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Abstract

Background: This study examined the association between social, demographic, and psychologic factors and
smoking status among Appalachian Ohio women. A secondary aim examined whether specific factors could be
identified and segmented for future tailored treatment of tobacco dependence.
Methods: A cross-sectional survey (n = 570) obtained information about social, demographic, and psychologic
factors and smoking. Logistic regression described associations between these characteristics and smoking
status. Chi-square automatic interaction detection (CHAID) analyses identified subgroups at risk for smoking.
Results: Fifty-two percent never smoked, with 20.5% and 27.5% categorized as former and current smokers,
respectively. Women with low adult socioeconomic position (SEP) were more likely to smoke (odds ratio [OR]
3.05, 95% confidence interval [CI] 1.74-5.34) compared to high SEP women. Other factors associated with current
smoking included age 31–50 (OR 2.30, 95% CI 1.22-4.33), age 18–30 (OR 3.29, 95% CI 1.72-5.34), Center for
Epidemiologic Studies Depression scale (CES-D) score ‡ 16 (OR 1.99, 95% CI 1.31-3.05), and first pregnancy at
age < 20 (OR 1.74, 95% CI 1.14-2.66). The prevalence of smoking was 50% among those with four or more risk
factors compared to 10% for those reporting no risk factors. CHAID analyses identified low adult SEP and
depressive symptoms as the combination of risk factors most strongly associated with smoking; 49.3% of women
in this subgroup currently smoked.
Conclusions: Low SEP in adulthood, maternal circumstances, and depressive symptoms are associated with
current smoking. Tailored cessation interventions that address these risk factors should be developed and further
evaluated in an attempt to reduce disparities in smoking prevalence among this vulnerable group of women.

Introduction

The incidence of disability and disease caused by
smoking is well documented.1,2 Among women, 178,000

die every year because of a smoking-attributable disease, with
chronic lung disease, lung cancer, and heart disease re-
presenting the top three causes.3 It has also been established
that social inequalities are partially responsible for specific
behaviors and disease conditions.4 With regard to a smoking
behavior, socioeconomic disadvantage in childhood increases
progression to regular smoking among youth, and poverty is
related to persistent smoking as an adult.5 Currently, 18% of
adult American women are smokers, and there is compelling
evidence to support a positive relationship between disad-
vantage and smoking.6 U.S. women living below the poverty
level are more likely to smoke (26.9%) compared to their
advantaged counterparts (17.6%).7 In concert with this dis-
parity, less education and lower employment are related to

decreased success in quitting smoking, especially among
women.8 Among young women who are mothers, smoking in
the home has the potential to expose children to second-hand
smoke. It has been estimated that 26.4% of children in poor
families live with at least one person who smoked in the home
compared to 15.5% among children living in more advan-
taged families.9 Protecting children from passive smoke ex-
posure while maintaining a smoking behavior may be a
challenge in circumstances that involve child care responsi-
bilities, for example, single motherhood. As scholars have
noted,6,10 the disproportionate prevalence in smoking among
poorer women, with subsequent disparity in rates of mor-
bidity and mortality, quitting success, and exposure to sec-
ond-hand smoke, represents a critical topic of investigation in
the field of women’s health.

It is well established that social factors, including less ed-
ucation, lower income, and blue collar occupations, are di-
rectly related to smoking.11 However, less is known about
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specific life experiences and circumstances that may be asso-
ciated with lower socioeconomic status (SES) and smoking,
especially among women. It has been noted by Shi et al.12 that
vulnerable groups may experience clusters of factors that
operate simultaneously or cumulatively and increase the
likelihood of poorer health outcomes. These authors12 and
other investigators13 have also suggested that risk profiles
should be constructed to better understand how clusters of
specific factors influence certain individuals. For example, it
has been separately reported that the odds of smoking are
high among women who became mothers at an early age10,14

and that persistent smoking is linked with depression,15

which also correlates with economic disadvantage.16–18 Thus,
social and maternal factors, as well as psychologic charac-
teristics, together as a cluster of factors, may partially explain
the maintenance of a smoking behavior. The timing and
trajectory of these experiences and circumstances, such as
disadvantage, as well as being a single woman often in the
context of early parenthood, deserve further examination as
risk factors for smoking. Characterizing the combination of
individual factors may assist in the identification and treat-
ment of risky behaviors, such as cigarette smoking.

