlling for gender, race, age, birth cohort, date 
of interview, and income. However, these results, if they allow us to conclude that the 
effect of education goes over and above the ability to generate an higher income, do not 
allow us to reject the hypothesis advanced by Fuchs (1982) that the fact that more educated 
individuals are less likely to smoke is due to selection on unobservables, like the discount 
factor.  

Evidence from a plausibly exogenous variation in education would strengthen the 
argument that the effect of education in reducing smoking prevalence is causal. This 
motivates the implementation of an instrumental variable approach that exploits the fact 
that college attendance has been used as a draft avoidance strategy during the Vietnam 
War.22 

4.2 An Instrumental Variable Approach: College Attendance as a Draft Avoidance 
Strategy  

During the Vietnam War, some males enrolled in college to avoid the draft. Card 
and Lemieux (2000; 2001), by contrasting enrollment for males and females and the 
deviations from the trend in male/female ratio, estimate that this effect increased college 
graduation rates for males by 2 percentage points. They construct a measure of the 
induction risk faced by each birth cohort of males: the average yearly number of inductions 
in Vietnam during the years when a particular birth cohort was aged 19-22 divided by the 
size of the birth cohort. Based on their paper, I have reconstructed this measure.23 It is 
plotted in figures 7 and 8. Of course, for females, the induction risk is always zero. 

This measure of the risk of induction is used as an instrument for the effect of 
college education on smoking prevalence in table 4, which contains the results from the 
first stage and instrumental variable regressions.24 The format is the same as in table 3. 

The first stage regressions in the upper part of table 4, indicate that the risk of 
induction is always positively and significantly correlated with college education, 
                                                 

22 In parallel research, Grimard and Parent (2003) develop a comparable strategy using a different data 
set. In their paper, which focuses exclusively on the strategy that uses the Vietnam draft as an instrument for 
college education, they define their instrument less precisely and obtain the result that education matters for 
smoking prevalence but not for smoking cessation. The latter result is somewhat surprising if one considers 
that, as argued in section 3, smoking cessation is the “cleaner” margin to look at the link between education 
and smoking, as the quitting decision is taken when schooling levels are definitive. They also exclude actual 
veterans from their sample in their main specifications. 

23 The number of inductions per semester is from appendix table 1 in Card and Lemieux (2000). The 
size of the cohort is taken from United States Government (2000). 

24 Notice that this instrument is different than the Vietnam-Era Draft Lottery used by Angrist and 
Krueger (1992). The draft lottery was in effect between 1970 and 1973, when the number of inductions was 
already declining. 
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indicating that males in birth cohort that experienced a higher exposure to the risk of being 
drafted in the army during the Vietnam War were more likely to remain longer in college. 
Graphically, the effect of the draft is illustrated in figure 7 in which the measure of the risk 
of induction is plotted together with males and females college graduation rates, computed 
from the sample. The highest level of the induction risk corresponds with the cohorts 
where the male college graduation rate is peaking, both in absolute terms and relative to 
the female college graduation rate. The instrument is in effect defined at the birth cohort 
and gender level. In addition to the effect of the exposure to the Vietnam draft, the 
instrument could thus pick birth-cohort-specific effects or secular trends in differences 
between genders. In order to avoid this, all regressions include dummies for each birth 
cohort, a dummy for male and a trend accounting for the secular changes in males/females 
ratios. The robust standard errors are also clustered by birth cohort and gender, as 
suggested by Moulton (1990). 

The instrumental variable results are displayed in the lower part of table 4. In 
columns 1 and 2, no control for Vietnam veteran status are included. The results of this 
instrumental variable regression (positive and significant effect of college education on 
smoking, but not significant on smoking cessation) are different than the ordinary least 
square results (college education decreases significantly smoking prevalence and increases 
significantly smoking cessation). However, the risk of induction in the army, which is 
determined by the birth cohort, could also affect smoking directly and not only via 
education. In this case, the risk of induction would not be a valid instrument.  

One potential channel through which the risk of induction can be directly correlated 
with smoking behavior is that the risk of induction is directly correlated with the 
probability of becoming a Vietnam veteran. The ordinary least square results reported in 
table 3 all show a strong positive effect of being a Vietnam veteran on smoking prevalence 
(but not on smoking cessation).25 Without controlling for actually being a veteran, the 
instrument of the induction risk picks both the effect of attending college (decreases 
smoking) and the probability of being a veteran (increases smoking). 

