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Lifetime cumulative
adversity, mental health
and the risk of becoming a
smoker

Donald A. Lloyd & John Taylor
Florida State University, USA

ABSTRACT We analyze the effect of stress exposure on the transition to
heavy smoking, in a community sample of 1747 young adults in Miami,
Florida. The effects of distal life stress are assessed in the context of recent
stress exposure. Distal stress exposure predicts smoking independently of
recent stress. Intervening stressful events do not appreciably mediate the
influence of distal stress. We investigate the extent to which stress effects may
be mediated by psychiatric and substance dependence disorders. We conclude
that the effect of social stress on the risk for smoking is additive over time.
The significant independent effect of early stress exposure implies that youths
who are at greater risk for eventual heavy smoking may be identified at ages
considerably younger than peak initiation age.
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Introduction

In this article we address the hypothesis that exposure to adverse experi-
ences accumulated relatively early in life as well as later on contributes to
the risk for subsequent initiation of heavy smoking. Most research on risk
factors for smoking initiation among young people has focused on contem-
poraneous social psychological influences that arise from parent and peer
relationships (e.g. Engels et al., 1999; Vega and Gil, 1998; Wagner and
Atkins, 2000), or on its association with recent stressful events (Koval and
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Pederson, 1999; Wills et al., 2002). Although such factors appear to contrib-
ute to the risk for experimental smoking, they represent only a portion of
those that are likely to influence regular tobacco use. Emerging evidence
supports the hypothesis that adverse experiences encountered at any time,
including early in life, can have enduring health consequences (Ben-Shlomo
and Kuh, 2002; Kuh and Hardy, 2002; Turner and Lloyd, 1995, 2003). From
this perspective, early adversity is potentially important in two ways: (1) it
is part of the substrate upon which subsequent etiological factors may
operate in the progression toward heavy smoking behavior; and (2) it may
have significant long-term consequences for smoking that are independent
of recent circumstances. However, to our knowledge, no previous study has
examined the significance of lifetime cumulative exposure to social stress
as a predictor of heavy smoking.

The present study incorporates a more comprehensive index of exposure
to life adversities than has been previously employed in community-based
research, and sets exposure to adversities in time relative to the transition
to heavy smoking. We assess stress exposure over the life course, distin-
guishing early major events from more recent events. The role of both distal
and proximal experiences of psychiatric and substance use disorders is also
considered. This analytic approach, we believe, represents an advance in
providing a more adequate test of the stress hypothesis. Our report is
informed by a stress-process model (Billings and Moos, 1982; Dohrenwend
and Dohrenwend, 1981; Pearlin et al., 1981; Turner and Lloyd, 1999), set
within a life-course perspective (Ben-Shlomo and Kuh, 2002; Kuh and
Hardy, 2002), and treats stress exposure and psychological health as precip-
itating as well as intervening factors in the development of the smoking
habit.

Background

Stress and smoking
Abundant research has established a link between smoking and stress.
Studies that have focused on the temporal ordering between stress and
smoking initiation generally conclude that exposure predicts starting to
smoke rather than the reverse (US Department of Health and Human
Services, 1988; Will et al., 2002). Fairly strong evidence links recent negative
life events and chronic strains to smoking (Ganz, 2000; Kassel et al., 2003;
Siqueira et al., 2000). Other studies have reported dose-response relation-
ships between stress and increases in tobacco use (Dugan et al., 1999;
Epstein and Perkins, 1988; Henker et al., 2002). Thus, it seems clear that
recent and ongoing adversities increase risk for smoking.

Less attention has been given to the possible role of more distant stress-
ful experiences, with only a handful of studies addressing the issue. Some
of these studies have relied on rather unique study populations. For
example both Beckham et al. (1995) and Shalev et al. (1990) report that
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veterans who met criteria for post-traumatic stress disorder were more
likely to smoke than men in the general population, and Acierno et al.
(1996) found higher rates of smoking among women who were victims of
sexual violence compared to non-victims. The Adverse Childhood Experi-
ences Study (ACE) (Anda et al., 1999; Felitti et al., 1998) employed a
broader population base of over 9000 members of a primary care clinic.
They report a strong and graded relationship between exposure to child-
hood adverse experiences (assessed in terms of eight types of trauma or
chronic disadvantage) and age of smoking initiation. Acierno et al. (2000)
report pronounced increases in risk of current regular cigarette use among
those exposed to trauma, including witnessing trauma, compared to those
who had not witnessed or experienced such events.

