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Abstract
Job-related stress might affect smoking behavior because smoking may relieve stress and stress
can make individuals more present-focused. Alternatively, individuals may both self-select into
stressful jobs and choose to smoke based on unobserved factors. We use data from the Health and
Retirement Study to examine how job stress affects the probability that smokers quit and the
number of cigarettes smoked for current smokers. To address the potential endogeneity of job
stress based on time invariant factors, we include individual fixed effects, which control for factors
such as ability to handle stress. Occupational fixed effects are also included to control for
occupational characteristics other than stress; time dummies control for the secular decline in
smoking rates. Using a sample of people who smoked in the previous wave, we find that job stress
is positively related to continuing to smoke among recent smokers. The results indicate that the
key impact of stress is on the extensive margin of smoking, as opposed to the number of cigarettes
smoked.
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Introduction
Smoking is well-known to be a leading source of preventable morbidity and mortality. In
response to the increasing evidence about the smoking-related health risks, to oneself and to
others through second-hand smoke, many older individuals who smoked when they were
young have quit. Yet about 20% of the population, including the older population that we
examine, continues to smoke. Almost no one starts smoking after age 22. However, former
smokers may relapse and start to smoke again while current smokers may change the
number of cigarettes that they smoke or may try to quit. Some individuals will cycle in and
out of smoking.

Older individuals are at higher risks than other ages for smoking-related health conditions,
so they may be even more aware of the realities of adverse health outcomes as they, and
other smokers that they know, suffer harmful consequences. For example, Falba (2005) and
Keenan (2009) both find evidence that older individuals quit smoking in response to an
adverse health event. Further, Khwaja, Sloan and Chung (2006) find that older smokers
change their survival expectations and quit smoking in response to health shocks. However,
older individuals may find it more difficult to quit smoking if they have been smoking for a
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long period of time. Importantly, they may continue to smoke to self-medicate to deal with
stress. Yet, even at older ages, there are health gains to quitting (Surgeon General Report,
2007). For example, Taylor et al. (2002) find that male smokers who quit at age 65 gained
1.4 to 2 years of life while female smokers gained 2.7 to 3.7 years. Therefore, it is important
to understand the factors that might prevent older smokers from quitting or former smokers
from relapsing. Further, older smokers are a critical group to study because of the financial
externalities that they impose on public insurance programs such as Medicare.

There is evidence that stress can cause smoking, yet some of this evidence comes from
relatively small clinical studies that induce stress in experimental settings (Goeders and
Guerin, 1994; Sinha, 2001). While these studies can assess causality directly, the results do
not translate well into conclusions about populations of smokers. On the other hand, most
studies of large populations are epidemiologic studies that examine only correlations.
Further, they often use relatively small non-generalizable samples (e.g. Alexander et al.,
1990; Cooper et al., 1989). A large number of the studies examine children only and
examine the impact of life events on smoking initiation (e.g. Mates and Allison, 1992; Koval
and Pederson, 1999; Koval et al., 2000).

While there is more literature, and perhaps greater concern about youth smoking, stress and
smoking have been examined for adults as well. For example, relapse to smoking and
inability to stop smoking, have been associated with stressful life events for adults (Wewers,
1988; Hymowitz et al., 1991; Mates & Allison, 1992; McKee et al., 2003; Colby et al.,
1994; Khwaja et al., 2006). Life events include, for example, divorce, death of a relative,
financial problem, illness or injury or a move to a new residence. Most of these studies use
retrospective data and there may be problems with recall and reporting accuracy (Bonaguro
and Bonaguro, 1987; McKee et al., 2003; Koval and Pederson, 1999; Koval et al., 2000).
Some studies that use panel data examine primarily health events as the stress (Keenan,
2009; Falba, 2005).

Studies that examine job stress often examine only specific, stressful occupations such as
nursing (Alexander et al., 1990) and medicine (Cooper et al., 1989). However, studies with
larger more generalizable populations tend to find that job stress and job control (together
considered to be job strain) harm health and that one of the mechanisms may be poor habits
such as smoking. For example, Hellerstedt and Jeffery (1997), using a sample of 3,843
workers in Minnesota, find that job demands increase smoking intensity for men as well as
for women. Taken together, these studies suggest that job stress could be causally related to
smoking.

There are at least two ways by which job-stress may be causally related to smoking. One
mechanism is that, stress presents physiological and psychological challenges to the body
and that individuals respond by self-medicating through smoking to maintain homeostasis.
Stress can be a result of real or perceived challenge to homeostasis (ability to maintain
internal stability; Selye, 1956; McEwen, 2000; Seeman et al, 1997). That stress is a
challenge to homeostasis has been documented in animal (Brandon, 1994; Wills &
Shiffman, 1985) and clinical studies (Sinha, 2001). In response to stress, individuals try to
maintain homeostasis through a number of mechanisms, one potential mechanism is to self-
medicate by smoking (Koob and Moal, 1997).

Another mechanism is that stress can reduce self-control. While behavioral economists view
‘self-control’ through the lens of discount rates, specifically hyperbolic functions (e.g.,
Gruber and Koszegi, 2001; Laibson, 1997, 2001), psychologists view self-control as a
personality trait (e.g. time invariant) akin to willpower (Sinha, 2001). Muraven and
Baumeister (2000) find evidence that self control is a limited resource so that coping with
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stress (e.g., inhibiting negative emotions at work) reduces the amount of self control
available for subsequent tasks (e.g. controlling the urge to smoke). About 70% of smokers
indicate that they would like to quit smoking,1 but they lack the willpower to do so. About
40% try to quit each year but fail. Surprisingly, smokers tend to support higher tobacco taxes
presumably as a method to help them quit as they lack self-control (Gruber and
Mullainathan, 2002; Hersh, 2005; Kan, 2007).