The National Health Interview Surveys, however, include the information on the 
actual veteran status of the individual, so the direct effect of being a Vietnam veteran on 
smoking behavior can be isolated. Columns 3-8 of table 4 therefore control for actual 
Vietnam veteran status. Columns 3 and 4 do not control for income. In column 3, the 
instrumental variable estimate of the effect of college education on smoking prevalence is 
negative and significant, and is somewhat larger than the ordinary least square estimate  (–
0.06 versus –0.047). The significance is lower in column 4, when smoking cessation is 
analyzed. When controlling for family income, as in columns 5 and 6, the instrumental 
variable estimates are very close to the ordinary least square estimates and the actual mean 

                                                 
25 Bedard and Deschenes (2003) also show that World War II veterans are more likely to smoke. 
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differences in the raw data, but the result for smoking cessation is still only borderline 
significant. Comparable results are obtained in columns 7-8 with an indicator for college 
graduation as a measure of education.  

Table 5 presents results using an alternative instrument: rather than only the  
risk of being drafted, I have created an instrument that also includes the risk of being killed 
in Vietnam. The intuition behind this alternative instrument is that what might have caused 
individuals to enroll in college to avoid the draft is not so much the risk of being drafted, 
but the risk of being drafted and killed. I calculate the risk of being killed in action as the 
ratio between the number of soldiers killed in action in a year and the level of troops 
engaged in Vietnam during that year.26 Then, for each year, I multiply the yearly induction 
rate with the probability to be killed in action.27  

Figure 8 compares the two risk measures used as instrument, the risk of induction 
and the risk of induction multiplied by the risk of being killed in action. Although these 
measures peak for the same birth cohort, the slope is steeper when the probability of being 
killed in action is also considered. As reported in table 5, when the risk of induction 
multiplied by the risk of being killed in action is used as an instrument (see columns 3 to 8, 
when actual Vietnam veteran status is controlled for), the results are qualitatively very 
similar to the results with the induction risk (see table 4) as instrument. However, the 
results are here always significant, even for the smoking cessation regressions. If anything, 
the point estimates of the coefficients are slightly higher than the ordinary least square 
results and the first instrumental variable strategy, especially in the case of smoking 
cessation. It is especially important to establish the significance of the positive effect of 
college education on the decision to stop smoking, because, as argued in section 3, this is 
the more appropriate margin to study the relationship between education and smoking, 
since that decision is taken after schooling is completed. Interestingly, this is also a margin 
where the actual Vietnam veteran status has no effect, as indicated by the results in the 
even columns in tables 3 to 5. 

On the other hand, actual Vietnam veteran status has an important impact of the 
probability of being a current smoker, even after controlling for age, income, education, 
race, and gender. The inclusion of this variable in the instrumental variable regressions 

                                                 
26 The casualty data are taken from the website http://www.vietnamwall.org/casualty.html (accessed on 

May 11, 2004) and derived from the Combat Area Casualty File of 11/93 and the Adjutant General’s Center 
(TAGCEN) file of 1981, available from the National Archives. For the years 1961-1965, the number of killed 
in action (1864) has been evenly spread over the five years, as no yearly details were available. The level of 
U.S. troops engaged in Vietnam for each year is taken from the website 
http://www.25thaviation.org/id430.htm (accessed on May 11, 2004). 

27 The final measure of the risk to be induced and killed for each birth cohort is calculated as the 
previous measure of the risk of induction. I average the yearly number of inductions in Vietnam multiplied 
by the probability of being killed in action over the years when a particular birth cohort was aged 19-22, and 
divide this number by the size of the birth cohort. 
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appears to be crucial for its success as indicated by the inconsistent results obtained when, 
as in columns 1 and 2, Vietnam veteran status is not controlled for.28  

4.3 Interpretation of the Instrumental Variables Estimates of the Effect of College 
Education on Smoking 

The instrumental variable strategy implemented in this chapter uses the fact that 
college enrollment as a draft avoidance strategy during the Vietnam War era provides a 
plausibly exogenous variation in educational attainment. During the Vietnam War, going 
to college was associated with an additional benefit: avoiding the draft and the disutility 
associated with it. This additional benefit induced some individuals that would otherwise 
not have enrolled in college to enroll.  

It is however likely that the individuals induced to enroll in college because of the 
Vietnam draft were not random among the group of individuals who, in the absence of the 
draft, would not have gone to college. On the contrary, it is reasonable to expect that those 
males who decided to enroll because of the draft were the ones who were close (just under) 
to the margin of going to college. The possibility to avoid the draft if they were in college 
made them switch and decide to enroll in college. Typically, the “switchers” would have a 
lower discount rate (i.e., a larger β) than the individuals who did not enroll, despite the 
extra benefit of draft avoidance, but a higher discount rate than the ones who would have 
gone to college even in the absence of the draft. 