Mental illness and substance use problems as predictors of
smoking
Breslau et al. (2003) have recently reported from a prospective study that
incidence of nicotine dependence is positively associated with exposure to
a traumatic event, and that the risk increases dramatically if the event
resulted in post-traumatic stress disorder. An association between
depression and smoking is widely recognized. Indeed, significant associ-
ations have been found between smoking and depression, anxiety and
substance use disorders (Black et al., 1999; Jorm et al., 1999; Shiesha, 1999).
Being depressed predicts increased likelihood of heavy smoking, experi-
encing more severe symptoms of withdrawal, and more difficulty quitting
smoking (Covey, 1999; Myers, 2001). Both current and former smokers
report higher depression than those who have never smoked (Pomerleau
et al., 2003). Depression has also been specifically linked with smoking initi-
ation among adolescents (Escobedo et al., 1998). Similarly, adolescent
substance users are at elevated risk for smoking in general and heavy
smoking in particular (Myers and Brown, 1997).

Other psychiatric diagnoses have also been linked to increased risk for
smoking. Lambert and Hartsough (1998) found that young adults who had
attention deficit/hyperactivity disorder (ADHD) as children were twice as
likely to be smokers at age 17 (46 vs. 24%) and to meet criteria for lifetime
tobacco dependence (40 vs. 19%) than their non-ADHD counterparts.
Additional research shows that adolescents who endorsed six or more
moderately severe ADHD symptoms were over three times as likely as
those who did not meet this threshold to have ever been smokers, and were
almost three times as likely to be current smokers (Tercyak et al., 2002).
Thus, it seems clear that psychiatric disorders in general, and early conduct
problems in particular, constitute significant risk factors for the initiation
and persistence of smoking.

It is widely assumed that smoking is a coping response to stressful experi-
ence (Graham, 1987; Kassel et al., 2003; Koval and Pederson, 1999), includ-
ing the experience of psychiatric illness. This interpretation implies that the
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relationship between stress exposure and smoking may be at least partially
mediated by intervening psychological distress or disorder. For example it
has been shown that mental illness and alcohol and drug use problems are
linked to the prior experience of major and potentially traumatic life events
(Lloyd and Turner, 2003; Turner and Lloyd, 1995), suggesting their possible
intervening role in the relationship between stress and smoking.

The focus of the present analysis is not whether respondents smoke but
when they became heavy smokers, and on what previous factors distinguish
them from those who did not. We define as the time of transition to heavy
smoking the age when a participant first smoked more than 10 cigarettes
in a day, not when he or she first tried a cigarette. This distinction recog-
nizes that not everyone who experiments with smoking becomes a regular
smoker. Consistent with previous research, we regard this threshold as
indicative of heavy smoking (Cornelius et al., 2001), a significant and well-
documented health-endangering habit in a young population.

We view smoking as a health risk behavior that arises within a life course
trajectory. Accordingly, this study takes into account experiences and
circumstances throughout a person’s past to predict smoking initiation. This
approach allows us to judge whether it is fruitful, as life-course theory would
suggest, to include long-past events in estimating the risk that a youth or
young adult will start smoking. Accordingly, we employ separate measures
of relatively recent and distal life events.

We address three specific questions. First, are the effects of stress on the
risk for transition to heavy smoking cumulative or do recent stressors
mediate prior stress effects in a causal chain? Second, is the stress-smoking
relationship an artifact of joint association with a prior psychiatric,
substance use or personality disorder? And third, to what extent are
observed stress effects on smoking transition mediated by the intervening
onset of psychiatric or substance use disorders?