This paper examines the effect of job-related stress on the smoking behavior of older
workers. We use a self-reported measure of stress which is thought to capture the net impact
of perception of, response to, and objective level of job related chronic or acute stress. We
examine the extent to which job stress increases the likelihood that older working smokers
relapse, continue to smoke and smoke more intensely. Using the Health and Retirement
Survey (HRS), we examine workers and use separate samples of recent smokers and recent
quitters reflecting the different decisions that they face. We also examine ever smokers in
robustness checks. The HRS offers several advantages, including a fairly large sample of
older workers with data on smoking and job stress. The HRS also contains information on
usually unobserved factors such as financial planning horizon that could potentially affect
stress and smoking decisions. In addition, the HRS is a panel survey which allows us to
account for unobserved individual specific factors in our estimation. We are also able to
study quitting and relapse of older individuals over time.

Data
We use data from the 1992 to 2004 Health and Retirement Study (HRS).2 The HRS is a
nationally representative longitudinal survey of individuals over 50 years and their spouses.
The HRS initially sampled persons in birth cohorts 1931 through 1941 and conducted follow
up interviews biennially. We combined the original HRS data with the RAND HRS (version
H) data. The RAND HRS data is a subset of the HRS data containing cleaned versions of
several variables. It was created by the RAND Center for the Study of Aging with the goal
of making the data more accessible to researchers.

We restrict our sample to 10,775 individuals who were 50 to 64 years of age in 1992. In
addition, we select only ever-smokers as almost no one starts to smoke after their twenties,
thus our analytical sample becomes 6,910 individuals. In our sample, only 0.28% (n=57) of
those who reported never smoking in any wave initiate smoking in subsequent waves of the
survey; however, even these could have been long-time former smokers. Since our analysis
focuses on the effects of job-related stress, we exclude observations for which the person
reported not working at the time of the interview. We also exclude observations for which
there are missing values on occupation codes, job stress or any of the demographic variables
included in the analysis. This reduces our sample to 4,542 individuals. To exploit the panel
nature of the HRS, we restrict the sample to individuals for whom at least two waves of data
are available. Our final sample consists of 3,825 individuals and 17,043 person-year
observations. In Table 1 we compare summary statistics in 1992 for the original HRS
sample of 10,775 individuals and our final analysis sample of 3,825 individuals. Individuals
in the analysis sample are more likely to be male and have slightly higher income levels than
those in the HRS sample, but are very similar in terms of the other characteristics. These
differences are to be expected because the analysis sample consists of only workers; workers
are more likely to be male and to have higher income. As never smokers are excluded from

1Source: http://www.cdc.gov/tobacco/data_statistics/fact_sheets/cessation/quitting/index.htm
2Data from the 2006 HRS is also available. However, the occupation category codes used in 2006 were different from those in the
previous years so that the original occupation codes were available only for persons who did not change jobs between waves. To
maintain consistency and avoid any potential bias we did not use the 2006 data.
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our analytical sample, our sample necessarily has a much higher proportion of current and
former smokers.

We separately analyze the effect of stress for three groups- ‘recent smokers’, ‘recent
quitters’ and ever smokers. Ever smokers have reported smoking sometime in the waves or
otherwise self-report to smoking sometime in their life. Recent smokers are defined to be
persons who reported smoking at the previous interview wave and recent quitters are defined
as persons who had smoked in at least one prior wave but reported having quit smoking by
the previous interview. Because we will use individual FE estimation approaches, we
require that recent smokers and ever smokers be in the data for at least two waves. For
recent smokers, the first wave establishes their smoking status and the next wave is required
to examine their change in smoking. For recent quitters, we need three waves; one to
establish relatively recent smoking, the second to establish quitting and the third to examine
change from the previous period.

We delineate these groups because, due to the highly addictive nature of cigarettes, we
expect that those who smoked last period and those who did not, will react differently to a
change in stress. Individuals who have quit smoking long ago may be less likely to respond
to stress by smoking as compared to those who are recent quitters. Summary statistics for
the subsamples of recent smokers, ever smokers, and recent quitters are shown in Table 2.
The number of observations for recent smokers, ever smokers and recent quitters are,
respectively, 1,551, 3,825 and 436 persons. These translate into 5,742, 17,043, and 1,390
person-wave observations respectively.

Owing to the fact that we focus on job stress, we restrict our sample to those who worked in
the initial wave. About 20% of this initial sample retires over subsequent waves of the
survey, while approximately 3% stops working for other reasons. Current job stress is
missing for these individuals. To examine the potential impact of attrition bias, we also
analyze a larger sample that includes data from subsequent survey waves and adds controls
for retirement, part-time, and not-working status. Job stress and occupational codes are set to
zero for persons who had retired or were not working.3

Dependent Variables
Our two dependent variables are: 1) a binary indicator for whether or not a person smokes at
the time of the interview and 2) the number of cigarettes that a smoker usually smokes in a
day. Data on smoking come from a survey question: “Do you smoke cigarettes now?” For
those who report to be current smokers, they were asked the quantity of cigarettes smoked.
This could be reported in number of cigarettes, packs or cartons. For individuals who
reported the number of packs that they smoke in a day, we calculate the number of cigarettes
by assuming that each pack contains 20 cigarettes. For individuals who reported the number
of cartons smoked in a day, we assume that each carton contains 10 packs or 200 cigarettes.

