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Study objective: To determine the association between childhood abuse and becoming a smoker.
Design: Retrospective cohort study.
Setting: Boston, Massachusetts.
Participants: 722 women aged 36–45 years who completed the baseline questionnaire for the Harvard
study of moods and cycles and the survey of interpersonal relationships.
Main results: Women who experienced either physical or sexual abuse as a child were 40% more likely to
begin smoking compared with women with no history of abuse (95% CI 1.0 to 2.0). Virtually all of this
association was confined to sexual abuse (OR = 2.2, 95% CI 1.1 to 4.3) as compared with physical abuse
(OR = 0.7, 95% CI 0.7 to 1.6). However, the joint effect of experiencing both physical and sexual abuse as
a child led to a 3.5-fold increase in the likelihood of becoming a smoker (95% CI 1.3 to 9.4) compared
with women who did not experience any childhood abuse after adjustment for religion, social class, and
poverty.
Conclusions: Women who experience childhood abuse, even in the absence of depression, are at
increased risk of becoming cigarette smokers.

T
he tobacco epidemic is currently responsible for 4.9
million deaths per year worldwide.1 In 2000, the preva-
lence of smoking among American high school senior

girls was 29.7%. Most adult smokers start their smoking
practices before age 18. Therefore, it is critical that early life
risk factors for smoking initiation be identified and con-
fronted.2 In 1998, the US Department of Health and Human
Services reported that the number of children subject to
childhood abuse exceeded 900 000.3 This fact, combined with
the knowledge that on any given day 5000 youths experiment
with cigarette smoking, provides an incentive to understand
the association of childhood abuse and smoking inception.4

Childhood victimisation has repeatedly been shown to
increase risk for adverse health behaviours.5 Moeller et al
found that adult women who reported childhood abuse were
significantly more likely to report alcoholism, excessive drug
use, obesity, and/or being underweight.6 In addition to
behaviour, physical health and psychological wellbeing are
negatively affected by a history of childhood abuse. Adverse
effects include, but are not limited to, frequent head and
stomach aches, gynaecological problems, difficulty sleeping,
poor confidence, depression, suicidal ideology, and learning
problems.6–12

Previous research has attempted to investigate the associa-
tion of childhood victimisation and smoking, but has been
limited by definitions of abuse that are restricted to one or
two survey questions that ask whether abuse has ever
occurred.7 8 In addition, childhood abuse is often combined
with adolescent abuse, a problematic issue as adolescence
generally encompasses the age of smoking onset and
temporal relations cannot be determined.9 13 Although pre-
vious investigations strongly suggest that early life abuse is a
significant predictor of smoking initiation, more carefully
assessed exposure and outcome measures are needed.

We sought to determine, in addition to the experience of
abuse, the extent to which fear of abuse may play a signi-
ficant part in predicting smoking onset as well. To test the
hypothesis that childhood abuse is a risk factor for cigarette
smoking, we investigated the association of childhood abuse
and smoking within a cohort of adult women who lived in
and around Boston, MA.

METHODS
The Harvard study of moods and cycles is a prospective
cohort study designed to evaluate the relation between major
depression and ovarian function. Between 1995 and 1997, a
random sample of 6228 women between the ages of 36 and
45 was identified using Massachusetts Town Books. This
sample received an initial screening questionnaire designed
to assess menstrual status and depressive symptoms using
the Center for Epidemiologic Studies depression scale (CES-
D). Study populations with and without depression were
defined based on CES-D scores and subsequent in-person
interviews conducted with the structured clinical interview
for DSM-IV disorders (SCID). Ultimately, a cohort of 332
depressed and 644 non-depressed women (n = 976) gave
written consent and was formally enrolled. Further details on
study enrolment and methods can be found elsewhere.14 This
distribution reflected the lifetime prevalence of depression
among women in the general population.15

In 1999, as part of a substudy of violent victimisation and
major depression under the moods and cycles protocol, a self
administered survey of interpersonal relationships was
mailed to 907 active study participants. This survey was
designed to assess violent victimisation and lifetime socio-
economic position and was jointly developed by researchers
from Brown University, the Harvard School of Public Health,
and Brigham and Women’s Hospital.16 The survey was
derived from the conflict tactics scale and the pregnancy
abuse assessment screen and additionally addresses witness-
ing violent threats or acts and life stage at exposure (that is,
childhood, adolescence, and adulthood). Of 907 women, 733
(81%) participants appropriately completed and returned the
survey. Participants’ responses indicate frequency of abuse
specific and life stage specific acts or threats. Frequency
categories include: never, a few times or less, or more than a
few times. A separate consent form was not required as
completion and return of the survey implied consent.