It then follows that, if there is heterogeneity in the returns to schooling, the 
instrumental variable estimate obtained is not a consistent estimate of the average effect of 
education on smoking in the population (Card 1995, 2001; Heckman, Lalonde, and Smith 
1999). The instrumental variable estimate should rather be interpreted as the effect of 
education for the subgroup of males that has been induced to enroll in college in order to 
avoid the Vietnam Draft. Imbens and Angrist (1994) define this estimator as the local 
average treatment effect (LATE). 

This qualification in the interpretation of the results is important, as it does not 
permit generalizing the estimates obtained from the instrumental variable estimates for the 
entire population. However, an estimation of the effect of education on smoking for those 
individuals who are at the margin between going to college or not is interesting from a 

                                                 
28 However, since the first stage of the instrumental variable strategy implies that it was possible to 

avoid, or at least to delay,  the draft by staying in college, it might be argued that Vietnam veteran status is 
endogenous. To address the issue of the potential endogeneity of veteran status, I would need an additional 
instrument for veteran status. I am investigating the feasibility to use height and congenital medical 
conditions available in some of the National Health Interview Surveys, as those physical characteristics, 
associated with a higher probability of failing the physical induction test in the army, might be an exogenous 
determinant of the likelihood to be a Vietnam veteran. 
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policy perspective, as this is the group that is likely to be induced to enroll by other 
interventions such as tuition subsidies. 

The results of the instrumental variable approach implemented in this section 
suggest that at least some of the effect of college education is causal in reducing smoking 
prevalence. A similar result is obtained by Currie and Moretti (2003) who investigate 
smoking during pregnancy using the dates of college openings as an instrument for 
maternal education. Both instruments are likely to be effective at the college margin, which 
is the relevant margin for smoking decisions as documented in figure 2.  

5.  Conclusions 

This paper starts by analyzing smoking histories reconstructed from National 
Health Interview Surveys in the United States and retracing the evolution of smoking 
patterns across education groups. The main conclusion is that, after the gradual arrival of 
the information about the dangers of tobacco, the smoking prevalence among more 
educated people declined earlier and more dramatically.  

 The time pattern of the decline in smoking prevalence for individuals with college 
degrees suggests that at least some of the differential by education can be ascribed to a 
causal role of education in giving access to and processing the information. Figure 2 shows 
that the smoking prevalence among college graduates started to decline earlier than for the 
three other categories. The inflection point is in 1954, 10 years before the first Surgeon 
General’s Report, four years after the consensus in the medical profession, and one year 
after the first article in the general press on the dangers of smoking. Further, the results of 
multivariate regressions show that the effect of college education on smoking prevalence is 
robust even after controlling for income, indicating that the effect of education goes over 
and above the ability to generate a higher income.  

This paper also argues that, because the decision to quit smoking is usually taken 
after education is completed, this margin of the smoking decision is cleaner to analyze than 
smoking initiation that often occurs before schooling levels are definitive. A detailed study 
of the incidence of smoking cessation using a proportional hazard model shows a very 
strong effect of education on the probability, for smokers, to quit smoking at any point in 
time. Very interestingly, for all birth cohorts that were of smoking age during the 1950-
1970 period, it is during this interval that the effect of education is the strongest, 
independent of age, suggesting that the impact of education was at its peak when access to 
information about the risks associated with tobacco was not uniform.  

Finally, in order to isolate an exogenous variation in college education, this paper 
exploits the fact that college attendance was used as a draft avoidance strategy during the 
Vietnam War period. Using the risk of induction in Vietnam as an instrument for college 
education, and controlling for actual Vietnam veteran status, instrumental variable 
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estimates of the effect of education on smoking behavior are very similar to ordinary least 
square estimates, suggesting that the effect of college education in reducing smoking 
prevalence is causal. 