Sample

This study builds on a previous three-wave investigation based in the
Miami-Dade public school system (Vega and Gil, 1998). All 48 of the
county’s public middle schools and all 25 public high schools as well as
alternative schools participated. Questionnaires were administered
annually between 1990 and 1993 beginning in grades 6 and 7 and ending
when participating students were in grades 8 and 9. Detailed analyses
provided assurance that wave 1 participants were highly representative of
the population from which they were drawn and that this was also true for
the wave 3 participants, despite a nearly 20 percent attrition across the three
data points (Vega and Gil, 1998). The primary starting point for the present
investigation was a large and representative sample of 8th and 9th grade
boys and a smaller representative sample of 8th and 9th grade girls number-
ing 5924 at wave 3.
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All eligible female participants in the earlier investigation (n = 410) and
a random sample of 1264 male participants were selected for wave 4 follow-
up. The target sample was drawn such that 25 percent were non-Hispanic
white, 25% were African American, 25% were of Cuban ancestry, and 25%
represented ‘other Hispanic’ groups. All female participants from the
original study within one of these ethnic categories were also selected for
follow-up. Because the original study included a relatively small number of
girls, a supplementary sample was randomly drawn from the Miami-Dade
county 1990 sixth and seventh grade class. Overall, 70.1% of the target
sample was successfully interviewed. By far the greatest loss occurred
among the new sample of females who had no previous involvement in the
study. A success rate of 76.4% was achieved among those from the original
sample, despite the fact that many had left home for college or other
reasons. The sampling procedures are summarized in Figure 1.

Comparisons suggest that our achieved sample is reasonably represen-
tative of the population from which it was drawn. However, a bias with
respect to parental socioeconomic status associated with the 41.8% loss rate
was found among the supplementary sample of girls. To correct for this bias,
female participants have been differentially weighted to achieve a distri-
bution on SES that approximates that observed for male participants. Most
(93%) of the 1803 young adults participating in the study were between 19
and 21 years of age when interviewed between 1998 and 2000. A total of
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56 cases were omitted from analysis; approximately half of these were of
non-qualifying ethnicity, and the remainder were excluded due to missing
data.

Measures

Time of transition to heavy smoking
Participants in the follow-up interview were asked if they had ever smoked
more than 10 cigarettes in a day. Those who said they did so were asked,
‘How old were you when you first started to smoke more than 10 cigarettes
a day?’ We use the reported age as the period of transition. Support for
this distinction is provided by previous research. Sargent et al. (1998) found
that the rate of successful cessation among 12 to 18-year-old daily smokers
of 10 or more cigarettes was only 6.8%, compared with 46.3%among less
heavy smokers.

Lifetime exposure to adverse experiences
Exposure to stressful life events was assessed using a 41-item checklist that
covered three general types of experience. Nine items could be character-
ized as ‘major events’, which are social adversities that are not typically
violent in nature. Examples include parental divorce and failing a grade in
school. Thirteen items cover ‘traumatic events’ that imply force or violence,
for example rape, physical and emotional abuse, and being injured with a
weapon. The remaining events refer to events that directly happened to
others, but were witnessed or heard about by the participant. Such events
include seeing someone killed and witnessing serious physical or emotional
abuse, hearing of a friend’s suicide or rape, and death of a relative or close
friend. The complete list of items and their prevalence rates has previously
been published (Turner and Lloyd, 2003).

Using a checklist format, participants were asked one at a time whether
each event had occurred. For each event they had experienced, participants
also reported the number of times it happened, the age at first occurrence
and, in the case of multiple occurrences, the age at last occurrence. The
stressor count represents the number of different events experienced.1 To
ensure that the only events counted had occurred before the onset of heavy
smoking, we used the age of first occurrence in forming the cumulative
adversity scores.

We measure the accumulation of stress across all events combined, distin-
guishing them only by the time they happened, throughout the period at
risk. Persons for whom transition to heavy smoking had occurred in a given
year are no longer at risk for this transition in subsequent years. Cumula-
tive adversity is measured by a count of the number of different events
experienced; multiple occurrences of the same event are not counted. In
our survival analysis we refer to the year at risk for transition as the index
period. We distinguish adversities that are distal and proximal relative to
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the index period. Proximal adversities are those occurring at one year of
age younger than the index period; distal adversities are a count of all those
that happened at least two years before. No stressors occurring in the index
year are counted.

We employed a life history calendar (LHC) based on that developed by
Freedman et al. (1988) as an aid in achieving accurate recall of significant
life course experiences. This calendar traces five categories of experience.
The first three involved a process in which respondents described divisions
in their lives in terms of where they lived (country, city or street as appro-
priate), landmark events such as birth of a sibling, getting a driver’s license
or leaving school and the teachers or best friends they had during various
years. These dimensions are completed at the beginning of the interview
one at a time, each building on the information already in hand. The
calendar is employed at three points in the interview: (1) for questions on
the age of occurrence of major/traumatic lifetime events; (2) for questions
about the onset and last occurrences of substance use and related problems;
and (3) for questions on the age at first and last occurrence of psychiatric
disorder episodes. In each of these sections, the question of temporal order
is addressed using all information available through scanning both upward
and across the LHC. Thus, a reported first onset of major depression, for
example, would be placed on the calendar in relation to other psychiatric
disorders, if any, substance disorders, if any, major life events, teachers
and/or best friend at the time, landmark or transition events, and place of
residence. This procedure and the fact that the recall period for this young
population was relatively short, argues for the reliability of the data
employed in these analyses.