To evaluate the relation between childhood victimisation
and cigarette smoking, we conducted a retrospective cohort
study using the survey of interpersonal relationships and
information on smoking status collected at study enrolment.
During data collection, we made the distinction between
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experienced childhood abuse and feared childhood abuse.
Within these two categories of victimisation, participants
were classified as subject to any abuse, both physical and
sexual abuse, sexual abuse only, or physical abuse only. The
exposure period extended until age 11.

Childhood physical abuse was defined as experiencing or
living in fear of being pushed, grabbed, or shoved; having
something thrown at you that could cause injury; being
kicked, bit, or punched; being hit by an object or person with
the intention to hurt; or being physically attacked, each with
a frequency of more than a few times. Experienced physical
abuse also included having someone you loved killed with a
frequency of a few times or less, while feared physical abuse
included living in fear that someone you loved would be killed
or that any of the above descriptions would happen to
someone else in the home, each with a frequency of more
than a few times.

Experienced childhood sexual abuse was defined as being
sexually assaulted with a frequency of a few times or less or
having someone expose their genital parts against your will
with a frequency of more than a few times. Feared childhood
sexual abuse was defined as living in fear of sexual assault;
someone exposing their genital parts against your will; or
someone being sexual with you against your will; each with a
frequency of more than a few times. Any experienced
childhood abuse was defined as experiencing physical or
sexual abuse as a child. Any feared childhood abuse was
defined as fearing physical or sexual abuse as a child.

We also assessed the following covariates: parent smoking
status, religion, social class position, childhood poverty,
ancestry, race, and parent education status. Self reported
information regarding race, religion, ancestry, and parent
smoking status was available from the baseline questionnaire
from all participants in the Harvard study of moods and
cycles. Socioeconomic and demographic variables such as
social class position, childhood poverty, and parent education
status were obtained from the survey of interpersonal
relationships. Women who met the moods and cycles criteria
for depression additionally provided information regarding
their earliest age of depression onset.

Social class position was initially defined by three binary
variables: non-working class, working class, and wage earner
not in the paid working force. Non-working class members
were distinguished as households where the primary wage
earner occupied a supervisory position or owned a business.
In working class households, the primary wage earner
worked for an institution or someone else and did not
supervise other people. If the primary wage earner was
unemployed, the household was identified as one where the
wage earner was not in the paid labour force. These
categories have been defined and validated elsewhere.17 18

Within our study cohort, only eight women were classified as
not in the paid labour force. Therefore, our analysis of social
class as a confounding variable is based on the risk of
working class compared with non-working class people.

Childhood poverty was indicated by households where, on
at least two occasions, there was not enough money to pay
for food or rent or mortgage; money had to be borrowed to
pay for medical expenses; there was not enough money to
make ends meet; or public assistance or welfare was received.
Parent education status addressed the highest level of
education reached by either parent.

The main outcome of interest was smoking status as
recorded at study enrolment. Participants who indicated on
the study of moods and cycles baseline questionnaire that
they had smoked more than 100 cigarettes in their lifetime
were classified as smokers. Those who had not smoked
more than 100 cigarettes were classified as non-smokers.
Age of smoking onset was also recorded on the baseline

questionnaire. A total of 10 (1.4%) participants whose age of
smoking onset occurred before the end of the exposure period
(age 11) were excluded. To control for the effect of
depression, 38 (5%) women were restricted from analyses
because their earliest onset of depression occurred before
they began smoking. Within the remaining cohort, 283 (41%)
women were classified as smokers. The mean and median
ages of smoking onset were both 16 years.