Rates of return to education, as traditionally calculated, only account for labor 
market earnings. If the effect of education on health and longevity is, as in the case of 
smoking reduction, causal, it makes sense to attribute additional returns to education. I 
have proposed (De Walque 2003; 2004) a method to estimate these extra returns in the 
context of the HIV/AIDS epidemic in Africa. Compared to HIV/AIDS case, the potential 
addition to the returns to education is significant but modest in the case of smoking, 
essentially because smoking kills at relatively late ages. 
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Table 1. The Impact of Education on Smoking Initiation and Smoking Cessation 
Cohort born in All 1910-19 1920-29 1930-39 1940-49 1950-59 1960-69 
Age in 1950  31-40 21-30 11 to 20 0 -11 n.a. n.a. 
Age in 1970  51-60 41-50 31-40 21-30 11 to 20 0 -11 
Dependent variable: Ever started smoking 
High school –0.028*** 0.006 -0.018*** -0.037*** -0.037*** -0.047*** -0.057*** 

 [–12.63] [1.09] [-3.59] [-6.90] [-6.73] [-9.40] [-9.57] 
Some college –0.043*** 0.042*** 0.007*** -0.01 -0.044*** -0.091*** -0.126*** 

 [–17.04] [5.32] [1.09] [-1.49] [-7.41] [-17.42] [-21.76] 
College and above –0.178*** -0.027*** -0.064*** -0.112*** -0.17*** -0.253*** -0.295*** 

 [–72.58] [-3.20] [-9.09] [-16.63] [-29.01] [-51.10] [-46.35] 
Male 0.177*** 0.336*** 0.296*** 0.221*** 0.173*** 0.103*** 0.036*** 

 [107.14] [62.75] [67.26] [50.05] [46.68] [31.28] [8.75] 
Black –0.044*** -0.06*** -0.034*** -0.039*** -0.034*** -0.032*** -0.1*** 

 [–18.14] [-7.57] [-5.02] [-5.95] [-6.13] [-6.82] [-18.03] 
Other race –0.122*** -0.097*** -0.118*** -0.167*** -0.148*** -0.112*** -0.111*** 

 [–28.20] [-4.77] [-8.07] [-13.31] [-14.88] [-13.96] [-13.27] 
Pseudo R-square 0.04 0.09 0.07 0.04 0.04 0.03 0.05 
Observations 348,198 35,991 50,255 49,774 68,778 89,381 54,019 
Observed 
probability 0.52 0.472 0.561 0.586 0.57 0.502 0.421 

Dependent variable: Stopped smoking (for those who ever started) 
High school 0.068*** 0.024*** 0.049*** 0.091*** 0.097*** 0.097*** 0.091*** 

 [24.34] [3.99] [8.47] [13.90] [14.19] [15.19] [8.40] 
Some college 0.128*** 0.041*** 0.073*** 0.136*** 0.159*** 0.178*** 0.164*** 

 [40.45] [5.03] [9.87] [17.52] [21.69] [25.00] [16.38] 
College and above 0.244*** 0.075*** 0.136*** 0.222*** 0.295*** 0.328*** 0.298*** 

 [75.32] [8.76] [18.49] [29.75] [42.92] [43.65] [24.68] 
Male 0.05*** 0.105*** 0.118*** 0.091*** 0.032*** -0.004*** -0.011** 

 [22.89] [16.55] [22.09] [16.45] [6.75] [-1.14] [-1.96] 
Black –0.095*** -0.072*** -0.072*** -0.075*** -0.104*** -0.104*** -0.104*** 

 [–28.63] [-6.46] [-7.96] [-8.68] [-13.99] [-18.31] [-12.28] 
Other race –0.03*** -0.007 -0.02 -0.034* -0.036** -0.023** -0.015 

 [–4.49] [-0.27] [-0.94] [-1.73] [-2.42] [-2.08] [-1.18] 
Pseudo R-square 0.09 0.07 0.07 0.06 0.05 0.05 0.04 
Observations 181,222 16,988 28,212 29,177 39,206 44,884 22,755 
Observed 
probability 0.464 0.677 0.599 0.514 0.442 0.365 0.308 

***, **, * denote statistical significance at the 1%, 5% and 10% confidence levels, respectively. 
Note: Analysis from smoking histories from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994, 1995, 
1997, 1998, 1999 and 2000 National Health Interview Surveys for individuals age 25 and above at the time of the survey. 
Average of marginal coefficients, observation by observation, from a logit estimation. Robust z-statistics in square brackets. 
Survey and year of birth dummies included. The excluded dummies are less than high school, female and white.  
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Table 2. Incidence of Smoking Cessation by Decade and Birth Cohort 
  Birth cohort 