Independent Variables
Job Stress

The main independent variable for our study is a measure of job-related stress. In each wave
of the HRS, respondents were asked how much they agree or disagree with the statement
“My job involves a lot of stress”. The answers were coded on a four-point scale, with 1
representing “strongly agree” and 4 representing “strongly disagree”. We created a binary

3We do not account for attrition bias due to mortality (4%), survey non-response (8%) or missing values (2%).
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variable that took the value one if the individual reported that they strongly agree and zero
otherwise.4

Most of the extant literature focuses on more objective measures of stress such as life
events. However, psychologists often view stress as a process, separating it into steps
involving: perception, appraisal, response and adaptation to harmful, threatening or
challenging events (Lazarus and Folkman, 1984; Sinha, 2001). Thus individuals might
perceive or interpret the same objective stressor (e.g. divorce or pressure at work) differently
or could respond or adapt to it differently. One concern with using a self-reported measure is
that it may be picking up objective stress, a point in the process (perception, appraisal,
response, and adapt) or a combination of both. To the extent to which people respond (e.g.
by changing the smoking pattern) to their own personalized view of the level of stress, self-
reported stress is perhaps the most relevant variable for analyzing smoking decisions.

Table 3 reports means for stress levels and other factors by occupation. Occupations are
listed in order of average level of stress in each occupation. Individuals in professional and
technical support report the highest levels of stress, followed by managerial staff. Persons in
farming, forestry or fishing report the lowest stress. This ranking of stress is almost the same
as the ranking of occupation by educational attainment; the exception is that sales has a
higher level of education than administration, but a slightly lower reported average stress.
The most stressful occupations display the lowest smoking rates (farmers are slightly out of
order with a lower smoking rate).5 These raw averages reveal a negative relationship
between stress and smoking status.

Demographics
We control for age, race, gender, marital status, household income and years of education.
Household income is expressed in 10,000 1992 US dollars. For marital status, we create
binary indicators for married, partnered and ‘no spouse’. The ‘no spouse’ category combines
persons who are separated, divorced, widowed or whose spouse is absent. The reference
group is never married.

Occupation Categories
Occupational dummies help to control for occupation-related factors other than job stress
that vary systematically and that could affect smoking. Examples would include workplace
smoking bans, other working conditions, and workplace decision latitude. In addition,
smoking rates and smoking cues (e.g. seeing someone else smoke), may vary by occupation,
affecting quitting and relapse.6 We classify individuals into eight occupation categories
which were created from the 17 original categories reported in the HRS. The categories
included: 1) managerial; 2) clerical and administrative support; 3) sales; 4) mechanical,
construction and precision production; 5) service including private household, protective,
food preparation, health and personal service; 6) operators, fabricators and laborers; and 7)
farming, forestry and fishing. The reference category is professional and technical support
and armed forces. We combine these two groups since there were only eight persons (15
person-years) in the armed forces. To test the robustness of our results we re-estimate the

4In some preliminary specifications, we included indicators for ‘strongly agree’, ‘agree’ and ‘disagree’ with ‘strongly disagree’ being
the omitted group. Since the results were very similar to those with the single binary variable we do not present them.
5The category of farmer is composed of different socio-economic types, ranging from farm owners to labors, which might explain the
inconsistency.
6Occupation fixed effects may also adjust for the peer effects of workers smoking. While the smoking of worker-peers may be caused
to some extent by common job stress, previous studies have found that being surrounded by others who smoke increases the likelihood
of own smoking. For example, Fletcher (2009) finds that increasing the proportion of classmates who smoke by 10% increases the
likelihood of individual smoking by 3 percentage points for a nationally representative sample of adolescents. Cutler and Glaeser
(2007) find that individuals whose spouses smoke are 40% more likely to smoke.
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regression excluding these individuals. As expected, the results are almost identical to those
with the full sample. We also re-estimate the regressions using the 17 original categories and
combining professional and technical support and armed forces to form the reference group.
The results are qualitatively similar and so are not presented here.7

Health
We create a binary variable for fair or poor health based on self-reported general health
status. We also control for the count of chronic health conditions that the individual has at
the time of the interview. The diseases list for health conditions includes: diabetes, high
blood pressure, cancer, lung disease, heart problems, stroke, psychological problems and
arthritis.

Financial Planning Horizon
Forward looking planning behavior may affect smoking; those with a longer planning
horizon would be expected to smoke less. The HRS contains information on the financial
planning horizon; the HRS asked respondents: “In deciding how much of their (family)
income to spend or save, people are likely to think about different financial planning
periods. In planning your (family’s) savings and spending, which of the time periods listed
in the booklet is most important to you [and your (husband/wife/partner)]?” We create
separate binary variables for each of the answers: “next few months”, “next year”, “next few
years”, “next 5–10 years” and “longer than 10 years”. The shortest horizon “next few
months” served as the reference group. These questions were not asked in the 1994 and
1996 waves or if the interview was by proxy. In 1998 and 2000 respondents were selected to
answer this question based on a combination of their cohort and random selection8. In 2002,
individuals who were 65 years and older were not asked this question. Primarily because
these questions are not asked in all waves, we create a dummy variable indicating missing.

Job Characteristics
We control for the individual’s years of tenure and other characteristics of the individual’s
job. Respondents were asked whether they agreed or disagreed with the following
statements: “In decisions about promotion, my employer gives younger people preference
over older people” and “In decisions about promotion, my employer gives younger people
preference over older people.” Responses were on coded on a five point scale with 1
representing “strongly agree” and 5 representing “strongly disagree”.

Labor Force Status
To check for the presence of attrition bias, we analyze the labor force status of our sample
over the survey waves. We create a dummy variable for whether or not a person was retired
as well as a binary variable for part-time work status of the individual. We also create a
variable (not working) that takes the value of one if the person reported being unemployed,
not working due to disability or not in the labor force, and zero otherwise.

Description of within person changes—To be able to exploit the panel nature of the
HRS in our estimation approach, there must be sufficient within person variation in stress
and smoking status. Here we provide descriptive statistics on smoking status by changes in
stress. Then for the sub-sample of those who change their stress level, we report smoking
status by the source of changes in stress (change in job or change in stress within a specific
job).