Psychiatric disorder and substance dependence
Data on the lifetime occurrence of psychiatric and substance disorders were
obtained through computer-assisted personal interviews that allowed esti-
mation of DSM-IV diagnoses. Our basic instrument was the Michigan
Composite International Diagnostic Interview (CIDI) that was employed
in the National Comorbidity Survey (NCS) (Kessler et al., 1994). The CIDI
is a fully structured interview, based substantially on the Diagnostic Inter-
view Schedule (DIS) (Robins et al., 1981) and designed to be administered
by non-clinicians trained in its use (Robins et al., 1988; World Health
Organization, 1990). Using the Michigan CIDI, as updated by NCS
researchers to cover DSM-IV criteria, we assessed major depression,
dysthymia, generalized anxiety disorder, social phobia, panic disorder,
alcohol abuse and dependence, drug abuse and dependence, post-traumatic
stress disorder (PSTD) and antisocial personality disorder. These latter two
modules had been borrowed from the DIS (Robins et al., 1981) for the
NCS. Evidence for the validity of Michigan CIDI diagnostic estimates,
evaluated against structured clinical reinterviews (Spitzer et al., 1990), have
been reported for most NCS disorders, including affective disorders (Blazer
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et al., 1994), anxiety disorders (Wittchen et al., 1995), addictive disorders
(Nelson et al., 1996; Warner et al., 1995), and PTSD (Kessler et al., 1995).

Along with the Michigan CIDI, our assessment instrument included a
reliable module (Horton et al., 1998) taken from the revised DIS (Robins
et al., 1995) to assess attention deficit (AD) and hyperactivity disorder
(HD), and included items to allow assessment of childhood conduct
disorder. The NCS strategy of a preliminary screening process was extended
to also include the lifetime use of individual licit and illicit drugs. The goal
of this extension was to reduce any fall-off in reporting that might be occa-
sioned by learning, during the course of the interview, that positive
responses and not negative responses to drug questions tend to be followed
by a large battery of additional questions.

Demographics
Ethnicity is measured by the respondents’ own group identification.
Because this sample is in the transition to adulthood, SES is estimated in
terms of parental education, income and occupational prestige level
(Hollingshead, 1957). These data were obtained from parent interviews and
supplemented where necessary by information provided by the young adult
participants. Scores on these three status dimensions were equally weighted
and combined in a summary measure of SES.

Results

A total of 27.4% of the sample reported having ever smoked more than 10
cigarettes in a day, with a mean transition age of 16.9 years (SD = 1.8). The
range of transition ages, from 12 to 23 years, indicates the extent to which
the relative timing of stress exposure and beginning heavy smoking should
be taken into account in order to assess the causal relevance of stress for
smoking. Because the experience of some lifetime adverse events, especi-
ally recent stressors, may have occurred after people started heavy smoking,
we used survival analysis to model the hazard of smoking transition across
ages 12 to 23 as a function of prior exposure to stress.

Table 1 shows the structure of the data employed in our survival analysis.
Of the 1747 respondents at risk when they were 12-years old, five started
heavy smoking that year and 1742 survived the year without transition. The
rate of smoking transition at age 12 is thus five in 1747, or 0.3%. Once tran-
sition had occurred, the heavy smokers were excluded from subsequent
age-specific estimates using the person–year data. Thus, to assess chances
of transition at age 13, the group at risk is the portion that survived age 12,
shown in the second row as 1742 respondents. Among those at still at risk
at 13 years of age, 13 more started heavy smoking. Beginning with the age
18 risk set, not all who survived the year without transition appear in the
next risk set because they were younger than 23 years when interviewed.
A total of 464 started heavy smoking by the time they were interviewed;
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the remaining 1283 participants are right-censored, meaning it is unknown
whether they eventually made a transition to heavy smoking.