Decade  All 1910-20 1920-30 1930-40 1940-50 1950-60 1960-70 1970-80
1940-2000  1.076*** 1.034*** 1.05*** 1.085*** 1.127*** 1.162*** 1.163*** 1.156***
Z-stat  [52.99] [12.33] [19.62] [27.19] [34.47] [31.04] [15.33] [3.46]
N  162,993 18,158 28,825 29,394 37,674 39,282 18,115 2,290
Failures  63,741 11,774 16,175 13,548 13,213 8,887 2,437 112
Time at risk 3,174,642 621,820 862,255 690,859 617,511 400,659 112,211 5,558
     
1940-1950  1.036*** 1.039*** 1.003  
Z-stat  [4.58] [3.79] [0.15]  
N  32,942 18,158 12,555  
Failures  1,426 878 219  
Time at risk 216,140 146,815 36,655  
     
1950-1960  1.06*** 1.053*** 1.062*** 1.094***  
Z-stat  [12.14] [7.01] [8.16] [4.81]  
N  58,107 17,280 28,606 13,047  
Failures  4,362 1,743 2,033 3,49  
Time at risk 448,876 166,460 239,013 3,9155  
     
1960-1970  1.078*** 1.057*** 1.067*** 1.121*** 1.176***  
Z-stat  [24.49] [10.18] 12.82 [18.84] [10.92]  
N  82,989 15,537 26,573 29,045 15,755  
Failures  1,1335 3,042 4,127 3,384 726  
Time at risk 651,869 14,4175 250,288 237,646 45,401  
     
1970-1980  1.081*** 1.027*** 1.053*** 1.092*** 1.147*** 1.184***  
Z-stat  [31.24] [5.44] [11.36] [16.75] [26.18] [13.98]  
N  108,763 12,495 22,446 25,661 36,948 18,913  
Failures  18,954 3,561 4,780 4,547 5,640 1,280  
Time at risk 834,046 108,368 202,809 235,695 289,536 53,829  
     
1980-1990  1.08*** 0.999 1.033*** 1.063*** 1.118*** 1.167*** 1.191*** 
Z-stat  [29.54] [-0.05] [6.65] [11.56] [20.34] [26.02] [10.37] 
N  107296 7228 15001 18242 27595 36412 12005 
Failures  20698 2234 4100 4087 5291 5711 783 
Time at risk 740,146 48,770 110,048 140,578 217,681 251,814 34,669 
     
1990-2000  1.073*** 1.015 1.02* 1.026** 1.057*** 1.126*** 1.15*** 1.156***
Z-stat  [14.23] [0.81] [1.92] [2.50] [5.56] [10.61] [11.56] [3.46]
N  54779 1740 4945 7324 11981 17317 14548 2290
Failures  6966 316 916 1181 1556 1896 1654 112
Time at risk 283,565 7,232 23,442 37,785 64,893 95,016 77,542 5,558

***, **, * denote statistical significance at the 1%, 5% and 10% confidence levels, respectively. 
Note: Analysis from smoking histories from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994, 
1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys for individuals age 25 and above at the time of the 
survey. Smoking histories are reconstructed using the age at smoking initiation and cessation. See also note 5. 
Proportional hazard model (Cox model) stratified by gender, year of birth, race, age at interview and survey year. Based 
on individuals who were smoking at age 25. Failure is smoking cessation. Robust z-statistics in square brackets.  
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Table 3. Current Smoking and Smoking Cessation for Individuals Born between 1937 and 1956, Ordinary Least 
Square Results 

 1 2 3 4 5 6 7 8 
Dependent 
variable 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

Years of 
education 
above  

–0.04*** 0.041*** –0.047*** 0.05*** –0.04*** 0.041*** _ _ 

High school [–10.53] [19.35] [–14.12] [19.87] [–11.08] [20.11] _ _ 
College and 

above _ _ _ _ _ _ –0.173*** 0.178*** 

 _ _ _ _ _ _ [–11.68] [18.56] 
Male 0.102*** 0.048*** 0.073*** 0.063*** 0.079*** 0.051*** 0.077*** 0.052*** 

 [14.56] [10.56] [12.08] [14.16] [11.16] [9.79] [10.89] [9.59] 
Trendmale –0.001** –0.003*** –0.0002 –0.003*** –0.0003 –0.003*** –0.0003 –0.003***

 [–2.14] [–7.44] [–0.53] [–9.41] [–0.84] [–7.62] [–0.69] [–7.68] 
Log family 

income in 
1983$ 

–0.076*** 0.084*** _ _ –0.077*** 0.084*** –0.084*** 0.091*** 

 [–27.94] [25.10] _ _ [–26.59] [25.37] [–22.52] [28.31] 
Vietnam veteran _ _ 0.061*** –0.004 0.063*** –0.005 0.059*** –0.001 