7Both sets of results are available upon request.
8For details see: http://www.rand.org/labor/aging/dataprod/randhrsh.pdf
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Table 4 displays the descriptive data on stress change and job change for recent smokers and
Table 5 for recent quitters9. The corresponding table for ever smokers is in Appendix 1. The
sample for recent smokers is 5,742 person-waves (1,551 people). As can be seen in Table
4a, almost 18% of these person-waves in the recent smoker category report a change in job
stress. The corresponding percentages for ever smokers and recent quitters are similar at
almost 17% and 15% respectively.

Just less than 15% of this sample changes their smoking status. One might expect the
biggest response in terms of continuing to smoke (failing to quit) might be in the group that
change from low stress to high stress; then possibly the group that remains in the high stress
in both periods. The data indicate that those who are in the high stress group in the most
recent wave are most likely to continue to smoke (only about 11 to 12 % of these quit) while
about 15% of those who have low job stress in the most recent wave quit. Recall that the
long term secular trend as well as the aging process is toward smokers quitting. These
comparisons do not establish causality—the differences are small and they are raw data—
but the direction is consistent with expectations. Similar results are displayed in the
Appendix for ever smokers and in Table 5 for recent quitters.

In Table 4b, we examine the sources of change in stress for those 494 recent smokers who
experience a change in stress and cross-tabulate this with smoking rates (similar tables are
shown in Appendix Table 1a and b for ever smokers). About 44% of those who experience a
change in stress, transition from low to high job stress from one period to the next. For those
who transition to less stress, about 15% stopped smoking while only about 11% of those
experiencing more stress stopped smoking. Smoking transition rates for those who change to
less stress through a job change versus while remaining in the same job are similar.

Table 5 displays similar results for recent quitters. The data indicate that 17% of those who
are in low stress jobs in period t+1 relapse to smoking regardless of whether they started in
high or low stress in time t. However, 25% of those who moved to high stress from low
stress relapse. Somewhat surprisingly, those who remain in high stress jobs in both periods
have only 11% who relapse. However, the number of those who relapse is small, only 8
person waves out of 80. The cross-tabulations tend to be consistent with the idea that a
reduction in stress is correlated with success in quitting. However, the number of
observations is small for particular cells, even smaller for those who change stress, and too
smallbe able to make meaningful comparisons.

Methods
We employ several empirical methods to analyze the effect of job related stress on smoking
decisions. As a first step, we use ordinary least squares (OLS) to study the association
between stress and smoking. The OLS regression controls for job stress and also
demographics, occupation fixed effects and year fixed effects. The latter is important due to
the secular decline in smoking as well as the decline with age. Since persons might select
their occupation (and hence job stress) based on unobservable characteristics that also affect
smoking, the OLS estimates cannot be interpreted as causal.

(1)

9Note that because we need two waves of data to calculate the differences between time periods t and t+1, the number of person
waves in the tables add up to the number of person-waves minus the number of persons.
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Where, Sit represents individual i’s smoking status (or quantity of smoking) in period t;
Stressit represents the individual’s job related stress in period t; Xit represents a vector of
observable factors that may affect the smoking decision; OCit is an occupation fixed effect;
Tt represents year fixed effects; and εit represents an idiosyncratic error term.

Equation (1) represents the effect of stress on smoking conditional on observable
characteristics and unobserved occupation and time effects. However, there might be other
unobserved individual specific factors such as preferences and abilities to cope with stress
that affect both smoking decisions and job stress. To account for the presence of such
factors, we estimate the following equation:

(2)

Where ηi represents an unobserved individual specific term that affects the decision to
smoke. Equation 2 allows ηi to be correlated with Stressit, so that certain individuals might
systematically be more likely to be in jobs with (say) a high stress level and be more likely
to smoke.

While the individual fixed effects model accounts for the endogeneity of job stress due to
time-invariant person-specific factors, β might not represent the causal effect of stress on
smoking because of two additional sources of potential endogeneity. The first is the
presence of omitted time-varying unobservables that are correlated with both stress and
smoking. We control for some of the relevant time-varying factors, but some will inevitably
still be omitted. In our preferred specification, we are able to control for time varying factors
such as health and job characteristics that are observable in the HRS. However, this does not
rule out the presence of other factors that we are not able to observe. The second source of
potential endogeneity is reverse causation. Smoking may alleviate stress (Aronson et al.,
2008; Kassel, Stroud and Paronis, 2003) or smokers who are unable to quit may report
higher stress to justify their decision to continue smoking.

Results
Table 6 reports the OLS and fixed effects regression results for recent smokers. Column 1
presents the results from the baseline specification that controls for demographics,
occupation and year fixed effects. In Column 2, we add individual fixed effects. Column 3 is
similar to Column 1 in that we use OLS to estimate but we also include time-varying factors
such as self reported health, number of chronic health condition, job tenure and other job
characteristics. In Column 4 we add individual level FE and this is our preferred
specification as it includes time-varying factors and FE. Because these time-varying factors
are not available for our full sample, the sample used in Columns 3 and 4 are somewhat
smaller than those for the first two columns.

We find that being in a high job stress is positively and significantly associated with being a
smoker for these recent smokers in all specifications. Accounting for individual FE increases
the magnitude and significance of the coefficient indicating that the OLS estimates are
biased downwards. This suggests that individuals who are less likely to smoke might also be
more likely to select a high stress job. There are several potential person-specific time-
invariant omitted variables that could explain the negative bias of OLS. Unmeasured
differences in family background, quality of education, cognitive function, level of self-
control, ability to handle stress, mental health problems10 or anxious personality could all
result in this bias. Higher levels in all but the last in this list would likely lead to a
willingness to accept the greater stress associated with a challenging occupation and would
also tend to result in lower smoking rates. From these results, we have to be agnostic as to
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which factor or set of factors account for the bias in the OLS results. We can however
determine the magnitude and direction of the bias.

