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Objectives. We carried out analyses of smoking in relation to poverty and child
care responsibility among women aged 18–54 years residing in the United States.

Methods. With data from the Behavioral Risk Factor Surveillance System, we
assessed the interaction effects of poverty and living with young children on
maternal smoking behavior among 61700 women aged 18–54 years in 4 differ-
ent racial/ethnic groups.

Results. For non-White racial/ethnic groups, the prevalence of smoking among
women with small children in the household was lower than that among women
without small children. However, White women were more likely to smoke if they
were poor and living with small children (odds ratio=1.14, 95% confidence in-
terval=1.03, 1.26).

Conclusions. These results suggest that child care responsibility confers an in-
creased risk of smoking among low-income White women. (Am J Public Health.
2004;94:2170–2176)
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young children.7,9–13 Naerde et al.7,14 found
that problems with child care arrangements
combined with stressful work are associated
with poor mental health among mothers of
young children.

Parenting stresses associated with rearing
young children might, however, be modified
by the resources available to parents. Mothers
with higher family incomes have been shown
to exhibit better parenting behavior.15 A lon-
gitudinal study of mothers of children aged
0–5 years found that child care responsibili-
ties, such as making day-care arrangements
and combining work and child care, were as-
sociated with maternal mental distress.7 The
same study also showed that social support
with child care arrangements appeared to be
associated with maternal mental well-being.7

Mothers who received social support from
public health nurses or from experienced vol-
unteer mothers showed better family dynam-
ics, parenting skills, and maternal self-
esteem.16–18 Mothers with greater support
were significantly more positive in their atti-
tudes and behavior, and social support mod-
erated the adverse effects of stress on moth-
ers’ life satisfaction and behavior.19,20 The
prevalence of depressive episodes was higher
among mothers without social support than
among those with support.21

Smoking has been reported to be a means
of reducing stress, especially among
women.22–24 Some qualitative studies of
smoking among low-income women sug-
gested that smoking is a way of coping with
daily hassles and stress.25–29 Graham re-
ported that child care responsibilities, which
are disproportionately borne by women, were
associated with cigarette smoking in a study
of White working-class women in the United
Kingdom,. Mothers living in conditions of ma-
terial hardship often identified the time spent
smoking cigarettes as the only time they had
for themselves and cigarette smoking as the
only activity they did for themselves. Accord-
ing to Graham, smoking might help these
mothers cope with the stress and monotony
of daily life.25,26 Greaves suggests that, when
mothers feel overwhelmed by too many de-
mands, they may turn to a cigarette as a way
of temporarily distancing themselves from
their children, a strategy that helps them to
manage their anger and avoid acting upon it
(e.g., in the form of physical abuse).27 Stewart
et al.28,29 also reported that disadvantaged
women in Canada considered their smoking
to be linked with their daily lives in poverty,
isolation, and care giving and used smoking
as a mechanism for coping with stress and as-
sociated negative emotions.

Smoking has been identified as one of the
major preventable causes of morbidity and
premature mortality.1 The increasing propor-
tion of women in the smoking population has
heightened the importance of understanding
smoking behavior within this group. Smoking
among women of reproductive age has been
of special interest, because such smoking in-
fluences not only the health of the women
themselves but also that of their children. In
part as a result of knowledge about the
harmful effects of maternal smoking on the
fetus and young child and also as a result of
intensive prevention and cessation interven-
tions for pregnant women, smoking preva-
lence among this population is lower than
that in the general population.2 However,
substantial differences remain in smoking
prevalence by educational attainment and by
race/ethnicity. Among pregnant women, the
prevalence of smoking is 2.8% for those with
a college degree, compared with 27.0% for
those who did not graduate from high
school.3 Several smoking-cessation interven-
tion studies have found lower rates of smok-
ing-cessation and higher rates of relapse
among less-educated and lower-income
women.4–6 Despite overall lower rates of
smoking among pregnant women and moth-
ers of young children, the material and social
environments of mothers may also affect
their smoking behavior.

Parenting can provide a great sense of ac-
complishment but may also be stressful—
caring for children, especially children of pre-
school age, requires considerable time and
energy.7,8 Although daily chores related to
child rearing may not be burdensome, their
cumulative effect can, over a period of time,
be experienced as a chronic strain, especially
when they are combined with low levels of
resources and other stressors such as poverty.
Several epidemiological studies report that
mental health is worse among mothers of
young children than among mothers without
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Our study explored the combined effects of
parenting responsibilities and limited material
circumstances on smoking among women.
Previous research on parenting and smoking
has been limited to qualitative studies from
the United Kingdom and Canada and to stud-
ies with small sample sizes. Because of cumu-
lative evidence and widespread knowledge of
the harmful effects on children of maternal
smoking during pregnancy and childhood,
overall smoking prevalence is low during
pregnancy,3 and raising young children also is
a protective factor against tobacco use among
women. However, on the basis of qualitative
studies on smoking among low-income
women, we hypothesized that the effect of
parenting on smoking differs according to the
socioeconomic status (SES) of the mother. We
assume that high-SES women have more re-
sources for coping with stress related to par-
enting, an advantage that enables them to
avoid smoking, whereas low-SES women lack
such resources. Parenting under disadvan-
taged circumstances is a factor that may con-
tribute to continued tobacco use among
women, despite their knowledge of its harm-
ful effects. Therefore, by testing the interac-
tion effect of poverty and parenting on smok-
ing, we investigated whether parenting
actually increases the risk of tobacco use
among low-SES women.