 _ _ [5.83] [–0.60] [5.94] [–0.73] [5.59] [–0.24] 
Black –0.002 –0.051*** 0.036*** –0.095*** –0.0009 –0.051*** –0.0005 –0.052***

 [–0.32] [–8.66] [5.65] [–16.69] [–0.13] [–8.75] [–0.06] [–9.05] 
Other race –0.07** –0.014 –0.051 –0.039** –0.066** –0.015 –0.068** –0.01 

 [–2.63] [–1.10] [–1.60] [–2.71] [–2.34] [–1.12] [–2.54] [–0.78] 
R-square 0.068 0.09 0.055 0.074 0.069 0.09 0.065 0.08 
Observations 74,810 40,753 83,069 45,108 73,952 40,319 73,957 40,323 
***, **, * denote statistical significance at the 1%, 5% and 10% confidence levels, respectively.  
_ indicates that the variable was not included in the regression. 
Note: Analysis from smoking histories from the 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994, and 1995 National 
Health Interview Surveys for individuals age 25 and above at the time of the survey. Individuals born between 1937 and 
1956. Linear regression model, where the dependent variable is current smoking behavior (odd columns) or smoking 
cessation for individuals who ever smoked (even columns). Robust t-statistics, clustered by birth cohort and gender, in 
square brackets. Birth cohort, age at interview and survey dummies included in all specifications. Trendmale, a dummy 
for male multiplied by a yearly trend where born in 1937=0, accounts for the trend in the difference in smoking 
behavior between males and females. See note 20 for details on the family income variable. Sample sizes vary across 
specifications as the Vietnam veteran status and the income variable might have been missing.  
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Table 4. Instrumental variable estimation: instrument for years of education is the risk of induction in Vietnam 

 1 2 3 4 5 6 7 8 
First stage regression 

Dependent variable Years of education above high school  College and above 
         
Induction risk 1.095*** 0.742*** 1.64*** 0.988*** 1.779*** 1.227*** 0.399*** 0.284***

 [4.86] [2.64] [7.24] [3.52] [7.68] [4.25] [8.07] [4.67] 
R-square 0.116 0.095 0.032 0.023 0.118 0.096 0.092 0.073 
Observations 74,810 40,753 83,069 45,108 73,952 40,319 73,957 40,323 
          
Instrumental variable regression 
Dependent variable smoking 

now 
stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

         
Years of education 
above 0.076* 0.028 –0.06*** 0.052 –0.038* 0.051 _ _ 

high school [1.83] [0.61] [–3.10] [1.38] [–1.88] [1.62] _ _ 
College and above _ _ _ _ _ _ –0.169* 0.219 

 _ _ _ _ _ _ [–1.82] [1.57] 
Male 0.058*** 0.051*** 0.081*** 0.063*** 0.078*** 0.049*** 0.077*** 0.05*** 

 [3.64] [6.00] [6.98] [5.35] [6.83] [6.35] [6.89] [6.92] 
Trendmale 0.00003 –0.003*** –0.0004 –0.003*** –0.0003 –0.003*** –0.0003 –0.003***

 [0.05] [–7.80] [–0.85] [–8.94] [–0.64] [–7.64] [–0.55] [–8.06] 
Log family income in 
1983$ –0.178*** 0.093** _ _ –0.078*** 0.077*** –0.085*** 0.086*** 

 [–4.71] [2.66] _ _ [–4.14] [3.22] [–5.21] [4.47] 
Vietnam veteran _ _ 0.057*** –0.003 0.063*** –0.003 0.06*** 0.001 

 _ _ [7.16] [–0.56] [7.57] [–0.49] [6.97] [0.12] 
Black 0.024 –0.053*** 0.027* –0.094*** –0.0005 –0.05*** –0.0003 –0.05*** 

 [1.24] [–6.44] [1.73] [–4.14] [–0.06] [–6.59] [–0.03] [–7.19] 
Other race –0.145*** –0.008 –0.044 –0.039* –0.067** –0.019 –0.069 –0.013 