Being black, more educated and male11 significantly reduces the probability of being a
smoker. The first two are consistent with extant studies; the latter, the positive impact of
being male, is not found across all ages, but our sample is composed of older workers, as
compared to general populations. Presence of chronic health conditions significantly reduces
the probability of smoking as has been found in other studies. Financial planning with a time
frame of 5–10 years also reduces smoker probabilities significantly. Financial planning
horizon serves as a proxy for an individual’s forward looking attitudes. Consistent with
previous literature, we find that individuals with longer planning horizons are less likely to
continue smoking, however, adding this variable to our specification does not change the
coefficient on stress. In addition, the results reflect a time trend towards a lower smoking
rate in the population as can be seen in the significance levels of the year dummies. This
time trend becomes weaker once we include individual fixed effects and time varying
factors. Age also reduces the probability of smoking.

In results not shown here (but available on request), we also examine the impact of job stress
for males and females separately using our preferred specification that controls for time
varying factors and individual fixed effects. Males appear to react more strongly to stress
with an estimated coefficient of 0.0668 (significant at 5% level) as compared to females who
have an estimated coefficient of 0.0274 (not significant).

In Table 7, we examine the impact of job stress on the number of cigarettes smoked
conditional on being a smoker. A recent smoker in a high stress job smokes more cigarettes
per day compared to one in a low stress job as can be seen in column 1 of Table 7. However,
the impact is significant only in the OLS specification without time-varying variables. It
appears that the primary impact of job stress is on whether or not the smoker continues to
smoke, not the number of cigarettes. Quitting seems to be the pivotal event12. The control
variables are similar in their impacts across the decisions to smoke or not and in regressions
of the number of cigarettes for smokers only. The exception is for male smokers who are
less likely to smoke as compared to female smokers, but conditional on smoking, consume a
larger number of cigarettes.

Table 8 presents the estimated coefficient on stress from three sets of regressions; each set is
composed of results for OLS and FE that include the time-varying variables such as health.
The FE regression including time-varying variables is our preferred specification as it is
most comprehensive. The first set of regressions examines the effect of stress on smoking
status for the full sample of ever-smokers. The second set examines the number of cigarettes
smoked by ever-smokers who currently smoke.13 The third set of regressions analyzes the
smoking status of recent quitters. We only display the coefficient on stress in each
regression as stress is the key variable of interest; the coefficients on the control variables
are qualitatively similar to those in columns 3 and 4 of Tables 6 and 7.

10There are high rates of smoking in schizophrenia and mental health problems in general. There is evidence that those with
schizophrenia smoke to alleviate attention deficits. Smoking may help to address cognitive deficits in those with schizophrenia or
other mental health problems. See for instance Sacco et al. 2005.
11In general populations, more males than females smoke. Also regressions using these data typical reflect this and find a positive
impact of being male on smoking. However, our data set is composed of workers only and there is likely selection by females into
working that may affect the sign of the coefficient on gender. In addition, by selecting on smokers, we no longer have a general
population.
12Although there is evidence that cutting back on the number of cigarettes is predictive of quitting (Falba et al 2004).
13Note that the set of current smokers from the sample of ever-smokers overlaps with but is not identical to current smokers from the
set of recent smokers. This is because recent smokers have to report smoking in the previous wave by definition while ever-smokers
do not as the information on ever-smoking comes from retrospective questions.
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Job stress positively affects the smoking status of ever-smokers in both OLS and FE
regressions. Accounting for some of the endogeneity of stress by controlling for time-
invariant personal characteristics (FE regressions), reduces the magnitude of the estimated
coefficient for this group. These results suggest that the source of the endogeneity bias for
the ever-smokers is different from that for the recent smokers. For the recent smokers, the
coefficient on stress was larger for the FE regressions than for the OLS regressions. The
differences between the OLS and FE impacts across ever-smokers and recent smokers could
occur for several reasons. Current smokers in this set do not overlap completely with the
smokers in recent smokers (see footnote 13). Further, the sample of ever smokers also
includes former smokers. As can be seen in Table 2, 68% of the ever-smokers have already
quit. This sample would have been between 22 and 36 years of age when the first surgeon
general’s report on smoking as an important health hazard came out in 1964. Many of these
smokers probably started smoking when they were teenagers, which would have been prior
to the barrage of information on the health hazards of smoking. When they initially became
aware of the harms of smoking they might have responded by quitting. Those who quit in
response are likely to be systematically different from those who continued smoking into
their 50s and 60s. This systematic difference could account for the differential effect.

As can be seen in Table 8, for ever smokers as for recent smokers, stress does not have a
significant impact on the number of cigarettes smoked. Also seen in Table 8 is that recent
quitters do not significantly change their smoking behavior in response to stress. This lower
level of significance may be in part due to the small percentage of this sample that starts to
smoke – about 12% report smoking over the study time period (see Table 2).

In Table 9, we examine potential bias introduced by sample attrition related to labor force
status. We include dummy variables for whether or not a person was retired, otherwise not
working, or working part time in period t+1 with full time employment as the reference
category. Their work stress is set to zero when they are not working. Thus, the sample size is
larger and is composed of non-workers in time t+1. With these changes, the results do not
change qualitatively; the coefficient on stress is significant for all specifications except that
for the recent quitters. However, in these specifications, stress also significantly affects the
number of cigarettes smoked for recent and ever smokers, but only at the 10% level of
significance; the magnitude of the impact is larger. The coefficients for retired, full time and
part-time are insignificant. Thus by expanding the data to include non-workers and setting
their work-related stress to zero, the impact of stress is more significant and of greater
magnitude for the number of cigarettes. Note that attrition bias might still be a concern if,
for example, individuals who have retired are less able to cope with stress relative to those
who have not retired.