Thanks to a large sample size (the Behav-
ior Risk Factor Surveillance System [BRFSS]
population), we were able to test whether pre-
vious study findings about low-income White
women and smoking also apply to women of
other racial/ethnic backgrounds. We per-
formed separate analyses by racial/ethnic
group, because smoking prevalence histori-
cally has varied by racial/ethnic group, and
smoking behavior is considered to be influ-
enced by cultural norms.30

METHODS

Sources of Data
The study was based on the 2000 BRFSS

of the Centers for Disease Control and Pre-
vention,31 which consists of a representative
sample of households by state in the United
States. Each state selects an independent
probability sample of its civilian, noninstitu-
tionalized adult population 18 years of age or

older, using random-digit-dialing telephone
survey techniques.

All 50 states, as well as the District of Co-
lumbia and Puerto Rico, participated in the
BRFSS in 2000. The total sample size was
184450. After we restricted the sample to
women of reproductive age (18–54 years),
the sample size was reduced to 73457 (a
31.4% decrease by restricting to those aged
18–54 years, and an additional 42.0% de-
crease by excluding males). The final sample
size of women who provided complete infor-
mation on smoking status and other socioeco-
nomic characteristics was 61700. Although
the income variable had many missing obser-
vations (11.3%), most other variables had
only a few missing observations (<1.0).

Outcome Measures of Tobacco Use
Self-reported smoking status was used as

the measure of tobacco use. We defined
smokers as those who reported current smok-
ing. Self-report of smoking status was deter-
mined in response to the questions “Have you
smoked at least 100 cigarettes in your entire
life?” and “Do you smoke cigarettes every
day, some days, or not at all?” “Current smok-
ers” were defined as those who had smoked
at least 100 cigarettes during their lifetime
and who currently smoked cigarettes every
day or some days. “Former smokers” were
women who had smoked 100 cigarettes dur-
ing their lifetime but who currently did not
smoke cigarettes regularly, and “never smok-
ers” were women who had not smoked at
least 100 cigarettes and who did not smoke.
Former and never smokers were combined
into a nonsmoker category for these analyses.

Sociodemographic Data
The BRFSS 2000 questionnaire also asked

about individual characteristics. Parenting of
young children was dichotomized as living
with children who were younger than 5 years
versus not living with young children. SES
was measured by household income. To in-
crease comparability across households of dif-
ferent sizes, we adjusted household income
for household size by using a standard
equivalization procedure (i.e., dividing the
household income by the square root of the
number of people in that household).32,33

Household income was recalculated on the
basis of midpoints of income categories, ad-

justed for family size. Income was then di-
chotomized as poor (<$15000) and nonpoor
(≥$15000). We set the $15000 cut point at
150% of the 2000 US Census Bureau pov-
erty threshold,34 which is less than $10000
after adjustment for family size.

Age was examined as a continuous vari-
able and was centered on the mean (36 years
old). Race/ethnicity was grouped into 4 cate-
gories: non-Hispanic White, non-Hispanic
Black, Hispanic, and “other.” Marital status
was grouped into 4 categories: married, di-
vorced/widowed/separated, never married,
and member of an unmarried couple. Educa-
tional attainment was grouped into 4 cate-
gories: did not graduate from high school,
high school graduate, some college or trade
school, and college graduate. The number of
children aged 5–17 years was calculated and
truncated at 4 children because few house-
holds had 5 or more children.

Statistical Analysis
Multilevel logistic regression procedures

based on a logit-link function35,36 were used
to model the 2-level structure of 61700 indi-
vidual women (at level 1) nested within 50
US states (at level 2). Models were fitted with
the MlwiN software37 and second-order Pe-
nalized Quasilikelihood estimation proce-
dures.38 At the individual level, we analyzed
data with and without extrabinomial variation
to determine whether the binomial distribu-
tional assumption was supported.36,39,40 Be-
cause the results showed that extrabinomial
variation was not significantly different from
1, the level 1 variation was constrained to 1
(pure binomial variation) in all of the models
reported.

To estimate the effect on smoking of the
parenting of young children, we included in-
dividual predictors in the fixed part of the
model while allowing for variation between
states. We assessed the relationship between
smoking and all of the individual predictors
across all 50 US states. Models were built by
sequentially adding covariates. First, the rela-
tion between raising young children and
smoking was examined with control for age,
number of children aged 5–17 years, educa-
tional attainment, marital status, and race/
ethnicity. Next, interaction terms between
poverty status (poor or nonpoor) and each



American Journal of Public Health | December 2004, Vol 94, No. 122172 | Research Article | Peer Reviewed | Jun et al.