Each participant is represented in the data for each year he or she was
at risk for first making a transition to heavy smoking. The last year of obser-
vation for the survival analysis is the earliest of (1) when the participant
reported he or she first smoked more than 10 cigarettes in a day, or (2) the
year the question was asked (wave 4). The lifetime prevalence of disorders
preceding and inclusive of the index year was: psychiatric disorders 25.1%;
drug dependence 14.8% and alcohol dependence 9.8%. These rates of
disorder prior to or concurrent with the start of heavy smoking suggest that
they are at least statistically viable predictors. The cumulative count of
adverse events prior to transition or censoring was 3.5 (SD 3.4).

The survival analysis employs two types of predictor variable. Gender,
ethnicity and socio-economic level of origin, which vary across individuals
but remain constant for each person, are time-invariant predictors. In
contrast, cumulative stress exposure scores and mental health and substance
dependence statuses may change for a person over time. Both time-
invariant and time-varying predictors are added to the equation to estimate
their effects by logistic regression in person–period data (Allison, 1984;
Singer and Willett, 1993). The effect of time is modeled with a quadratic
function (Singer and Willett, 2003).2

We also distinguish between distal and proximal psychiatric disorder and
substance dependence onsets. Distal onsets of such disorders are defined
as those that occurred at ages two or more years younger than the index
year, the same scheme as distal adversities. However, because proximal
onset disorders will be analyzed as mediators of proximal as well as distal
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Table 1 Number at risk and conditional probability of transition to heavy smoking by age
(unweighted data)

Age Number Number Number Conditional
at risk survived initiated probability

of initiation

12 1747 1742 5 .003
13 1742 1729 13 .007
14 1729 1701 28 .016
15 1701 1649 52 .031
16 1649 1553 96 .058
17 1553 1479 74 .048
18 1479 1371 108 .073
19 1351 1296 55 .041
20 898 873 25 .028
21 356 349 7 .020
22 98 98 0 .000
23 18 17 1 .056

Total 14321 464
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exposure to adversities, we allowed onsets of psychiatric and substance that
occurred in the index year as well as the year before to be included in the
measures of proximal disorders. Our primary interest is in the effect of
cumulative exposure to stressful events, which are counted only if they
occurred before the index period.

The results are shown in Table 2, with effects represented by logistic
regression coefficients; these are the estimated amount of change in the
log-odds of smoking transition for a one-unit increment in the predictor
variable score, averaged across time periods. Our test for interaction
between the predictors and time (not shown) supported the assumption of
proportional hazards in these models. The effects of time, gender, ethnicity
and SES are controlled in all models.

Distal exposure to adversities is a significant positive predictor of
smoking transition. Mediation of this effect would be indicated by a mean-
ingful proportionate reduction in the magnitude of its coefficient when a
plausible mediating variable is added hierarchically to the model. We added
proximal adversities in model 2, which reveals that the effects of distal stress
are not appreciably explained by more recent stress exposure. The apparent
effect size of proximal stressors is more than double that of the distal
measure, but they are independent predictors of the smoking transition.
Because the two measures of stress do not differ in content, but are distin-
guished only by when the stressors occurred, we interpret these effects as
additive over time.

Unstandardized logistic regression coefficients are presented because
the stress exposure measures are counts, not categories. To view the
relative distal and proximal stress relationships with smoking in terms of
odds ratios, we computed the relative odds of smoking transition at high
versus low levels of exposure on each stress measure, based upon the
empirical distributions of stress by age 18 and the coefficients estimated
in model 2. The mean cumulative adversity scores for that period were
4.97 (SD = 3.68) distal stressors, and .96 (SD = 1.26) proximal stressors.
We first compared participants with a level of exposure to distal adversi-
ties one standard deviation above the mean to those with exposure one
standard deviation below the mean. The estimated odds of transition are
double at the higher level of distal exposure compared with lower exposure
(OR = 1.97), controlling for proximal stress. The comparable odds ratio
for the effect of proximal adversity, controlling for distal stress, is slightly
less (OR = 1.56).

The question remains whether the association between stress and heavy
smoking is merely an artifact of a shared association with prior psychiatric
or substance dependence disorders. This competing hypothesis is addressed
in model 3, where indicators of distal psychiatric disorder, drug dependence
and alcohol dependence are added. Results show that while onset of drug
dependence at an age two or more years younger is associated with
increased risk of transition, the net effects of exposure to adversities hardly
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change. Earlier psychiatric and substance dependence problems do not
account for the effects of stress.