The Social Determinants of Health model4 emphasizes SES,
life experiences and circumstances, and psychologic variables
(e.g., depression) as factors related to behaviors (i.e., smoking)
that subsequently influence morbidity and mortality. In-
cidence and mortality rates from heart disease and cancer,
and especially tobacco-attributable cancers, are higher in the
Appalachian region of the United States.19,20 Rural and Ap-
palachian women experience more poverty and have less
education and a higher proportion of unskilled workers
compared to other groups.21 Women in Appalachia earn less
money than men; in addition, changing life circumstances
(e.g., job loss, divorce) put Appalachian women at higher risk
for poverty compared to men.22 Appalachian women dem-
onstrate a higher prevalence of tobacco consumption com-
pared to the American population in general.23,24 There is
information about smoking behavior, quitting patterns, and
overall lifestyle behaviors in urban and rural Appalachian
women,25–32 but less is known about smoking behavior and
its association with SES during vulnerable periods of child-
hood, motherhood, and psychologic states, such as depres-
sion. Understanding these factors may assist in shaping
tobacco control efforts that subsequently reduce health dis-
parities and improve health outcomes among this vulnerable
population. This article uses data collected from women en-
rolled in a National Cancer Institute (NCI)-funded Appala-
chian Center for Population Health and Health Disparities
cervical health study to answer the question: What is the as-
sociation between social, demographic, and psychologic fac-
tors and smoking status among Appalachian Ohio women? A
secondary aim examined whether specific factors, or profiles,
could be identified, segmented, and combined for future tai-
lored treatment of tobacco dependence.

Materials and Methods

This study was part of a larger NCI-funded cervical health
project entitled, Community Awareness, Resources and
Education (CARE) (P50 CA105632), and has been described
elsewhere.33 Briefly, Ohio Appalachian-designated counties
(n = 29)21 were selected using probability proportional to size

sampling, with county cervical cancer incident cases in 1998–
200034 as the size measure. After county selection, all primary
care and obstetrics/gynecology clinics listed in county tele-
phone books or named by key informants were identified
(n = 171). Clinics were contacted to determine if cervical
screenings were performed (n = 160). Clinics reporting ‡ 200
unique cervical screenings annually (n = 22) were invited to
participate; a total of 14 clinics, or 63.6%, agreed.

Following clinic agreement, a random sample was selected
from a complete list of female patients. First, medical records
were reviewed to determine eligibility, which included (1)
documented clinic visit within 2 years, (2) age 18 + , (3) non-
pregnant, (4) no history of invasive cervical cancer or hyster-
ectomy, and (5) Ohio Appalachian county resident. Second,
potentially eligible women were contacted (by mail and
phone) and invited to participate in a baseline interview. Next,
if a woman was determined as eligible and agreed to partici-
pate, a baseline survey was scheduled and conducted in pri-
vate, usually at the participant’s home. All respondents were
paid $25 as reimbursement for their time and participation.
The study was approved by the Institutional Review Boards at
The Ohio State University, the University of Michigan, and the
Centers for Disease Control and Prevention (CDC).

The baseline survey was verbally administered by a trained
research staff interviewer. The interview averaged about 1
hour in length. All survey questions were presented visually
on a laptop screen and simultaneously read to the participant
by the interviewer. Responses were entered by the inter-
viewer via a Computer Assisted Personal Interview (CAPI)
system. Specific variables for this analysis included the fol-
lowing.