Statistical analysis
We first evaluated frequency distributions of all binary and
categorical variables with respect to any experienced child-
hood abuse. Univariate logistic regression provided crude
odds ratios and 95% confidence intervals and important
information for the assessment of confounding.

Parent smoking status, religion, social class position,
childhood poverty, ancestry, race, and parent education
status were considered as potential confounders. Variables
that obtained univariate significance at the p = 0.05 level
were included in the final models. In addition, each covariate
that did not achieve univariate significance was manually
introduced into the model to determine if it was a
confounder. The definition of a confounder was met only if
the covariate was associated with childhood victimisation, an
independent predictor of cigarette smoking, and not an
intermediary of the causal pathway from exposure to
outcome. A greater than 10% change of the effect estimate
resulting from inclusion of a covariate provided additional
evidence of confounding.

Three separate final models were constructed to evaluate
the association of childhood victimisation and smoking. The
first model evaluated the effect of any experienced childhood
abuse. A second model describes the effect of both physical
and sexual abuse, sexual abuse only, and physical abuse only
on risk of cigarette smoking. A third and final model
evaluated risk of smoking by living in fear of abuse without
actual experience, experience of abuse without fear, and both
experienced and feared abuse. Once confounders were
identified and incorporated into the individual models, each
covariate was taken out of the model one at a time and any
change in the standard error estimates of the remaining
predictor variables was observed. If a standard error estimate
was dramatically reduced, it was considered to be indicative
of collinearity. The analyses described above were performed
both with and without the records of women excluded for
depression.

RESULTS
There were 179 (26%) women who reported experiencing
childhood abuse. Of these, 20 (3%) women experienced both
physical and sexual abuse, 119 (17%) experienced physical
abuse only, and 40 (6%) experienced sexual abuse only. A
total of 108 (16%) women reported fear of childhood abuse.
Of women who feared childhood abuse, 15 (2%) women
feared physical and sexual abuse, 86 (13%) feared physical
abuse only, and 7 feared sexual abuse only (1%). Within the
study cohort, 505 (74%) women reported that they never
experienced abuse as a child, and 488 (71%) women reported
that they neither experienced or feared abuse as a child.

Table 1 describes demographic and socioeconomic char-
acteristics of the study cohort and univariate predictors of
childhood victimisation. Women who experienced childhood
abuse were more likely to have experienced childhood
poverty and come from working class families. Significant
univariate predictors of childhood abuse were social class,
poverty, and religion. Women who grew up in working class
households were 1.7 times more likely to experience child-
hood abuse than women from other social classes. Women
who experienced poverty in childhood were 1.9 times as
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likely to experience abuse as those who did not. Jewish
women had 50% the risk of experiencing child abuse
compared with Roman Catholic women. No evidence of
collinearity was found between childhood abuse, religion,
social class, and poverty.

Table 2 illustrates the crude and adjusted effect estimates
for smoking risk by categories of experienced (rather than
feared) childhood abuse. The odds of smoking were 1.4 times
greater among women who did, compared with those that
did not, experience any childhood abuse. Women who were
both physically and sexually abused had 3.5 times the odds
of smoking compared with women who did not experience
any childhood abuse. Women who were sexually abused
were at twice the risk of smoking while women who were
physically abused did not seem to be at any increased risk for
smoking.

Table 3 describes the relation between smoking risk and
living in fear of abuse during childhood, with and without
the experience of abuse. Living in fear of abuse did not seem
to contribute greatly to smoking risk. The experience of abuse
in the absence of fear of abuse was of borderline significance
as a univariate predictor of smoking but lost significance after
adjustment for religion, working class, and poverty. Thus,
increased smoking risk was predominantly associated with
experience, rather than fear, of abuse, and largely confined to
sexual as compared with physical abuse.

DISCUSSION
We observed a threefold risk of smoking among women who
experienced both physical and sexual abuse, and a twofold
risk among women sexually abused during childhood after
adjustment for religion, working class, and poverty. Our
study was able to elucidate these associations because of the
detailed information on type, life stage, and frequency of
abuse reported in the survey of interpersonal relationships.
Previous research has resorted to defining lifetime or
adolescent experiences of abuse based on limited informa-
tion. Such measurements are problematic for evaluating
smoking risk because of characteristically early ages of
smoking initiation. To accurately determine that the abuse
preceded smoking onset, either a very early exposure period
should be established, or information should be obtained
regarding the exact age (or life stage) of victimisation and
smoking onset. Our research has relied on the latter.