 [–4.85] [–0.28] [–1.41] [–1.77] [–2.29] [–0.84] [–2.45] [–0.69] 
R-square (.) 0.088 0.052 0.074 0.068 0.089 0.065 0.084 
Observations 74,810 40,753 83,069 45,108 73,952 40,319 73,957 40,323 
***, **, * denote statistical significance at the 1%, 5% and 10% confidence levels, respectively.  
(.) denotes negative R-square.  
_ indicates that the variable was not included in the regression. 
Note: Analysis from smoking histories from the 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994, and 1995 National 
Health Interview Surveys for individuals age 25 and above at the time of the survey. Individuals born between 1937 and 
1956. Linear regression model, where the dependent variable is current smoking behavior (odd columns) or smoking 
cessation for individuals who ever smoked (even columns). Robust t-statistics, clustered by birth cohort and gender, in 
square brackets. Birth cohort, age at interview and survey dummies included in all specifications. Trendmale, a dummy 
for male multiplied by a yearly trend where born in 1937=0, accounts for the trend in the difference in smoking 
behavior between males and females. See note 20 for details on the family income variable. The instrument for 
education is the induction risk in Vietnam faced by each birth cohort of males: it is the average yearly number of 
inductions in Vietnam during the years when that birth cohort was aged 19-22, divided by the size of that birth cohort. 
See note 23 for the data source for the instrument. Sample sizes vary across specifications as the Vietnam veteran status 
and the income variable might have been missing.  
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Table 5. Instrumental variable estimation: instrument for years of education is the risk of induction in 
Vietnam multiplied by the risk of being killed in action 

 1 2 3 4 5 6 7 8 
First stage regression 

Dependent variable Years of education above high school  College and above 
         
Induction risk* risk 

of being  
54.74*** 40.69*** 80.02*** 51.22*** 87.28*** 64.66*** 19.27*** 14.51*** 

killed in action [4.85] [2.87] [7.04] [3.62] [7.53] [4.45] [7.77] [4.73] 
R-square 0.116 0.095 0.032 0.023 0.118 0.096 0.092 0.073 
Observations 74,810 40,753 83,069 45,108 73,952 40,319 73,957 40,323 

Instrumental variable regression 
Dependent variable smoking 

now 
stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

smoking 
now 

stopped 
smoking 

         
Years of education 

above 
0.069* 0.055 -0.059*** 0.068* -0.04** 0.066** _ _ 

high school [1.80] [1.29] [-3.11] [1.94] [-2.11] [2.24] _ _ 
College and above _ _ _ _ _ _ -0.181* 0.297** 

 _ _ _ _ _ _ [-2.07] [2.24] 
Male 0.061*** 0.046*** 0.081*** 0.056*** 0.079*** 0.044*** 0.078*** 0.045***

 [3.91] [5.54] [6.98] [4.97] [7.25] [5.75] [7.23] [6.16] 
Trendmale -0.00004 -0.003*** -0.0004 -0.003*** -0.0003 -0.003*** -0.0003 -0.003***

 [-0.08] [-7.35] [-0.85] [-8.49] [-0.71] [-7.26] [-0.62] [-7.75] 
Log family income 

in 1983$ 
-0.171*** 0.074** _ _ -0.077*** 0.077*** -0.083*** 0.076***

 [-4.96] [2.31] _ _ [-4.31] [2.90] [-5.40] [4.16] 
Vietnam veteran _ _ 0.058*** -0.001 0.062*** -0.003 0.059*** 0.006 

 _ _ [7.28] [-0.16] [7.92] [-0.04] [7.43] [0.73] 
Black 0.022 -0.049*** 0.027* -0.084*** -0.001 -0.047*** -0.0009 -0.048***

 [1.20] [-5.32] [1.76] [-3.90] [-0.11] [-5.71] [-0.09] [-6.29] 
Other race -0.14*** -0.021 -0.045 -0.046 -0.066 -0.027 -0.067 -0.02 

 [-4.79] [-0.74] [-1.42] [-2.01]* [-2.25]** [-1.15] [-2.40]** [-1.00] 
R-square (.) 0.087 0.053 0.069 0.069 0.081 0.065 0.076 
Observations 74,810 40,753 83,069 45,108 73,952 40,319 73,957 40,323 
***, **, * denote statistical significance at the 1%, 5% and 10% confidence levels, respectively. 
 (.) denotes negative R-square.  
_ indicates that the variable was not included in the regression. 
Note: Analysis from smoking histories from the 1983, 1985, 1987, 1988, 1990, 1991, 1992, 1994, and 1995 National 
Health Interview Surveys for individuals age 25 and above at the time of the survey. Individuals born between 1937 
and 1956. Linear regression model, where the dependent variable is current smoking behavior (odd columns) or 
smoking cessation for individuals who ever smoked (even columns). Robust t-statistics, clustered by birth cohort 
and gender, in square brackets. Birth cohort, age at interview and survey dummies included in all specifications. 
Trendmale, a dummy for male multiplied by a yearly trend where born in 1937=0, accounts for the trend in the 
difference in smoking behavior between males and females. See note 20 for details on the family income variable. 
The instrument for education is the induction risk in Vietnam faced by each birth cohort of males multiplied by the 
risk of being killed in action. The risk of induction is the average yearly number of inductions in Vietnam during the 
years when that birth cohort was aged 19-22, divided by the size of that birth cohort (See note 23 for the data 
source). The risk of being killed in action is the ratio between the number of soldiers killed in action in Vietnam in a 
year and the level of troops during that year (See notes 26 and 27 for details and data sources). Sample sizes vary 
across specifications as the Vietnam veteran status and the income variable might have been missing.  
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Figure 1. Prevalence of Smoking in the United States, Age 25 and Above, 1940-2000 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