Social and demographic characteristics

Variables included age (18–30, 31–50, and ‡ 51 years), ed-
ucation ( < high school, high school/General Educational
Development (GED), and > high school), race (white vs. oth-
er), marital status at time of interview (never married, mar-
ried/member of couple, and divorced/widowed/separated),
employment (full-time, part-time, unemployed/disabled,
other), occupation (professional as defined by a degree, skil-
led labor, unskilled labor, other), annual household income,
and health insurance (private, government-assisted, none).

Life course socioeconomic position (SEP). Previous ap-
proaches to childhood and adult SES were used to create
variables that categorized the individual’s SEP as high or low
during childhood and at present.5,35–39 A woman’s childhood
SEP was defined as high if (1) she lived with both parents at
age 14 years, and (2) both parents had ‡ high school educa-
tion. Otherwise, her childhood SEP was defined as low. A
woman’s adult SEP was defined as high if she had (1) > high
school education, (2) private insurance, and (3) a poverty in-
come ratio (PIR) above the sample’s median cutoff point. PIR
was defined as the ratio of midpoint of observed family in-
come category to official poverty threshold of a family of the
same size for the same calendar year.40 If the participant did
not report these three characteristics, her adult SEP was de-
fined as low.

Age at first pregnancy. Women who were pregnant for
the first time when < 20 were grouped together, and women
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who reported never being pregnant or reported a first preg-
nancy when ‡ 20 comprised the second group.14

Single mother status. Single mothers included only those
women who reported children aged £ 18 living in the house-
hold and no current husband, partner, or other adult house-
hold resident. All other women were coded as not being a
single mother.14

Psychologic characteristic

Depressive symptoms. Depressive symptomatology was
measured by the Center for Epidemiologic Studies Depres-
sion scale (CES-D).41 The CES-D is a 20-item self-report in-
strument used with the general population and asks the
respondent to rate the frequency of feelings and behaviors
experienced in the past week related to depressive symptoms.
Scores range from 0 to 60, with a higher score indicating the
presence of more depressive symptoms. CES-D scores ‡ 16
are considered the cutoff point for further investigation of a
depressive condition.

Smoking status

Smoking status was based on questions from the National
Health Interview Survey (NHIS).42 First, participants were
asked if they had ever smoked 100 cigarettes in their entire
life. Those who responded no were categorized as never
smokers. Those who answered yes were then asked if they
smoke now. Those who answered yes were subsequently
asked whether they smoked everyday or most days. Former
smokers were categorized as those who had smoked 100
cigarettes in their entire life but did not smoke now. Current
smokers were classified as those who answered that they had
smoked 100 cigarettes in their lifetime and smoked now
(everyday or most days).

Statistical analyses

Participants were categorized according to smoking status
(i.e., never, former, current), and descriptive statistics were
calculated for each independent variable. Analyses were
conducted to determine the association between smoking
status and social, demographic, and psychologic character-
istics after combining information obtained from never
smokers and former smokers to create a nonsmoker cate-
gory. To answer the main research question of the study, a
multivariable logistic regression model was fit with the
binary outcome of smoking status (1 = current smokers;
0 = former and never smokers). This analysis allowed for
examination of the independent effect of each variable. Be-
cause participant-level data were clustered within 14 Appa-
lachian clinics, the model was fit using a mixed model
approach (GLIMMIX procedure in SAS, version 9.13). Vari-
ables that were significant in univariate analyses were con-
sidered in the multivariable model. Backward elimination
was performed to select factors significantly associated with
smoking status. Interactions between life course SEP and
other variables in the final model were examined. The model
fit was examined using the Hosmer-Lemeshow test43; the
area under the receiver operating characteristic (ROC) curve
was assessed.

To address the secondary aim of the analysis, that is,
whether specific factors or profiles could be identified and
segmented for tailored treatment of tobacco dependence, a
chi-squared automatic interaction detection (CHAID) method
was used.44 The CHAID approach involved the construction
of a decision tree that splits the sample into progressively
smaller subsets based on which factor is most strongly related
to the outcome at each split. This method was used to identify
the combination of factors or profiles (i.e., child SEP, adult
SEP, age at first pregnancy, single mother status, and de-
pressive symptoms) that were most strongly associated with
the dependent variable, which in this case was smoking status.