To look at the effect of childhood abuse on smoking risk
independent of depression, we chose to restrict our analysis
to women who began smoking before their first onset of
depression. When the same analyses were conducted includ-
ing women with a history of depression before smoking onset
(n = 38), the results illustrated similar patterns of effect. All
measured variables were distributed comparably. However,
religion was no longer a significant predictor of exposure
status. Excluding the 38 women from analyses resulted in a

Table 1 Sociodemographic characteristics stratified by experience of any childhood abuse among women from the Harvard
study of moods and cycles, Boston, Massachusetts. Univariate odds ratios and 95% confidence intervals shown

Did not experience abuse Any experienced abuse*
n = 505 n = 179 OR (95%CI) p Value

Parental smoking status, n (%)
Neither parent smoked 98 (19.4) 30 (16.8) 1.0
Mother smoked 42 (8.3) 17 (9.5) 1.3 (0.7 to 2.7) 0.4
Father smoked 154 (30.5) 49 (27.4) 1.0 (0.6 to 1.7) 0.9
Both parents smoked 211 (41.8) 83 (46.4) 1.3 (0.8 to 2.1) 0.3

Religion, n (%)
Roman Catholic 272 (53.9) 108 (60.3) 1.0
Jewish 57 (11.3) 11 (6.2) 0.5 (0.2 to 1.0) 0.04
Protestant 139 (27.5) 48 (26.8) 0.9 (0.6 to 1.3) 0.5
None/Other 37 (7.3) 12 (6.7) 0.8 (0.4 to 1.6) 0.6

Working class family (y), n (%) 165 (32.7) 81 (45.2) 1.7 (1.2 to 2.4) 0.003
Experienced childhood poverty (y), n (%) 71 (14.1) 42 (23.5) 1.9 (1.2 to 2.9) 0.004
Ancestry, n (%)

European 468 (92.7) 161 (89.9) 1.0
Non-European 37 (7.3) 18 (10.1) 1.4 (0.8 to 2.6) 0.3

Race, n (%)
White 484 (95.8) 169 (94.4) 1.0
Non-white 21 (4.2) 10 (5.6) 1.4 (0.6 to 3.0) 0.4

Parent education status, n (%)
Less than 12th grade 24 (4.9) 9 (5.1) 1.0
High school degree/GED 133 (27.1) 50 (28.4) 1.0 (0.4 to 2.3) 1.0
Some college/vocational school 82 (16.7) 31 (17.6) 1.0 (0.4 to 2.4) 1.0
BA (four years of college) 115 (23.4) 45 (25.6) 1.0 (0.5 to 2.4) 0.9
Graduate degree 137 (27.9 41 (23.3) 0.8 (0.3 to 1.9) 0.6
Don’t know or Missing 14 3

*Defined as experiencing, more than a few times, being pushed, kicked, choked or burned, attacked, or subject to genital exposure or a few times or less, being
sexually assaulted or having someone you loved killed.

Table 2 Crude and adjusted* odds ratios and 95% confidence intervals for risk of
smoking by experience or fear of childhood abuse

Number (%) Crude OR (95%CI) Adjusted* OR (95% CI)

Experienced abuse:
Did not experience child abuse 505 (73.8) 1.0 1.0
Any child abuse 179 (26.2) 1.4 (1.0 to 2.0) 1.4 (1.0 to 2.0)

Both physical and sexual abuse 20 (2.9) 3.6 (1.4 to 9.7) 3.5 (1.3 to 9.4)
Physical abuse only 119 (17.4) 1.1 (0.7 to 1.6) 1.0 (0.7 to 1.6)
Sexual abuse only 40 (5.9) 2.3 (1.2 to 4.5) 2.2 (1.1 to 4.3)