Model 4 assesses whether the observed stress effects on smoking
transition are mediated by contemporaneous or subsequent onset of psychi-
atric and substance dependence disorders. Again, these factors are counted
only if they first occur during the index period or the year before. We can
see that both proximal drug and alcohol dependence, though not proximal
psychiatric disorder, increase the risk of heavy smoking, with stress
exposure controlled. Comparing the coefficients for adversities between
models 3 and 4 shows that these factors partially mediate the effects of
stress. Additional analysis (not shown) suggested that the observed
mediating effect is primarily through the onset of drug dependence
disorder. However, the net effects of both distal and proximal exposure to
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Table 2 Hazard of smoking transition regressed on lifetime cumulative adversity and disorders

1. 2. 3. 4. 5.
b b b b b

Distal adversities .103*** .092*** .082*** .074*** .053***
(before age t-1)

Proximal adversities .230*** .228*** .173*** .154***
(at age t-1)

Distal psychiatric disorder .050 –.020 –.017
(initial onset before age t-1)

Distal drug dependence .721* .818** .725*
(initial onset before age t-1)

Distal alcohol dependence .615 .749 .694
(initial onset before age t-1)

Proximal psychiatric disorder .316 .272
(initial onset between ages t-1 and t)

Proximal drug dependence 1.427*** 1.405***
(initial onset between ages t-1 and t)

Proximal alcohol dependence .815*** .722**
(initial onset between ages t-1 and t)

Childhood ADHD .205
Childhood conduct disorder .559***

Intercept –36.666*** –34.568*** –35.212*** –33.817*** –34.266***

Notes: *p < .05; **p < .01; ***p < .001. Coefficients are logistic regression estimates. N = 1747
respondents represented over as many as 12 1-year periods at risk for transition, defined as
reported age when first smoked more than 10 cigarettes in a day. The data analyzed thus has
14321 person-periods, during which 464 people first smoked more than 10 cigarettes in a day.
Psychiatric disorders include depression, dysthymia, panic disorder, generalized anxiety, social
phobia and PTSD. Coefficients are unstandardized logistic regression estimates. Data are
weighted to align distributions of family SES across gender. The effects of time, gender,
ethnicity and socio-economic status are controlled.
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adversities remain significant predictors of smoking transition independent
of the effects of lifetime psychiatric and substance dependence disorders.

The final question we addressed was whether all of the above associ-
ations could be due to the observed tendency for children who behave badly
to both get themselves into stressful situations and engage in a high level
of smoking. Previous studies have linked attention deficit hyperactivity
disorder (ADHD) and childhood conduct disorder (CD) to increased stress
exposure and criminal behavior as well as to smoking among adolescents
(Babinski et al., 1999; Grover, 2002; Tercyak et al., 2002). To test this chal-
lenge to the stress hypothesis, we added measures of childhood ADHD and
CD to the final model. This test left our conclusions unchanged: lifetime
exposure to adversities significantly predict the transition to heavy smoking
among adolescents and young adults, despite adding controls for several
potentially confounding factors. This relationship is only minimally
mediated by intervening disorders, and their inclusion does not alter the
relative importance of either distal or more recent stress exposure for
smoker status risk.

Discussion

The results of the foregoing survival analysis show, we believe for the first
time, that cumulative exposure to adversities is an important predictor of
differences in risk for developing the heavy smoking habit. The effects of
stress are not totally explained by prior psychiatric, substance dependence
or personality disorders, and they are not substantially mediated by inter-
vening mental health problems. Nor are the effects of distal stressors
explained by more proximal stress exposure. The limited amount of stress
effect mediation that does occur was primarily attributable to drug depen-
dence disorder.

It could be interpreted that our global distal stress score masks an under-
lying stress proliferation process (Pearlin, 1999), which could lead to over-
estimating the importance of individual distal stressors for eventual health
behaviors and conditions. The apparently persistent effect of distal stress
despite control for proximal events could be attributed to adverse events
that spawned stress in other domains. But some people may cope with
adverse experiences better than others (Pearlin and Schooler, 1978). To the
extent that effective coping would mitigate stress proliferation, we might
expect proximal stress to mediate the impact of distal stress only among
those with limited coping resources.