Results

A total of 2903 women were determined to be potentially
eligible and invited (via mail or phone) to be screened; 801
women were able to be contacted and determined to be fully
eligible. Of these, 570 completed the interview, yielding a
cooperation rate of 71%.45

Sample characteristics

The sample included never smokers (52.1%), former
smokers (20.5%), and current smokers (27.4%). Social, de-
mographic, and psychologic characteristics are presented in
Table 1, according to smoking status. The sample (n = 570)
was relatively young, with approximately three fourths being
aged £ 50. The majority had greater than a high school edu-
cation (55.9%) and were white (94.7%). Most were married or
partnered, and about 65% worked outside the home either
full-time or part-time. One third of women had an annual
household income of $20,000; 57.5% were classified as low
child SEP and 67.5% as low adult SEP. Approximately 38%
reported their first pregnancy occurring before age 20, and 9%
were now classified as single mothers. Almost 31% of the
sample scored ‡ 16 on the CES-D instrument (Cronbach a for
sample = 0.74).

Logistic regression analyses

A univariate logistic regression model was first fit with
each covariate, and significance was assessed (Table 2). The
final adjusted main effects model (Table 3) contained the
variables adult SEP, CES-D, age at first pregnancy, and
age. The model had good fit and discrimination (Hosmer-
Lemeshow Goodness of Fit test chi-square statistic = 4.95,
p = 0.67, area under ROC curve = 0.75). There were no signif-
icant two-way interactions at the a = 0.05 level of significance.

Associations in the final model indicated that women aged
31–50 (odds ratio [OR] 2.30, 95% confidence interval [CI] 1.22-
4.33) and 18–30 (OR 3.29, 95% CI 1.72-5.34) were significantly
more likely to currently smoke compared to those aged ‡ 51.
Disadvantage as an adult (low adult SEP) was significantly
related to current smoking. These women were more than
three times as likely to smoke compared to those with high
adult SEP (OR 3.05, 95% CI 1.74-5.34). Those reporting a CES-
D score ‡ 16 were almost twice as likely to currently smoke
(OR 1.99, 95% CI 1.31-3.05) compared to those with a score
< 16. Women who became pregnant with a first child before
age 20 were significantly more likely to smoke (OR 1.74, CI
1.14-2.66) than women who first experienced a pregnancy
after age 20.
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CHAID analyses

Figure 1 presents the current smoking prevalence, accord-
ing to the number of risk factor variables for smoking. It was
apparent that significant disparity in prevalence existed based
on the number of risk factors reported by each female re-
spondent. Specifically, about 10% of women with no risk
factors currently smoked, as compared to 50% of women who
reported four or more risk factors. Figure 2 presents the dis-

tribution of risk factors according to number reported. Low
adult SEP represented the most prevalent factor for each
number category, and single motherhood factor was the least
prevalent in each number category.

According to the CHAID analyses (Fig. 3), adult SEP
( p = 0.0000) was most strongly related to smoking status, as
this risk factor was the first split in the decision tree. A total of
132 women were segmented into the low adult SEP category.
Of these, 36.4% were current smokers compared to 11.6% of

Table 1. Percentage Distributions of Sample Characteristics for 570 Community Awareness, Resources

and Education Participants Who Completed the Baseline Survey

Characteristic
Never smokers

(n = 297)
Former smokers

(n = 117)
Current smokers

(n = 156)
Total

(n = 570)

Demographics and income
Age

18–30 26.9 28.2 45.5 32.3
31–50 48.2 42.7 44.2 46.0
‡ 51 24.9 29.1 10.3 21.7

Education
Less than high school 4.0 12.0 12.8 8.1
High school diploma or GED 28.6 42.7 44.9 36.0
> High school diploma 67.4 45.3 42.3 55.9

Race
White 95.6 95.7 92.3 94.7
Other 4.4 4.3 7.7 5.3

Marital status (n = 569)
Never married 13.5 22.2 21.8 17.6
Married/member of couple 67.2 53.0 55.8 61.1
Divorced/widowed/separated 19.3 24.8 22.4 21.3