Discussion
Examining older workers, overall we find that job stress prevents smokers from quitting. In
our estimates for recent smokers, we find that compared to OLS regressions, individual FE
regressions display coefficients on stress that are larger in magnitude and significance.
Because all time-invariant factors are essentially controlled for in the individual FE
regressions, the OLS bias seems to occur due to time-invariant personal characteristics that
were omitted from regressions. While we include key time-varying factors, there might be
some important, still unobserved time-varying characteristics. In contrast, for ever smokers,
the OLS results are greater than the FE estimates. The number of cigarettes is not affected
by stress in our primary results for either recent or ever smokers, however, stress is
significant when non-workers are included. Stress does not significantly affect whether
recent quitters relapse to smoking, but this lack of significance may be attributed to a
smaller sample.
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Our study advances the literature in several ways. First, we focus on older workers and job
stress. Older smokers are those most at risk for smoking-related morbidity and mortality.
Quitting, even at later ages, improves health and functioning and can prevent some of the
adverse consequences. Second, we explicitly address the fact that older individuals are not
likely to newly initiate smoking but will have different decisions to make based on whether
they are recent quitters or recent smokers. Third, we compare results from OLS and
individual fixed effects to assess the impact of otherwise omitted time-invariant factors.
Fourth, because the FE approach does not address potential time-varying factors that could
bias our results, we examine various time varying measures of health and job characteristics.
We note, however, that our efforts do not preclude the existence of other time-varying
factors that are correlated with both job stress and the propensity to smoke. Fifth, we use
occupational fixed effects to control for occupational specific characteristics other than
stress. Sixth, we examine the potential impact of attrition bias; however, we are unable to
account for selection into the sample based on working status because we cannot identify
factors that would influence the decision to work, but not the decision to smoke. Lastly,
while much of the extant literature examines life-events to measure stress, we examine job
stress. Job stress has the potential to be ameliorated through workplace programs, thus
findings may be policy oriented. In addition, the chronic nature allows a longer time window
in which to address its effect on smoking.

The self-reported measure of stress that we use has strengths and weaknesses. To the extent
that people respond to their own personalized view of their level of stress and not only the
objective measure, self reported stress is a relevant variable for analyzing smoking
decisions. Further, our measure may correspond to the psychologists’ view of stress as a
process of perception, appraisal, response and adaptation to challenging events. However,
individuals might have different definitions of what constitutes “a lot of stress” and could
also vary in their response to a stressful event. The alternative of using an external measure
of stress would introduce new and different problems. The respondent may not even
perceive the objectively measured stress to be aversive, that is, what is stressful for the
average person, is not necessarily stressful for the specific respondent. The measure that we
use is more akin to the personalized recognition of an aversive situation; we think that this is
an appropriate measure for our purposes.

Our results have implications for both private and public policy to help smokers quit. Such
policies could be warranted on several criteria. One is that smoking imposes externalities on
others through passive smoke and shared financial arrangements such as Medicare. Another
motivation could be that smokers want to stop smoking but cannot and so require help to
quit. There is evidence in the US that many smokers want to quit but cannot. Smokers tend
to support higher tobacco taxes presumably as a method to help them quit because they lack
self-control (Gruber and Mullainathan, 2002; Hersh, 2005, Kan, 2007). Thus we believe that
most are smoking because they are addicted, do not have the willpower to quit, would like
help and stress may exacerbate the problem. If continued smoking is not desired but rather
due to low willpower, or hyperbolic discounting (Laibson 1997, 2001), then public or
private intervention might enhance welfare. Studies in behavioral economics are
increasingly positing that policies in such situations can be welfare enhancing (Thaler and
Sunstein, 2003; O’Donoghue and Rabin, 2003; Camerer, et al. 2003, Bernheim and Rangel,
2006).

On the other hand, smoking may be ‘productive’ in terms of self medication or benefitting
compensating wage differentials for accepting stress. However, there may be better
alternatives to coping with stress than smoking even in these situations. For example, it may
be productive for schizophrenics to smoke to treat attention deficit problems (Sacco et al,
2005). However, they might be better off medicating and handling their stress in other ways;
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the nicotine patch, for example, provides nicotine without the harm associated with tobacco.
Development of coping skills and mitigating the causes of stress would be other approaches
as well.

The results of this paper suggest that high stress workers, cet. par., may be at risk for
continued use of tobacco. Helping smokers who want to quit and preventing relapse may be
priorities, and might be addressed through the workplace. Efforts by the public or private
sector to reduce the stress, while maintaining productivity, could improve the health of the
workers through reduced smoking. Another approach could be to teach methods to bolster
self-control, as psychologists are making strides in teaching self-control (Muraven et al.,
1999; Muraven and Baumeister, 2000; Mischel and Mischel, 1983; Mischel et al., 1996).
This could have positive spillovers to productivity as well to the extent that willpower is
generalizable.. In addition, it might be productive for firms, for example, to offer programs
that help workers cope with stress as well as quit smoking and prevent former smokers from
relapsing. Smokers could also be helped by ensuring that health insurance covers tobacco
cessation services and products. Smoking bans levied at the firm might be particularly
helpful to smokers in high stress jobs in the absence of government bans on smoking indoors
and out. Smokers could find ways of coping with stress that do not compromise their health
so greatly.
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Appendix
Table 10

Transition Probabilities for Ever Smokers

a. Ever Smoker Sample : Obs=17,043, N=3,825

Stress in period t+1

Stress in period t

0 1

0 %sample=75.738, %smoke=29.118 %sample=7.528, %smoke=32.663

1 %sample=8.988, %smoke=33.418 %sample=7.747, %smoke=34.277

b. Job Change Transitions: Obs=2,183, N=1,278

Low to High Job Stress High to Low Job Stress

Job Change
0 %sample=83.803, %smoke=32.053 %sample=74.071, %smoke=32.725

1 %sample=16.197, %smoke=36.025 %sample=25.929, %smoke=35.831
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Table 1

Summary statistics in 1992 for HRS sample and analysis sample

HRS Sample Analysis Sample

Mean Std. Dev Mean Std. Dev.