We do not have measures of coping ability in the present data. Nonethe-
less, to test the possibility that our findings may be driven by a particular
subset of reported events, we regressed the smoking outcome on three stress
counts that individually represented the three groups of adversities
(described above) for the entire duration preceding the index period. The
results (not shown) demonstrated statistically independent, additive
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relationships (each coefficient p < .01). This finding supports the interpret-
ation of statistically additive, and conceptually cumulative, effects of a
lifetime history of distal and proximal stress exposure on the risk for heavy
smoking. But it remains for future studies to address potential mechanisms
(such as contemporary peer and family influences that may be related to
conditions of stress) that would link distal stress exposure with subsequent
smoking behavior, in addition to psychiatric and substance disorders.

Because our temporal cut point of one year to distinguish proximal and
distal factors relative to the index period was chosen arbitrarily, we
conducted a sensitivity analysis to determine whether our findings would
be affected by choosing a different cut point. All of the regression models
were re-estimated after changing the dividing line to one year earlier. This
increased the number of events counted as proximal, and decreased the
number of distal events, while their sum did not change. Every effect
reported above was replicated, so we conclude that the findings are not an
artifact of the chosen cut point.

We acknowledge the limitations that are inherent in retrospective survey
methods. While the young age of this cohort and the careful application of
the life calendar presumably minimize recall and temporal ordering
problems, our findings may still be affected by recall error. A possible
competing hypothesis is that these results may arise from ‘state-depen-
dence’ bias, which would occur if individuals with a current psychiatric or
substance use disorder would be more likely to remember and/or report
having experienced stressful events than are those same individuals when
they are relatively free of disorder symptoms. We previously reported a
rough test of this hypothesis using the same sample, which compared the
number of adversities reported by those with current or very recent
disorders and those reported by currently healthy but previously disordered
participants. The data suggested no evidence for state dependence bias
(Turner and Lloyd, 2003).

The hypotheses investigated in this report could be more compellingly
supported if the same data were prospectively gathered. However, there
seems little prospect of a community-based study that will gather such data
prospectively on a sufficiently large sample and over a long enough period
to more convincingly assess the central questions examined here.

This article demonstrates the utility of considering a wide array of
negative life events that may have occurred over a long period of time in
the assessment of risk for smoking. Yet we believe the findings to be conser-
vative, because the measures of stress represent the number of different
events experienced but not the number of occurrences of any particular
one. Related to this point is that despite the comparatively wide array of
items in our index of stress exposure it cannot be claimed that such
exposure is fully accounted for; the measure can only be regarded as a
sampling of the total range of stressful events that are likely to be encoun-
tered.
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The substantive interpretation of the statistical associations of different
counts of stressors with any outcome depends in part upon the relative
meaning of ‘high’ and ‘low’ exposures within their empirical distributions.
We concluded that the effect of distal stress is more important than the
regression coefficient would indicate because the distributions of the two
exposure measures across participants have to be taken into account.
Comparing the relative magnitude of effects of distal and proximal adver-
sities in terms of location in the distributions of adversity scores revealed
that distal stress is a surprisingly powerful predictor of heavy smoking.

The findings conclusively support the assertion of life course epidemiol-
ogy that information from the duration of the life course helps to predict
eventual health behavior. The significant independent effect of early stress
exposure suggests that youths who are at risk for eventual heavy smoking
may be identified at ages considerably younger than peak smoking initia-
tion age. Smoking prevention strategies should therefore be aimed at
persons much younger than the age known to be that of greatest risk for
smoking initiation, and such efforts should focus on youths with stressful
histories.

Notes
1. Some events, such as witnessing abuse, were often reported as happening

‘hundreds of times’, which made measurement by counting the total number of
occurrences across all checklist events infeasible. Additionally, using frequency
of occurrence would unduly over-represent chronic conditions. Thus the stress
measure may be interpreted as the variety of stressful experiences rather than
their rate of recurrence.

2. Time could also be specified in discrete-time event history models using a series
of dummy indicators, whose coefficients are analogous to multiple intercepts,
however we selected the more parsimonious polynomial function. Comparison
of model fit statistics for alternative specifications of time in model 5 in Table 2
showed that constraining the effect of time to a quadratic function fit the data as
well as the less parsimonious version, R2 = 15.92, 9 df, p > .05. Stress coefficients
estimated in the context of unconstrained time effects were identical to those
reported in Table 2.
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