No other smokers in household (n = 565) 79.6 76.5 41.7 68.5

Employment (n = 569)
Works full-time or part-time 68.7 57.8 62.2 64.7
Unemployed/disabled 10.4 14.6 19.2 13.7
Other 20.9 27.6 18.6 21.6

Occupation (n = 568)
Professional (has a degree) 33.8 19.8 11.5 24.8
Skilled labor 24.6 28.5 25.0 25.5
Unskilled labor 31.1 34.5 49.4 36.8
Other 10.5 17.2 14.1 12.9

Insurance type (n = 566)
Private (job or purchased) 73.7 62.3 39.1 61.9
Medicaid/Medicare 15.2 25.4 36.5 23.1
No coverage 11.1 12.3 24.4 15.0

Poverty income ratio (n = 542)
High (advantaged) 59.4 48.2 35.8 50.4
Low (disadvantaged0 40.6 51.8 64.2 49.6

Household income (n = 542)
< $20,000 26.0 40.0 45.0 34.1
$20,000–$50,000 41.3 30.9 39.8 38.8
> 50,000 32.7 29.1 15.2 27.1

Life course socioeconomic position (SEP) (n = 542)
Low childhood SEP 48.8 64.7 68.6 57.5
Low adult SEP 54.5 73.6 87.4 67.5

Depressive symptoms
CES-D score ‡ 16 (n = 569) 24.2 23.3 48.7 30.8

Maternal factors
Pregnancy before age 20 years (n = 567) 29.0 40.0 52.3 37.6
Currently a single mother (n = 564) 6.1 12.9 11.9 9.0

CES-D, Center for Epidemiologic Studies Depression Scale; GED, General Educational Development.
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high adult SEP women. Further, among the low adult SEP
subset, depressive symptoms were significantly associated
with smoking status ( p = 0.000). For low adult SEP women
with an elevated CES-D score, the prevalence of current
smoking was 49.3%.

Discussion

This investigation was designed to expand our conceptu-
alization of persistent smoking by including a life course
perspective of risk factors, including SEP in childhood and as
an adult, early pregnancy, and single motherhood, as well as
depression. The disparity in smoking prevalence that was
noted among women in this study was striking and points to
the disproportionate future burden of disease that faces dis-
advantaged women. Fifty percent of women with four or
more risk factors were current smokers and at increased risk
for future tobacco-attributable disease and death. Of concern,
this prevalence estimate is significantly higher than the cur-
rent 18% in the U.S. female population and the 10% estimate
that was observed among women in this study who reported
no social, demographic, or psychologic risk factors.

Table 2. Univariate Odds Ratios and 95% Confidence

Intervals from Logistic Regression Model

Characteristic

OR (95% CI)
of being a

current smoker p value

Demographics and income
Age < 0.0001

18–30 1.0
31–50 0.58 (0.38-0.88)
‡ 51 0.23 (0.13-0.44)

Education 0.001
Less than high school 1.0
High school diploma or GED 0.38 (0.20-0.74)
> High school diploma 0.73 (0.38-1.40)

Race 0.25
White 1.0
Other 1.58 (0.73-3.42)

Marital status (n = 569) 0.45
Never married 1.0
Married/member of couple 0.74 (0.45-1.22)
Divorced/widowed/
separated

0.87 (0.48-1.58)

Employment (n = 569) 0.14
Works full-time or part-time 1.0
Unemployed/disabled 0.80 (0.49-1.29)
Other 1.49 (0.88-2.53)

Occupation (n = 568) 0.0001
Professional (has a degree) 1.0
Skilled labor 2.46 (1.32-4.57)
Unskilled labor 3.84 (2.16-6.83)
Other 2.90 (1.43-5.87)

Insurance type (n = 566) < 0.0001
Private (job or purchased) 1.0
Medicaid/Medicare 3.65 (2.34-5.69)
No coverage 3.83 (2.30-6.38)