 RESEARCH AND PRACTICE 

TABLE 1—Distribution of Sample by Individual Characteristics and Percentage of Current
Smokinga: Behavioral Risk Factor Surveillance System (BRFSS) 2000

Weighted Percentageb

No. (Unweighted) Weighted Percentageb of current smoking

Age, y

18–24 7148 11.6 28.8

25–34 17 036 27.6 23.9

35–44 20 395 33.1 26.6

45–54 17 121 27.8 21.7

No. of children aged 0–4 years

None 46 879 73.6 25.7

≥ 1 14 821 26.4 22.7

1 10 553 17.5 23.5

2 3683 5.4 20.6

≥ 3 585 1.0 20.7

Race/ethnicity

White, non-Hispanic 47 719 70.8 27.3

Black, non-Hispanic 5998 11.2 20.9

Hispanic 4768 13.2 17.7

Other 3215 4.8 19.4

Marital status

Married 34 490 59.2 19.9

Divorced/separated/widowed 13 188 16.2 36.4

Never been married 12 026 20.5 28.0

Member of unmarried couple 1996 4.1 37.0

Educational attainment

College graduate 19 861 30.3 12.6

Some college 19 313 31.0 25.4

High school graduate 18 210 29.4 33.4

Less than high school graduate 4316 9.3 36.6

Income, $

< 15 000 15 666 26.9 32.8

≥ 15 000 46 034 73.1 22.0

Total 61 700 100.0 24.9

aSample was restricted to women aged 18–54 years.
bWe used weighted percentages to account for differential response rates and design-based variation in probability of
selection into the sample by age, gender, and race, with sampling weights provided by the BRFSS 2000.

individual characteristic were added to the
main effect model to determine whether the
association of parenting and other characteris-
tics differed by poverty status. When an indi-
vidual characteristic was added, the likelihood
ratio test for overall model fit and the Wald
test for individual indicator variables were
performed. Finally, we stratified the sample
by racial/ethnic group and tested an interac-
tion effect between parenting young children
and poverty status within each stratum.

To account for design-based variation in
probability of selection into the sample by

age, gender, and race, we weighted the data
in all analyses with sampling weights pro-
vided by BRFSS 2000.

RESULTS

Table 1 presents the characteristics of the
study population. The sample was predomi-
nantly White (77.4%), the mean age was 36
years, and 35.4% of the sample had income
levels that fell within the poor category (i.e.,
less than $15000). Blacks and Hispanics
were much more likely than Whites to be

poor (43% of Blacks and 55% of Hispanics
vs 19% of Whites). Of the 61700 respon-
dents in the sample, 24.9% were current
smokers. Respondents living with young chil-
dren (aged 0–4 years) were less likely to be
current smokers than were women not living
with young children (25.7% for no child vs
22.7% for 1 or more children). Rates of
smoking were lower for Blacks, Hispanics,
and “other” racial/ethnic groups than for
Whites. Smoking rates also were lower
among respondents with higher educational
attainment and income.

Non-Hispanic White Women
Table 2 shows the results of our adjusted

model by poverty status as well as by racial/
ethnic group. Among nonpoor White women,
living with young children was inversely re-
lated to current smoking, whereas among
poor White women, living with young chil-
dren was positively associated with current
smoking. In the nonpoor group, the odds of
smoking among women living with 1 or more
children of preschool age (0–4 years) was 0.9
times that of women not living with young
children (95% confidence interval [CI]=0.8,
0.9). By contrast, the odds of smoking among
poor White women who lived with children
aged 0–4 years was 1.1 times that among
women who did not live with young children
(95% CI=1.0, 1.3).

Non-Hispanic Black and 
Hispanic Women

Among Black and Hispanic women, living
with young children uniformly decreased the
odds of smoking, regardless of income level.
For Black women with children, the odds of
smoking were 0.7 (95% CI=0.6, 0.9) for
nonpoor women and 0.9 (95% CI=0.7, 1.1)
for poor women. For Hispanic women with
children, the odds of smoking were 0.7 (95%
CI=0.5, 0.9) for nonpoor women and 0.9
(95% CI=0.7, 1.1) for poor women. For non-
White women, therefore, living with young
children decreased the risk of smoking.

DISCUSSION

Our study found a lower prevalence of
smoking, for non-White racial/ethnic groups,
among women with small children in the
household than among women without small
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TABLE 2—Effect of Living With Young Childrena on Smoking Prevalence Among Woman Aged
18–54 Years: Behavioral Risk Factor Surveillance System (BRFSS) 2000

Nonpoor ( ≥ $15 000)b Poor (< $15 000)b

Weighted Percentagec Weighted Percentagec

of current smoking ORd (95% CI) of current smoking ORd (95% CI)

Total 22.0 0.85 (0.80, 0.90) 32.8 1.07 (0.99, 1.16)

White, non-Hispanic 23.4 0.86 (0.80, 0.92) 44.1 1.14 (1.03, 1.26)

Black, non-Hispanic 16.1 0.73 (0.56, 0.95) 27.4 0.89 (0.73, 1.09)

Hispanic 18.5 0.70 (0.53, 0.91) 17.0 0.86 (0.69, 1.08)