Former smoker 0.367 0.601

Current smoker 0.271 0.399

High stress* 0.191 0.191

Age 55.865 (3.641) 55.225 (3.440)

Black 0.169 0.152

Other race 0.037 0.028

Male 0.486 0.618

Married 0.751 0.756

Household income (‘0,000 1992 USD) 4.660 (5.072) 5.281 (4.841)

Years of education 12.019 (3.237) 12.452 (2.970)

Professional* 0.155 0.138

Managerial* 0.152 0.154

Administrative* 0.150 0.136

Sales* 0.099 0.102

Mechanical* 0.112 0.128

Service* 0.150 0.146

Operator* 0.149 0.166

Farm* 0.033 0.030

N (persons) 10,775 3,825

*
Note, the number of observations for the variables high stress and occupation dummies in the HRS sample are less than 10,775 due to missing

values. Thus the means across the two columns are similar for these variables.
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Table 4

Transition Probabilities for Recent Smokers: Stress and Job Changes

a. Stress transitions: Obs=5,742, N=1,551

Stress in period t+1

Stress in period t

0 1

0 %sample=73.181, %smoke=85.621 %sample=8.017, %smoke=89.286

1 %sample=10.212, %smoke=84.579 %sample=8.590, %smoke=88.056

b. Job Change Transitions Obs=764, N=494

Low to High Job Stress High to Low Job Stress

Job Change
0 %sample=81.845, %smoke=89.091 %sample=73.131, %smoke=84.345

1 %sample=18.155, %smoke=90.164 %sample=26.869, %smoke=85.217
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Table 5

Transition Probabilities for Recent Quitters: Stress and Job Changes

a) Recent Quitter Sample : Obs=1,390, N=436

Stress in period t+1

Stress in period t

0 1

0 %sample=77.359, %smoke=16.667 %sample=7.652, %smoke=24.658

1 %sample=7.442, %smoke=16.901 %sample=7.547, %smoke=11.111

b) Job Change Transitions: Obs=144, N=98

Low to High Job Stress High to Low Job Stress

Job Change
0 %sample=84.722, %smoke=26.230 %sample=82.857, %smoke=17.241

1 %sample=15.278, %smoke=18.182 %sample=17.143, %smoke=16.667
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Table 6

Effect of job stress on smoking decisions (binary) of recent smokers

(1)
OLS

(2)
FE

(3)
OLS

(4)
FE

High stress 0.0230**
(0.00952)

0.0454***
(0.0137)

0.0273**
(0.0108)

0.0441***
(0.0156)

Age 0.0226
(0.0197)

0.0606**
(0.0294)

0.0217
(0.0239)

0.0461
(0.0341)

Age squared −0.000209
(0.000171)

−0.000388*
(0.000222)

−0.000205
(0.000208)

−0.000361
(0.000265)

Black −0.0270**
(0.0116)

-
-

−0.0277**
(0.0128)

-
-

Other race −0.0378
(0.0260)

-
-

−0.0731**
(0.0319)

-
-

Male −0.0160*
(0.00957)

-
-

−0.0272**
(0.0109)

-
-

Married 0.0169
(0.0275)

−0.0537
(0.0693)

0.0163
(0.0296)

-0.00462
(0.0939)

Partnered 0.0388
(0.0324)

−0.0433
(0.0690)

0.0321
(0.0364)

0.0265
(0.0932)

No spouse 0.0231
(0.0279)

0.00350
(0.0654)

0.0122
(0.0300)

0.0537
(0.0890)

Household income −5.15e-05
(0.000763)

0.000598
(0.00125)

−0.00108
(0.00141)

0.00129
(0.00196)

Years of education −0.00487***
(0.00181)

-
-

−0.00469**
(0.00214)

-
-

Managerial 0.00496
(0.0186)

−0.0207
(0.0469)

0.0129
(0.0217)

0.0463
(0.0538)

Administrative 0.0113
(0.0182)

0.0189
(0.0506)

0.0102
(0.0201)

0.0997*
(0.0563)

Sales 0.00576
(0.0195)

−0.0502
(0.0499)

0.0170
(0.0231)

0.0131
(0.0570)

Mechanical 0.00651
(0.0198)

−0.0598
(0.0515)

0.00545
(0.0231)

0.0386
(0.0672)

Service 0.0119
(0.0184)

0.0119
(0.0516)

0.0149
(0.0208)

0.0755
(0.0547)

Operator 0.0387**
(0.0184)

−0.0178
(0.0495)

0.0407**
(0.0207)

0.0522
(0.0545)

Farm 0.0142
(0.0300)

−0.114
(0.0750)

0.0418
(0.0401)

−0.145
(0.113)

Year 1994 −0.155***
(0.0102)

−0.183***
(0.0281)

−0.133***
(0.0213)

−0.107***
(0.0388)

Year 1996 −0.0961***
(0.0108)

−0.223***
(0.0552)

−0.0831***
(0.0217)

−0.121*
(0.0677)

Year 1998 −0.119***
(0.0133)

−0.283***
(0.0815)

−0.0957***
(0.0223)

−0.144
(0.0961)

Year 2000 −0.133***
(0.0174)

−0.350***
(0.109)

−0.104***
(0.0247)