Poverty income ratio (n = 542) 0.0002
High (advantaged) 1.0
Low (disadvantaged) 2.14 (1.43-3.20)

Socioeconomic position
(SEP) (n = 539)
Childhood SEP 0.0032

High 1.0
Low 1.82 (1.22-2.70)

Adult SEP < 0.0001
High 1.0
Low 4.50 (2.66-7.63)

Depressive symptoms
CES-D score (n = 569) < 0.0001

< 16 1.0
‡ 16 2.86 (1.93-4.24)

Maternal factors
First pregnancy < 0.0001

‡ age 20 years 1.0
< age 20 years 2.21 (1.50-3.24)

Currently a single mother 0.22
No 1.0
Yes 1.47 (0.79-2.73)

Table 3. Adjusted Odds Ratios and 95%
Confidence Intervals from Multivariable

Logistic Regression Model (n = 537)

Characteristic

OR (95% CI) of
being a current

smoker vs. nonsmoker p value

Age 0.002
‡ 51 1.0
31–50 2.30 (1.22-4.33)
18–30 3.29 (1.72-5.34)

Adult SEP 0.0001
High 1.0
Low 3.05 (1.74-5.34)

CES-D score 0.002
< 16 1.0
‡ 16 1.99 (1.31-3.05)

First pregnancy 0.010
‡ age 20 years 1.0
< age 20 years 1.74 (1.14-2.66)

Area under the receiver operating characteristic (ROC) curve: 0.74.
Hosmer-Lemeshow goodness-of-fit test: chi-square statistic = 4.95,

p = 0.67.
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Number of risk factors

%

Female Median Prevalence 18%

FIG. 1. Prevalence of current smoking by number of risk
factors (n = 532). Number of risk factors for smoking is dis-
played on the horizontal axis and corresponds to the prev-
alence of current smoking. A shaded line at 18% indicates the
U.S. female median smoking prevalence.6
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The overwhelming majority (95%) of women enrolled in
this study were white, which is consistent with the racial
makeup of the Appalachian region of Ohio. The sample was
younger than the general population of Appalachian women,
with > 95% < age 65 compared to 84.2% in the 2000 Census
estimates within the region.46 Recruiting women from pri-
mary care and women’s health clinics, where reproductive
services are provided, may partially explain the overrepre-
sentation of women aged £ 50. Other demographic charac-

teristics that differed between the sample and the general
population (for women aged ‡ 25) included a higher per-
centage of study participants with ‡ high school education
(92.5%) compared to 78.5% in Appalachian Ohio counties.46

In addition, more study participants were employed (68.7%
vs. 49.5% of Appalachian Ohio women).46 Despite these dif-
ferences, the sample resembled the Appalachian population
in that one third of women reported an annual household
income of £ $20,000, and a similar proportion (37%) were
employed in unskilled labor occupations. With regard to
smoking status, approximately 27% of study participants
were classified as current smokers, which was comparable to
other population-based estimates for women residents of
Appalachian Ohio counties at the time of data collection.47,48

Overall, social and demographic characteristics of smoking
participants indicated more disadvantage as a child and at
present, in contrast to never smokers and former smokers.

The final logistic regression model allowed for assessment
of the independent effect of each variable and supported the
relationship between factors that comprise the Social De-
terminants of Health framework.4 SEP in adulthood was as-
sociated with current smoking. Disadvantage, as measured
by material and social factors, increased the odds of smoking
among women enrolled in this study. Having less education,
less income, and no health insurance as an adult (i.e., low
adult SEP) was associated with smoking. The circumstance of
early parenthood (i.e., first pregnancy before age 20) was also
related to whether a woman currently smoked. This finding is
consistent with studies of English10 and Australian14 women,
where mothers, often living as the lone adult in the home, are
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100

1 (n=112) 2 (n=125) 3 (n=134) 4+ (n=74)
Number of risk factors

Low adult SEP

Low child SEP

First preg <20

CESv-D > 16

Single mother

%

FIG. 2. Risk factor type distribution according to number of
factors, including low adult socioeconomic position (SEP),
low child SEP, first pregnancy at less than age 20, Center for
Epidemiologic Studies Depression scale score (CES-D) > 16),
single mother: n = 445.