Other 15.4 0.87 (0.64, 1.17) 29.6 1.20 (0.88, 1.64)

Note. OR = odds ratio; CI = confidence interval.
aWomen with 1 or more children aged 0–4 years living in the household, compared with women of the same income and
race/ethnicity group with no children aged 0–4 years living in the household. Sample was restricted to women aged
18–54 years.
bHousehold income was equivalized to increase comparability across households of different size by division of midpoints of
household income by the square root of the number of people in that household.
cWe used weighted percentages to account for differential response rates and design-based variation in probability of
selection into the sample by age, gender, and race/ethnicity, with sampling weights provided by the BRFSS 2000.
dThe odds ratios were from a weighted logistic regression model for smoking that included individual-level age, number of
children aged 5–17 years, marital status, educational attainment, and race/ethnicity. A random intercept was specified at the
state level in each model.

children in the household. However, this in-
verse association between small children in
the household and smoking was not apparent
in low-income, non-Hispanic White women,
who were more likely to smoke if they were
living with small children.

However, we found no interaction effect of
poverty status and parenting on smoking
among non-White women. For Black and His-
panic women, raising young children had a
protective effect on smoking, regardless of
poverty status.

Interaction Effects
For low-income White women, raising

young children in the context of economic
hardship amplified the risk of cigarette smok-
ing. Our finding is consistent with qualitative
findings reported by Graham et al.,26 whose
results were based on data from low-income
White women in England. These women
have multiple role demands28 with fewer ma-
terial and social resources than are available
to more privileged women.26,29

Children influence women’s smoking be-
havior. Parenting children has conflicting ef-
fects on smoking. On the one hand, the bur-
dens of child care are often considered
stressors associated with smoking or the re-
lapse of smoking. On the other hand, because

of mothers’ concerns about the effects of sec-
ondhand smoke, children are also a reason
for women to quit smoking.41

Our study shows both positive and nega-
tive effects of children on mothers’ smoking.
According to Greaves, many women feel that
smoking is useful for controlling emotion in a
variety of situations. It helps women to quash
negative feelings, dispel tension, or delay an
emotional response.27 In their in-depth inter-
views with disadvantaged women, Stewart et
al. found that disadvantaged women who
continued to smoke did so to cope with their
immediate situation28 and that coping was the
women’s principal explanation for their smok-
ing behavior—they smoked to cope with the
stress, chaos, and crises in their lives, includ-
ing child care. These women also reported
that smoking helped them cope with loneli-
ness and isolation. Women in economically
deprived circumstances suffered from loneli-
ness and lack of social support. Cigarettes
were used as a reward and for pleasure.
Smoking provided a break from a monoto-
nous, burdensome daily routine.28

Results of smoking-cessation interventions
aimed at low-income women show that re-
lapse rates are highest among low-income
single White women.42 Several smoking-
cessation programs consisting of self-help

booklets, telephone contacts, and even sys-
tematic provision of motivational counseling
improved neither prenatal cessation rates nor
postpartum maintenance rates, and research-
ers have concluded that there is a need to de-
velop innovative strategies to assist this
group.43,44 An intervention by community
health centers that focused on improving low-
income women’s quality of life showed better
smoking-cessation rates than those achieved
with other intervention programs (38% vs
20%–25%).45 The key goals were to inte-
grate low-income women’s social and eco-
nomic circumstances into the program. When
planning an intervention, one must acknowl-
edge the association between the need of
smoking as a source of relief of stress among
low-income women and to recognize that life-
style habits are influenced by personal
choices, as well as by economic circumstances
and social structures.46,47

Racial/Ethnic Differences
Many researchers have pointed out the

strong support networks among African
American communities.48–52 This extensive
support system has been reported to be a
Black cultural pattern.49 Studies have found
that racial/ethnic minorities are more likely
to live in extended-family households.53–58

Farley and Allen found, based on 1980 cen-
sus data, that extended living arrangements
were twice as common among African Amer-
ican households as among White house-
holds.58 Black communities have used net-
works of intimate mutual aid and social
interactions with neighbors and kin as a cop-
ing strategy against isolation from larger soci-
ety.49,51,52 Care of children, shopping, and
counseling are among the services provided
by extensive kin systems.49,50 According to
McAdoo’s study on the extended family sup-
port network, mothers of young children, es-
pecially single mothers, benefited from the
network. Mothers appeared to receive more
help than they provided in this network, and
the help most frequently exchanged in the
network was child care.49 There was evi-
dence that mothers who received support
were protected against the harmful effect of
negative life circumstances.