19
40

19
43

19
46

19
49

19
52

19
55

19
58

19
61

19
64

19
67

19
70

19
73

19
76

19
79

19
82

19
85

19
88

19
91

19
94

19
97

20
00

Year

Pe
rc

en
ta

ge
 o

f i
nd

iv
id

ua
ls

 s
m

ok
in

g

  1964 19701950

 
Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. The information about the dangers of 
smoking diffused gradually: 1950, consensus in medical journals, 1964, first Surgeon General’s Report, 1970, clear 
health warning on packages. 
 
Figure 2. Prevalence of Smoking by Education Category in the United States, Age 25 and above, 1940-2000 
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Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. The information about the dangers of 
smoking diffused gradually: 1950, consensus in medical journals, 1964, first Surgeon General’s Report, 1970, clear 
health warning on packages. 
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Figure 3. Prevalence of Smoking by Relative Educational Level in the United States, Age 25 and Above, 1940-
2000 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

19
40

19
42

19
44

19
46

19
48

19
50

19
52

19
54

19
56

19
58

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

Pe
rc

en
ta

ge
 o

f i
nd

iv
id

ua
ls

 s
m

ok
in

g

Under average education Above average education

1950 1964 1970

 
Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. The information about the dangers of 
smoking diffused gradually: 1950, consensus in medical journals, 1964, first Surgeon General’s Report, 1970, clear 
health warning on packages. Each individual is classified as above or under the average educational achievement in 
each year for individuals who were aged 25 in that particular year. 
 
Figure 4. Prevalence of Smoking by Education Category in the United States, Age 25 to 60 at the Time of the 
Survey, 1945-2000 
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Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. Only individuals aged less than 60 at 
the time of the interview were selected. The information about the dangers of smoking diffused gradually: 1950, 
consensus in medical journals, 1964, first Surgeon General’s Report, 1970, clear health warning on packages. 
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Figure 5. Prevalence of Smoking by Education Category in the United States, Age 25-30, 1945-2000 
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Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. The information about the dangers of 
smoking diffused gradually: 1950, consensus in medical journals, 1964, first Surgeon General’s Report, 1970, clear 
health warning on packages. 
 
Figure 6. Prevalence of Smoking by Age and Education Category: Cohort Born in 1915-20 
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Note: From smoking histories constructed from the 1978, 1979, 1980, 1983, 1985, 1987, 1988, 1990, 1991, 1992, 
1994, 1995, 1997, 1998, 1999 and 2000 National Health Interview Surveys. 
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Figure 7. College Graduation Rates by Gender and Birth Cohort and Risk of Induction in Vietnam, by Birth 
Cohort 
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Note: College graduation rates are calculated for individuals born between 1937 and 1956 from the 1983, 1985, 
1987, 1988, 1990, 1991, 1992, 1994 and 1995 National Health Interview Surveys. The risk of induction in Vietnam 
is the average yearly number of inductions in Vietnam during the years when that birth cohort was aged 19-22, 
divided by the size of that birth cohort, calculated from data in Card and Lemieux [2000] and United States 
Department of Education [2000]. 
 
Figure 8. Risk of Induction in Vietnam and Risk of Induction in Vietnam Multiplied by the Risk of being 
Killed in Action, by Birth Cohort 
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Note: The risk of induction in Vietnam is the average yearly number of inductions in Vietnam during the years when 
that birth cohort was aged 19-22, divided by the size of that birth cohort, calculated from data in Card and Lemieux 
[2000] and United States Department of Education [2000]. The risk of being killed in action is the ratio between the 
number of soldiers killed in action in Vietnam in a year and the level of troops during that year (see notes 26 and 27 
for details and data sources). 
 