Node 0
Category % n
Non-smoker 72.6 414
Smoker 27.4 156
Total 100.0 570

Node 1
% n

Non-smoker 88.4 183
Current smoker 11.6 24
Total 36.3 207

Smoking status

Low adult SEP
Adj. P value=0.000 Chi-square=40.687, df=1

High adult SEP Low adult SEP

Node 1
Category % n

88.4 183
11.6 24

Total 36.3 207

Node 2
Category % n
Non-smoker 63.6 231
Smoker 36.4 132
Total 63.7 363

Depressive symptoms
Adj.P value=0.000 Chi-square=17.267, df=1

Node 3 
Category % n
Non-smoker 72.1 158
Smoker 27.9 61
Total 38.4 219

Node 4 
Category % n
Non-smoker 50.7 73
Smoker 49.3 71
Total 25.3 144

No Depressive symptoms Depressive symptoms

FIG. 3. Chi-square auto-
matic interaction detection
(CHAID) analysis for signifi-
cant risk factors, indicating
that low adult SEP and de-
pressive symptoms are asso-
ciated with smoker category.
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surrounded by disadvantage. Other circumstances associated
with pregnancy deserve consideration in future studies. For
example, Bailey and Daugherty27 observed that pregnant
women who experienced intimate partner violence were more
likely to smoke. Also, depressive symptoms were reported by
approximately half of the women who smoked, and the
presence of these symptoms significantly increased the like-
lihood of smoking.

The CHAID, or decision tree analysis, identified subsets (or
nodes) that were categorized by different risk factors. The
final subsets significantly associated with current smoking
included low adult SEP and depressive symptoms. Given the
cycle of poverty described among women who smoke,6,10 it
is not surprising these nodes were identified. Depression is
related to current smoking,15 and using nicotine as a way to
self-medicate for depression has been described.49 Further, a
CES-D score ‡ 16 was noted in 13.9% of those with a high
childhood and high adult SEP, 11.5% with a low childhood
and high adult SEP, 31.4% with a high childhood and low
adult SEP, and 43.9% with a low childhood and low adult SEP
(results not presented). The CHAID analysis confirmed that
depressive symptoms not only were more common among
low-income adult SEP women but also were significantly
associated with smoking prevalence. The results of the current
study may be used to inform tobacco dependence treatment
efforts. Future clinical trials should investigate the combined
risk factors of depression among low SEP women as it relates
to treatment outcome or abstinence from smoking. Treating
depression should be considered a priority for healthcare
providers who manage the care of low SEP women who
smoke. In future studies, the role of depression should be
addressed, especially in clinic-based tobacco dependence
treatment trials, where the disorder can be appropriately
managed by a healthcare provider.

The statistical analyses conducted in this study were par-
tially based on the work of Ho et al.13 comparing logistic
regression and CHAID in an analysis of risk factors for cer-
vical cancer. More recently, Nickelson et al.49 compared the
two analytic techniques in a study that characterized social
and demographic factors among adolescents enrolled in a
physical activity intervention. CHAID has also been con-
ducted for audience segmentation analysis among subgroups
of women screened for breast cancer50 and adolescents at risk
for obesity.51 In the current study, both analytic approaches
provided important information about the role of variables
associated with current smoking. However, the methodologic
assumptions of each test differed. Logistic regression model-
ing allowed for examination of the independent effect of each
variable and assumed that variables of interest were uniform
for all participants. Conversely, the CHAID analysis assumed
that this effect was not identical across participants but spe-
cific to identified subsets of participants. As an example, the
logistic regression analysis identified depressive symptoms as
an independent risk factor for smoking across all participants,
after controlling for other risk factors. However, the CHAID
analysis specified that depressive symptoms were particu-
larly important for women with low adult SEP. Although the
tests held different assumptions, they both contributed to an
understanding of smoking prevalence. Overall, the findings
from both analyses were consistent with regard to the rela-
tionship between low adult SEP and depressive symptoms
and current smoking.