The Hispanic population in the United
States continues to increase, partly as a result
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of immigration.59 Many studies have suggested
that income, education, and acculturation
might interact in significant ways to affect of
the smoking behavior of Hispanic women. For
example, Latina immigrants with initially lower
smoking rates tend to increase their smoking
rates as they become more educated and more
acculturated.60 Although there is a need to be-
long to, and assimilate into, the general main-
stream of American culture, Hispanic/Latino
women are also influenced by the norms of
their countries of origin, where smoking tends
to be relatively uncommon among women.
Furthermore, immigrant Latino subgroups ex-
perience some very positive benefits from their
social networks.61,62 Zuniga found that, be-
cause of their linguistic, cultural, and economic
isolation, immigrants were heavily dependent
on the moral support and networks of their
community.59 Baezconde-Garbanati found rel-
atively lower overall rates of adult smoking,
psychopathology, and depression to be tied to
traditional cultural values and the presence of
a strong family network.62 Contact with ex-
tended families from the country of origin, and
even with nonfamilial kin systems, offers sup-
port and helps preserve the values of the cul-
ture among Hispanics/Latinos. These factors
may play protective roles for mothers with
young children and serve as a resource for
coping with stress.

We hypothesize that although women in
African American and Hispanic racial/ethnic
minority groups generally have less easy ac-
cess to material resources than do their White
counterparts, they may have strong social sup-
port systems within their communities. These
social support systems may help lower the
stress of child rearing for mothers of young
children, resulting in a lower prevalence of
smoking among these women. The most dis-
advantaged women, such as single mothers,
may also benefit the most from these strong
family or community support networks.

Limitations
This study has several limitations. First, the

cross-sectional nature of the data limits our
ability to make causal inferences. Thus, it is
impossible to distinguish whether the evi-
dence we observed is a result of the effect of
parenting on smoking or whether it is simply
a correlation between these variables.

Second, the smoking assessment was based
on self-report and was not verified by objec-
tive measures. Strong emphases on the harm-
ful effects of secondhand smoke on children’s
health may compromise the validity of self-
report. In fact, 2 trials targeting pregnant
women who received even stronger messages
“not to smoke” found high percentages of de-
ception (28% and 35%) during late preg-
nancy.63,64 However, a meta-analysis of 26
validation studies concluded that self-reported
smoking status is generally accurate.65 The
only exceptions are among pregnant women,
adolescents, and participants of intense
smoking-cessation programs.63,66,67

In addition, the estimates of smoking prev-
alence in the BRFSS may be lower than the
true prevalence. Studies have reported that
the BRFSS tends to underestimate smoking
prevalence compared with the Current Popu-
lation Survey (CPS), which conducts most in-
terviews in person.68–70 In 2000, about 95%
of US households had telephones,71 but tele-
phone coverage is lower in many southern
states.71,72 Furthermore, some risk behaviors
are more common among persons in house-
holds without telephones, whereas nonre-
sponse rates are higher among smokers,73

and underreporting of smoking occurs more
often in telephone interviews.74 The BRFSS,
which uses telephone survey methods, is sus-
ceptible to these flaws. Nevertheless, studies
comparing the BRFSS with the CPS and the
National Health Interview Survey suggest that
state estimates of smoking prevalence from
the BRFSS were reasonably accurate for the
purposes of ongoing state surveillance.69,75

Finally, we attempted to measure women’s
child care responsibilities, but what we actually
measured was whether women lived with chil-
dren aged 0–4 years. Although we assumed
that living with children aged 0–4 years is
equivalent to raising young children, the valid-
ity of this assumption may vary by how much
time women spend with their children. In fact,
there is a wide variation in burdens of child
care responsibilities, even given the same num-
ber of children. Actual child care depends on
whether a mother is working full-time, whether
the child attends day care, whether the parent
receives child care from professionals or rela-
tives, and how many adults are responsible for
the child. There may be systematic differences

between high- and low-SES groups or between
racial/ethnic groups in the pattern of child care.

CONCLUSIONS

Despite these limitations, our study adds
to a growing body of evidence that smoking
behavior is embedded in the socioeconomic
circumstances of the lives of low-income
women. The apparent differences between
non-Hispanic White women and other racial/
ethnic groups links between child care and
smoking also suggest that the strong social
support systems within the Black and His-
panic communities might help women in
these groups to avoid smoking. These racial/
ethnic differences and the potential role of so-
cial support warrant further investigation.

About the Authors
Hee-Jin Jun is with the Channing Laboratory, Department
of Medicine, Brigham and Women’s Hospital and Harvard
Medical School, and the Department of Society, Human
Development, and Health, Harvard School of Public
Health, Boston, Mass. Steven Gortmaker is with the De-
partment of Society, Human Development, and Health,
Harvard School of Public Health and the Health and Pre-
vention Research Center, Harvard School of Public Health.
S.V. Subramanian and Ichiro Kawachi are with the De-
partment of Society, Human Development, and Health,
Harvard School of Public Health and the Center for Society
and Health, Harvard School of Public Health.

Requests for reprints should be sent to Hee-Jin Jun,
Channing Laboratory, 181 Longwood Ave, Boston, MA
02115 (e-mail: nhhjj@channing.harvard.edu).

This article was accepted December 6, 2003.

Contributors
H. Jun designed the study, analyzed the data, and wrote
the article. S.V. Subramanian provided statistical guid-
ance. S. Gortmaker suggested revisions to the analysis
and contributed to the interpretation of the results.
I. Kawachi contributed to the study design, data inter-
pretation, and critical revisions.

Acknowledgments
We thank Medellena Glymour and the journal’s anon-
ymous reviewers for their helpful and constructive
comments.