*Adjusted for religion, working class, and poverty.
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general attenuation of effect estimates. Whereas our estimate
for any experienced childhood abuse (OR = 1.4) was of
borderline significance, including women with a history of
depression resulted in an odds ratio of 1.6 (CI 1.1 to 2.2). In
addition, the estimate for feared abuse accompanied by
experienced abuse reached an odds ratio of 1.7 (CI 1.1 to 2.6).
Although we were able to observe that smoking risk was
driven by experienced (rather than feared) abuse, our models
of feared and/or experienced abuse were unable to achieve
statistical significance without the inclusion of women who
had a history of depression before smoking onset. These
findings indicate that our study results are a conservative
estimate of the impact of child abuse on smoking risk. It is
highly probable that an alternative pathway from childhood
victimisation to depression and subsequently to smoking
initiation results in even greater smoking risk. Nevertheless,
we have established that women who suffer childhood abuse,
even in the absence of depression, are at increased risk of
smoking.

Our results are consistent with previous evaluations of the
association between abuse and smoking risk.7–10 13 Anda et al
evaluated adverse childhood experiences and smoking status
in their 1999 retrospective analysis. Although their definition
of childhood exposure extended until age 18, a sub-analysis
found that sexual abuse before age 14 resulted in increased
risk for smoking initiation before age 14 (OR 3.9, CI 3.2 to
4.7) and current smoking (OR 2.7; CI 2.2 to 3.3).19 However, it
is unclear whether they were able to clearly distinguish the
temporal relation between abuse and smoking onset. Springs
and Friedrich failed to find abuse to be a significant predictor
of smoking status, but instead found it to be predictive of
earlier smoking onset and heavier smoking.5 In the existing
literature, the question of whether physical and/or sexual
abuse exhibits relatively greater or lesser influence on
smoking initiation remains unresolved. We are unaware of
any other work that has specifically looked at the effect of
childhood physical abuse, childhood sexual abuse, or both on
smoking risk. Previous studies found that physical abuse
during adolescence exerted a stronger effect on smoking risk
than sexual abuse (OR = 3.44 and 2.67, respectively), and
that adolescent physical and sexual assault exerted similar
effects (OR = 1.84 and 1.86, respectively).8 13 Within our data,
it is clear that the association was predominately driven by
childhood sexual abuse.

As with all retrospective, self reported information, our
study may be subject to recall bias. In many cases,
participants were asked to report on the events that would
have occurred more than 30 years before. In addition, it was
not possible to validate participants’ responses in any way.
The prevalence of smoking in our study cohort was high
(41%) compared with the national prevalence of smoking
among women in 1998 (22%).2 This may be a direct result of
our inclusive definition of smoking status. However, the
prevalence of early physical abuse in our cohort is consistent
with estimates of other community based surveys.20 21 We
suspect that childhood sexual abuse may have been under-
reported. Within our study cohort, 9% of women reported

being sexually abused as a child. This proportion is low
compared with other community based surveys of abuse that
found the prevalence of childhood sexual abuse to range
from 8% to 36%.20 22–24 A final limitation to our data collection
exists in the potential for experience of childhood abuse to
influence participants’ ability to recall initial onset of
depression.

Previous research has illustrated that child abuse may lead
to poor health behaviours in later life.5–8 11 12 19 Victimisation
during childhood notably increases risk for detrimental
health effects during adulthood. These effects span a broad
range of psychological, physiological, and decision making
outcomes. Understanding the lasting negative impact of
violence on health can help us both to reject violent
behaviour and to forestall negative outcomes in populations
already victimised.

Smoking onset may occur as a mechanism for coping with
abuse directly.9 Smoking is a means of addressing negative
affect that may be either temporary or the beginnings of
lasting psychopathology. Nicotine delivered through cigarette
smoking is associated with neurotransmitter release known
to modulate mood.10 It has been shown to reduce pain, raise
mood, and decrease anxiety. Cigarette smoking initiation is
strongly influenced by both psychosocial and physiological
factors.25

Our study clearly shows that women who are abused as
children are at increased risk for initiation of an addictive and
lethal habit. We strongly suggest that additional support be
generated for general abuse screening programmes and that
abuse identification be recognised as a critical part of
antismoking campaigns.
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