These findings add to a growing body of literature that
emphasizes the social and contextual factors that partially
explain smoking behavior.4–6,10,14,52 This perspective deserves
equal consideration in explaining the persistence of smoking
in disadvantaged groups. Understanding the combination of
social and material factors and life course circumstances as-
sociated with smoking helps to determine the mechanisms
responsible for the behavior and can guide tobacco control
efforts. The current findings indicated that low SEP as an
adult woman, depressive symptomatology, and early age at
first pregnancy are associated with persistent smoking. As
Graham et al.6,10 and others53 have observed, social policies
may be necessary precursors to changing tobacco-related
behaviors among vulnerable groups, and in fact, social poli-
cies may act as tobacco control policies.

For women living in poverty, evidenced by early parent-
hood, a lower income, and a lack of private health insurance,
smoking behavior may persist if social conditions are not
modified. An uninsured woman who lacks access to tobacco
dependence therapy and treatment for depression is highly
likely to continue smoking. Modifying social policies by
promoting participation in the educational system or reduc-
ing the risks of early motherhood may improve subsequent
employment opportunities that help women accumulate
material resources, including health insurance. Another to-
bacco control policy might involve an employed woman ac-
cessing her worksite smoking cessation program, which may
provide a pathway to quitting smoking. Other organizational
policies might include bundling tobacco dependence treat-
ment with other social services accessed by women. Armour
et al.54 recommend combining food assistance and tobacco
control programs, as food-insecure families often smoke. As
low income women are especially responsive to messages
about cigarette prices,8 these types of initiatives may be
worthwhile.

Past tobacco control efforts have focused primarily on ini-
tiatives aimed at designing educational or behavioral inter-
ventions to assist individual smokers in quitting.55 The most
recent update to a U.S. clinical practice guideline with rec-
ommendations to healthcare providers to assist their patients
to quit includes information tailored to smokers with low
SES.56 Here again, the focus has been primarily on educational
and clinical interventions without addressing social factors,
such as low income and early age at time of pregnancy, as well
as other policy-related variables that may explain persistent
smoking.

Several limitations were evident in the present study. First,
22 clinics were identified for inclusion in the sampling plan,
but only 14 clinics agreed to participate. Although this num-
ber was sufficient, women recruited from the participating
clinics may differ from women in nonparticipating clinics or
women from Appalachia in general. Reasons for clinic refusal
were unable to be ascertained, other than staff was too busy or
not interested. Second, the clinic lists contained names of
many women seen in the past 2 years who were unable to be
reached by mail or phone at the time of invitation, limiting
generalizability. Once contact was made with a potential
participant, however, the cooperation rate was 71%. In addi-
tion, women enrolled in this study were younger, more likely
to be employed, and better educated compared to the general
Ohio Appalachian population, which may restrict generaliz-
ability. The cross-sectional design also limits the ability to
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characterize the order of selected events in relation to smoking
status. Finally, the childhood life course SEP required the
participant to recall parents’ educational level and whether
both parents lived with the participant at age 14. However,
the reliability and validity of this measure have been dem-
onstrated previously.39

Conclusions

This report documented that women in this region expe-
rience a variety of social, demographic, and maternal risk
factors that increase the risk of current smoking as an adult.
Because of their high prevalence of cigarette smoking and
high rates of poverty, Appalachian women could be at in-
creased risk for future life-threatening diseases. As health and
health behaviors are influenced by the social environment,
further research is warranted to expand the characterization
of these underlying mechanisms. Their role in explaining
health disparities among Appalachian women must be ad-
dressed. This information can be used to develop and test
tailored social services that accompany organizational to-
bacco policies that focus primarily on reducing smoking
prevalence in uniquely disadvantaged populations similar to
women in the Appalachian Ohio region.
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