Human Participant Protection
No protocol approval was needed for this study.

References
1. US Department of Health and Human Services.
Reducing Tobacco Use. A Report of the Surgeon General.
Atlanta, Ga: Centers for Disease Control and Preven-
tion, National Center for Chronic Disease Prevention
and Health Promotion; 2000.

2. US Department of Health and Human Services.
Women and Smoking: A Report of the Surgeon General.



December 2004, Vol 94, No. 12 | American Journal of Public Health Jun et al. | Peer Reviewed | Research Article | 2175

 RESEARCH AND PRACTICE 

Atlanta, Ga: Centers for Disease Control and Preven-
tion, National Center for Chronic Disease Prevention
and Health Promotion; 2001.

3. Kendrick JS, Merritt RK. Women and smoking: an
update for the 1990s. Am J Obstet Gynecol. 1996;175:
528–535.

4. O’Loughlin JL, Paradis G, Renaud L, Meshefedjian
G, Barnett T. The “Yes, I Quit” smoking cessation
course: does it help women in a low income commu-
nity quit? J Commun Health. 1997;22:451–468.

5. Glasgow RE, Whitlock EP, Eakin EG, Lichtenstein
E. A brief smoking cessation intervention for women in
low-income Planned Parenthood clinics. Am J Public
Health. 2000;90:786–789.

6. Lu Y, Tong S, Oldenburg B. Determinants of
smoking and cessation during and after pregnancy.
Health Promotion Int. 2001;16:355–365.

7. Naerde A, Tambs K, Mathiesen KS. Child related
strain and maternal mental health: a longitudinal study.
Acta Psychiatr Scand. 2002;105:301–309.

8. Umberson D. Relationships with children: explain-
ing parents’ psychological well-being. J Marriage Family.
1989;51:999–1012.

9. Bebbington PE, Dunn G, Jenkins R, et al. The in-
fluence of age and sex on the prevalence of depressive
conditions: report from the National Survey of Psychi-
atric Morbidity. Psychol Med. 1998;28:9–19.

10. Brown GW, Bhrolchain MN, Harris T. Social-class
and psychiatric disturbance among women in an urban
population. Sociology. 1975;9:225–254.

11. Brown GW, Harris T. Social Origins of Depression:
A Study of Psychiatric Disorder in Women. New York,
NY: Free Press; 1978.

12. Richman N. Depression in mothers of preschool
children. J Child Psychol Psychiatry. 1976;17:75–78.

13. Moss P, Plewis I. Mental distress in mothers of
pre-school children in inner London. Psychol Med.
1977;7:641–652.

14. Naerde A, Tambs K, Mathiesen KS, Dalgard OS,
Samuelsen SO. Symptoms of anxiety and depression
among mothers of pre-school children: effect of chronic
strain related to children and child care-taking. J Affect
Disord. 2000;58:181–199.

15. Karrass J, VanDeventer MC, Braungart-Rieker JM.
Predicting shared parent-child book reading in infancy.
J Family Psychol. 2003;17:134–146.

16. Hakulinen T, Laippala P, Paunonen M, Pelkonen
M. Relationships between family dynamics of Finnish
child-rearing families, factors causing strain and re-
ceived support. J Adv Nurs. 1999;29:407–415.

17. Johnson Z, Molloy B, Scallan E, et al. Community
Mothers Programme—seven year follow-up of a ran-
domized controlled trial of non-professional interven-
tion in parenting. J Public Health Med. 2000;22:
337–342.

18. Barnet B, Duggan AK, Devoe M, Burrell L. The
effect of volunteer home visitation for adolescent moth-
ers on parenting and mental health outcomes: a ran-
domized trial. Arch Pediat Adolesc Med. 2002;156:
1216–1222.

19. Crnic KA, Greenberg MT, Ragozin AS, Robinson
NM, Basham RB. Effects of stress and social support on
mothers and premature and full-term infants. Child
Dev. 1983;54:209–217.

20. Younger JB. A model of parenting stress. Res Nurs
Health. 1991;14:197–204.

21. Targosz S, Bebbington P, Lewis G, et al. Lone
mothers, social exclusion and depression. Psychol Med.
33:715–722.

22. US Department of Health and Human Services.
The Health Consequences of Smoking: Nicotine Addiction:
A Report of the Surgeon General. Atlanta, GA: Centers
for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion;
1988.

23. Wills TA, Shiffman S. Coping and substance use: a
conceptual framework. In: Shiffman S, Wills TA, eds.
Coping and Substance Use. New York, NY: Academic
Press; 1985:3–21.

24. Kassel JD. Smoking and stress: correlation, causa-
tion, and context. Am Psychol. 2000;55:1155–1156.

25. Graham H. Women’s smoking and family health.
Soc Sci Med. 1987;25:47-56.

26. Graham H. When Life’s a Drag: Women, Smoking
and Disadvantage. London, England: Dept of Health;
Her Majesty’s Stationery Office; 1993. 