−0.172
(0.129)

Year 2002 −0.125***
(0.0216)

−0.393***
(0.139)

−0.118***
(0.0260)

−0.215
(0.163)
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(1)
OLS

(2)
FE

(3)
OLS

(4)
FE

Year 2004 −0.152***
(0.0282)

−0.462***
(0.165)

−0.111***
(0.0332)

−0.221
(0.198)

Fair/poor health 0.0112
(0.0131)

−0.00244
(0.0191)

Number of health conditions −0.0236***
(0.00482)

−0.0819***
(0.0146)

Job tenure −0.000116
(0.000426)

−0.00110
(0.00104)

Pressure to retire 0.00283
(0.00831)

0.00998
(0.00982)

Preference to younger workers 0.00484
(0.00725)

0.00569
(0.00853)

Planning – next year −0.0228
(0.0198)

−0.0280
(0.0300)

Planning – next few years 0.000173
(0.0107)

0.0142
(0.0227)

Planning – next 5 to 10 years −0.0326***
(0.0125)

−0.0287
(0.0230)

Planning – longer than 10 years −0.0346
(0.0226)

−0.0332
(0.0343)

Planning missing −0.0265
(0.0195)

−0.0459
(0.0281)

Constant 0.426
(0.566)

−1.068
(1.068)

0.489
(0.682)

−0.424
(1.231)

Observations 5,742 5,742 4,326 4,326

Number of persons 1,551 1,551 1,330 1,330

R-squared 0.053 0.110 0.063 0.129

Robust standard errors in parentheses;

***
p<0.01,

**
p<0.05,

*
p<0.1
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Table 7

Effect of job stress on number of cigarettes smoked by recent smokers, conditional on smoking

(1)
OLS

(2)
FE

(3)
OLS

(4)
FE

High stress 1.233**
(0.509)

0.679
(0.462)

0.568
(0.487)

0.318
(0.408)

Age 0.352
(0.842)

−0.780
(0.839)

0.870
(0.880)

0.633
(0.983)

Age squared −0.00562
(0.00712)

0.00930
(0.00624)

−0.00996
(0.00743)

0.00172
(0.00732)

Black −8.054***
(0.382)

-
-

−7.792***
(0.405)

-
-

Other race −7.318***
(0.908)

-
-

−8.975***
(0.789)

-
-

Male 5.674***
(0.442)

-
-

4.966***
(0.452)

-
-

Married −0.284
(1.144)

2.570
(2.734)

0.0560
(1.087)

0.839
(2.303)

Partnered 0.264
(1.439)

1.656
(3.023)

2.510*
(1.438)

2.379
(2.802)

No spouse −0.208
(1.150)

2.011
(2.483)

0.460
(1.099)

1.900
(2.138)

Household income 0.00395
(0.0347)

0.00687
(0.0313)

0.00914
(0.0603)

−0.0315
(0.0457)

Years of education −0.108
(0.0887)

-
-

−0.0588
(0.0929)

-
-

Managerial 0.979
(0.754)

−0.972
(1.283)

0.607
(0.848)

−1.978
(1.927)

Administrative 1.303*
(0.717)

−0.891
(1.474)

1.439*
(0.766)

−0.988
(1.911)

Sales 3.045***
(0.808)

−0.231
(1.316)

1.522*
(0.856)

−0.0707
(1.642)

Mechanical 2.576***
(0.860)

−0.859
(1.440)

2.550***
(0.945)

−1.407
(2.022)

Service 1.947**
(0.763)

−0.0735
(1.274)

1.668**
(0.771)

0.703
(1.625)

Operator 2.476***
(0.787)

−1.454
(1.334)

2.012**
(0.804)

−2.803
(1.715)

Farm −1.636
(1.183)

−0.603
(1.535)

−0.565
(1.343)

−2.228
(1.771)

Year 1994 0.497
(0.535)

−0.774
(0.798)

−0.171
(0.988)

−2.441**
(1.166)

Year 1996 −0.506
(0.591)

−2.886*
(1.590)

−1.178
(1.040)

−5.824***
(2.001)

Year 1998 −0.907
(0.671)

−4.681**
(2.324)

−1.352
(1.056)

−8.450***
(2.799)

Year 2000 −1.016
(0.739)

−5.434*
(3.092)

−1.581
(1.049)

−9.822***
(3.703)

Year 2002 −2.541***
(0.895)

−8.568**
(3.966)

−3.080***
(0.947)

−13.14***
(4.701)
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(1)
OLS

(2)
FE

(3)
OLS

(4)
FE

Year 2004 −2.283**
(0.968)

−9.318**
(4.698)

−2.562**
(1.104)

−15.14***
(5.610)

Fair/poor health 0.407
(0.563)

−0.794
(0.534)

Number of health conditions 0.187
(0.184)

−0.576*
(0.336)

Job tenure −0.0246
(0.0175)

0.0326
(0.0328)

Pressure to retire −0.0774
(0.364)

0.307
(0.276)

Preference for younger workers −0.441
(0.329)

−0.370
(0.305)

Planning – next year −1.168
(1.252)

0.108
(0.932)

Planning – next few years 0.218
(0.922)

0.687
(0.710)

Planning – next 5 to 10 years −0.727
(0.942)

0.167
(0.764)

Planning – longer than 10 years −1.445
(1.393)

−1.595
(1.253)

Planning missing −0.171
(1.192)

0.782
(0.855)

Constant 16.84
(24.76)

34.55
(30.78)

2.148
(25.87)

−18.81
(36.06)

Observations 4,931 4,931 3,733 3,733

Number of persons 1,349 1,349 1,167 1,167

R-squared 0.139 0.053 0.154 0.068

Robust standard errors in parentheses;

***
p<0.01,

**
p<0.05,

*
p<0
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