27. Greaves L. Smoke Screen: Women’s Smoking and
Social Control. Halifax, Nova Scotia: Scarlet Press;
1996.

28. Stewart MJ, Gillis A, Brosky G, et al. Smoking
among disadvantaged women: causes and cessation.
Can J Nurs Res. 1996;28:41–60.

29. Stewart MJ, Brosky G, Gillis A, et al. Disadvan-
taged women and smoking. Can J Public Health. 1996;
87:257–260.

30. Nichter M. Smoking: what does culture have to do
with it? Addiction. 2003;98:139–145.

31. Centers for Disease Control and Prevention. Be-
havioral Risk Factor Surveillance System Survey Data
2000. Atlanta, Ga: US Dept of Health and Human Ser-
vices, Centers for Disease Control and Prevention;
2001.

32. Organization for Economic Cooperation and De-
velopment. The OECD List of Social Indicators. Organi-
zation for Economic Cooperation and Development;
1982. 

33. World Institute for Development Economics Re-
search. World Income Inequality Database V. 1.0: User
Guide and Data Sources. United Nations University,
United Nations Development Program; 2000.

34. US Bureau of the Census. Poverty Thresholds in
2000, by Size of Family and Number of Related Children
Under 18 Years (Dollars). US Bureau of the Census,
Current Population Survey; 2000.

35. Goldstein H. Nonlinear multilevel models, with an
application to discrete response data. Biometrika. 1991;
78:45–51.

36. Goldstein H. Multilevel Statistical Models. 3rd ed.
London, England: Edward Arnold; 2003.

37. Rasbash J, Browne W, Healy M, Cameron B,
Charlton C. MLwiN 1.10. In. 1.10.0007 ed: Multilevel
Models Project. London, England: Institute of Educa-
tion, University of London; 2001.

38. Goldstein H, Rasbash J. Improved approximations
for multilevel models with binary responses. J R Stat
Society Ser A. 1996;159:505–513.

39. Subramanian SV, Jones K, Duncan C. Multilevel
methods for public health research. In: Kawachi I,

Berkman LF, eds. Neighborhoods and Health. New York,
NY: Oxford University Press; 2003:65–111.

40. Collet D. Modeling Binary Data. London, England:
Chapman & Hall; 1991.

41. Greenberg RA, Strecher VJ, Bauman KE, et al.
Evaluation of a home-based intervention program to
reduce infant passive smoking and lower respiratory ill-
ness. J Behav Med. 1994;17:273–290.

42. Ershoff DH, Mullen PD, Quinn VP. A randomized
trial of a serialized self-help smoking cessation program
for pregnant women in an HMO. Am J Public Health.
1989;79:182–187.

43. Quinn VP, Mullen PD, Ershoff DH. Women who
stop smoking spontaneously prior to prenatal care and
predictors of relapse before delivery. Addict Behav.
1991;16:29–40.

44. Ershoff DH, Quinn VP, Boyd NR, Stern J, Gregory
M, Wirtschafter D. The Kaiser Permanente prenatal
smoking-cessation trial: when more isn’t better, what is
enough? Am J Prev Med. 1999;17:161–168.

45. Rafuse J. Smoking-cessation program targets low-
income women. Can Med Assoc J. 1994;150:
1683–1684.

46. Pohl JM, Caplan D. Smoking cessation: using
group intervention methods to treat low-income
women. Nurse Pract. 1998;23:13, 17, 18, 20, 38, 39.

47. Romano P, Bloom J, Syme S. Smoking, social sup-
port, and hassles in an urban African-American com-
munity. Am J Public Health. 1991;81:1415–1422.

48. Hale J. The black woman and child rearing. In:
Rodgers-Rose LF, ed. The Black Woman. Beverly Hills,
Calif: Sage Publications; 1980:79–88.
49. McAdoo HP. Black mothers and the extended
family support network. In: Rodgers-Rose LF, ed. The
Black Woman. Beverly Hills, Calif: Sage Publications;
1980:125–144.

50. Rainwater L. Crucible of identity: the Negro
lower-class family. Daedalus. 1966;95:175–216.

51. Hill RB. The Strengths of African American Fami-
lies. New York, NY: Emerson Hall; 1972.

52. Billingsley A. Black Families in White America. En-
glewood Cliffs, NJ: Prentice-Hall; 1968.

53. Tienda M, Angel RJ. Headship and household
composition among blacks, Hispanics, and other whites.
Soc Forces. 1982;61:508–531.

54. Angel RJ, Tienda M. Determinants of extended
household structure: cultural pattern or economic
model? Am J Sociol. 1982;87:1360–1383.

55. Taylor RJ, Tucker MB, Chatters LM, Jayakody R.
Recent demographic trends in African American family
structure. In: Taylor RJ, Jackson JS, Chatters LM, eds.
Family Life in Black America. Thousand Oaks, Calif:
Sage Publications; 1997:14–62.

56. Sweet JA, Bumpass LL. American Families and
Households. New York, NY: Russell Sage Foundation;
1987.

57. Beck RW, Beck SH. The incidence of extended
households among middle-aged black and white
women: estimates from a 5-year panel study. J Family
Issues. 1989;10:147–168.

58. Farley R, Allen WR. The Color Line and the Qual-
ity of Life in America. New York, NY: Russell Sage
Foundation; 1987.

59. Zuniga ME. Latino immigrants: patterns of sur-
vival. J Human Behav Social Environ. 2002;5:137–155.



American Journal of Public Health | December 2004, Vol 94, No. 122176 | Research Article | Peer Reviewed | Jun et al.

 RESEARCH AND PRACTICE 

60. Marin G, Marin VB, Otero-Sabogal R, Sabogal F,
Perez-Stable E. The role of acculturation on the atti-
tudes, norms and expectancies of Hispanic/Latino
smokers. J Cross Cultural Psychol. 1989;20:478–493.

61. Hayes-Bautista DE, Baezconde-Garbanati L,
Schink WO, Hayes-Bautista M. Latino health in Califor-
nia, 1985–1990: implications for family practice. Fam
Med. 1994;26:556–562.

62. Baezconde-Garbanati L. Do Latino social nets
work? The direct and mediating effects of social re-
sources on stressful life events and depression [doctoral
dissertation]. Los Angeles: University of California, Los
Angeles; 1994. 

63. Kendrick J, Zahniser S, Miller N, et al. Integrating
smoking cessation into routine public prenatal care: the
Smoking Cessation in Pregnancy project. Am J Public
Health. 1995;85:217–222.

64. Windsor R, Lowe J, Perkins L, et al. Health educa-
tion for pregnant smokers: its behavioral impact and
cost benefit. Am J Public Health. 1993;83:201–206.

65. Patrick D, Cheadle A, Thompson D, Diehr P,
Koepsell T, Kinne S. The validity of self-reported smok-
ing: a review and meta-analysis. Am J Public Health.
1994;84:1086–1093.

66. US Department of Health and Human Services.
The Health Benefits of Smoking Cessation: A Report of the
Surgeon General. Atlanta, Ga: Centers for Disease Con-
trol and Prevention, National Center for Chronic Dis-
ease Prevention and Health Promotion; 1990. DHHS
publication (CDC) 90-8416.

67. Velicer WF, Prochaska JO, Rossi JS, Snow MG.
Assessing outcome in smoking cessation studies. Psy-
chol Bull. 1992;111:23–41.

68. Anda R, Dodson D, Williamson D, Remington P.
Health promotion data for state health departments:
telephone versus in-person survey estimates of smoking
and alcohol use. Am J Health Promot. 1989;4:32–36.

69. Arday DR, Tomar SL, Nelson DE, Merritt RK,
Schooley MW, Mowery P. State smoking prevalence es-
timates: a comparison of the Behavioral Risk Factor
Surveillance System and current population surveys.
Am J Public Health. 1997;87:1665–1669.

70. Gentry E, Kalsbeek W, Hogelin G, et al. The Be-
havioral Risk Factor surveys, II: design, methods and
estimates from combined state data. Am J Prev Med.
1985;1:9–14.

71. Federal Communications Commission. Trends in
Telephone Service. Washington, DC: Industry Analysis
and Technology Division, Common Carrier Bureau,
Federal Communications Commission; 2000.

72. Centers for Disease Control and Prevention. 2000
Telephone Coverage: Estimated Percentages of Households
With and Without Telephones by State, 2001. Available
at: http://www.cdc.gov/brfss/technical_infodata/
surveydata/2000/table3_00.htm. 2001. 

73. Groves R, Kahn R. Surveys by Telephone: A Na-
tional Comparison With Personal Interviews. New York,
NY: Academic Press; 1979.

74. Jackson C, Jatulis D, Fortmann S. The Behavioral
Risk Factor Survey and the Stanford Five-City Project
Survey: a comparison of cardiovascular risk behavior
estimates. Am J Public Health. 1992;82:412–416.

75. Nelson DE, Powell-Griner E, Town M, Kovar MG.
A comparison of national estimates from the National
Health Interview Survey and the Behavioral Risk Fac-
tor Surveillance System. Am J Public Health. 2003;93:
1335–1341.

Collision on I-75 tells a compelling public health story
that has not been told before. It details two decades of

struggle by public health professionals, legislators, state of-
ficials, and law enforcement to compel a large corporation
to prevent deadly, industrial-fog–related traffic accidents.

In December 1990, nearly one hundred vehicles collided
on Interstate-75 in Tennessee in an unusually dense fog
bank, leaving 12 dead and dozens seriously injured. One at-
torney led a lawsuit on behalf of most of the victims and
found that the cause of the massive collision was industrial
pollution produced by a pulp mill north of the collision site. 

This is the true story of an incident involving corporate
negligence, faulty state regulation, and a risk-taking attorney
in pursuit of uncertain compensation for the victims and
himself.

ISBN 0-87553-032-X
2004 ❚ softcover ❚ 125 pages
$19.95 APHA Members
$26.96 Nonmembers
plus shipping and handling

Collision on I-75
by Lawrence D. Weiss, PhD

American Public Health Association
Publication Sales
Web: www.apha.org
E-mail: APHA@TASCO1.com
Tel: (301) 893-1894
FAX: (301) 843-0159 C17504J3


