
CORRELATES OF CIGARETTE SMOKING AMONG LOW-INCOME AFRICAN

AMERICAN WOMEN

Objective: This study examines individual and

contextual correlates of cigarette smoking in

a randomly selected, community-based sam-

ple of low-income African American women.

Design: The study sample was selected by

using a two-stage area probability sample

design.

Setting: Participants were recruited from

.12,000 housing units selected from 39

census tracts in the city of Detroit.

Participants: Participants for this study include

a total of 921 women who completed the

baseline assessment of a randomized clinical

trial aimed at improving the oral health of

African American families.

Main Outcome Measures: Past month prev-

alence of cigarette use and number of cigar-

ettes smoked during this period.

Results: Data were analyzed with fixed-effects

and multilevel statistics. Social support was the

only variable associated, inversely, with current

smoking. Self-reported feelings of anger were

positively associated, though marginally, with

current smoking. Between-neighborhood var-

iance was small, and no neighborhood level

variables were associated with cigarette smok-

ing.

Conclusions: Previously established risk fac-

tors did not predict cigarette use in this

randomly selected, community-based sample

of low-income African American women.

Further research is needed to identify risk

and protective factors that might be unique to

low-income African American populations in

order to better inform preventive and cessation

interventions. (Ethn Dis. 2006;16:527–533)

Key Words: African American, Cigarette

Use, Low-Income, Women

Jorge Delva, PhD; Marisol Tellez, PhD; Tracy L. Finlayson, PhD;
Kimberlee A. Gretebeck, PhD; Kristine Siefert, PhD;

David R. Williams, PhD; Amid I. Ismail, DrPH

INTRODUCTION

Despite recent declines in the prev-

alence of cigarette use in the general

population,1 cigarette use continues to

be disproportionately high among indi-

viduals of low-income and racial/ethnic

minority groups.2–4 The excess burden

of tobacco-related disease among low-

income and racial/ethnic minority

groups has been largely attributable to

higher rates of use, differential suscep-

tibility, lower cessation rates, and lower

access to tobacco cessation counseling

among Medicaid and uninsured pa-

tients.5,6 Of particular concern, between

1983 and 2002, the gap in smoking

prevalence between adults who were

college graduates and those with less

than a high school education rose from

14% to 18.2%.1 These data are of

concern because African Americans are

overrepresented among the poor, the

less educated, and the under-served, and

tobacco use has a disproportionate

health impact.7 For example, smoking

increases the risk of stroke, and cere-

brovascular disease rates are twice as

high among African American men and

women as among Whites.5

Although tobacco use is the single

largest preventable cause of death,

determinants of observed population

differences in exposure and susceptibil-

ity to tobacco use, as well as its

consequences, are poorly understood

among low-income and racial/ethnic

minority populations.8 More research

is needed to increase understanding of

tobacco use, addiction, and related

diseases among populations suffering

disparities, as the evidence base is

currently inadequate to develop effective

interventions.5,8 A group that has been

particularly understudied is African

American women. Although African

American women have an overall smok-

ing prevalence rate lower than or

comparable to that of White women,

recent research indicates that low-in-

come African American women have

smoking prevalence rates considerably

higher than those reported in national

surveys.2–4 Unfortunately, factors asso-

ciated with smoking behavior among

adult African American women remain

largely understudied.9

This paper examines correlates of

cigarette smoking in a community-

based sample of African American

women who reside in the poorest census

tracts in Detroit, Michigan. A better

understanding of risk and protective

factors for smoking in this under-served

group can provide an empiric basis for

interventions to reduce the onset, main-

tenance, and adverse consequences of

this health damaging behavior. Risk

factors studied include parenting stress,

perceptions of discrimination or unfair

treatment, feelings of anger, and de-

pressive symptoms. Stress and depressive

symptoms have been associated with

smoking dependence in African Ameri-

can women,10 and perceived discrimina-

tion has been shown to be a strong

predictor of smoking among African

Americans.11–12 Feelings of anger have

also been positively associated with

smoking in women and are a likely

response to poverty and discrimina-

tion.13 Protective factors studied include

social support and religiosity.14–16
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Also examined is whether the prev-

alence of cigarette use and the associa-

tion between cigarette use and corre-

sponding risk and protective factors vary

according to neighborhood characteris-

tics, as suggested by prior research.17–18

Some researchers report no association

between smoking and neighborhood

socioeconomic factors,17 and others re-

port that individual factors may be more

important predictors of smoking initia-

tion and progression than contextual

factors.19 However, other studies sug-

gest that residing in a deprived area has

an independent effect on smoking

prevalence beyond that of individual

characteristics.18,20–21

METHODS

Study Sample
The present study includes 921

women participating in a larger study

of the determinants of oral health

among 1021 African American care-

givers and their children (0–5 years old)

living in the city of Detroit, with

a household income ,250% of the

2000 poverty level. The study was

conducted by the Detroit Center for

Research on Oral Health Disparities,

one of five centers funded by the

National Institute of Dental and Cra-

niofacial Research to reduce oral health

disparities. Male caregivers (n555) and

women who are former smokers (n545)

are not included in the analyses because

of small sample sizes. Institutional

review board approval was obtained

before beginning the study. The overall

response rate for the 1021 families was

73.8% (total interviewed families/eligi-

ble families).

Sampling, Recruitment,
and Screening

The sample was selected by using

a two-stage area probability sample

design. In the first stage, 565 census

blocks were selected from a total of

1526 census blocks located in the 39

census tracts with the lowest median

household income and highest concen-

tration of African American children in

the city of Detroit. These blocks were

combined into 118 segments that con-

tained $100 households per segment.

In the second stage, all housing units in

these segments were listed. From

.14,000 households, 12,655 housing

units were selected with probabilities

proportionate to size. The combination

of proportionate to size selection across

the two stages yielded an equal chance

of selection for all households in the

study area. Screening questions were

administered at the doorstep to identify

households with eligible children living

in the home.

Measures

Dependent Variables
The dependent variables, current

cigarette smoking and number of cigar-

ettes currently smoking, were measured

by using questions from NHANES

III.22 Participants who answered yes to

smoking $100 cigarettes in their life

were asked, ‘‘Do you smoke cigarettes

now?’’ Current cigarette smoking status

responses were categorized as dichoto-

mous (yes/no). To determine number of

cigarettes smoked (continuous mea-

sure), respondents were asked, ‘‘On

average, how many cigarettes do you

smoke a day?’’

Individual-Level Predictors
Individual-level predictors included

unfair treatment or discrimination,

parenting stress, depressive symptoms,

feelings of anger, instrumental and

emotional social support, and religiosi-

ty. Unfair treatment was measured by

using 11 items adapted from the Unfair

Treatment Scale23 in which participants

indicated how frequently (65‘‘almost

every day,’’ 55‘‘at least once a week,’’

45‘‘a few times a week,’’ 35‘‘a few

times a year,’’ 25‘‘less than once a year,’’

and 15‘‘never’’) they perceived being

treated unfairly, such as receiving poorer

service than others. A composite score

was generated by summing the re-

sponses across all 11 items. Scores

ranged from 11 to 66, with higher

scores representing more frequent ex-

periences of unfair treatment. The alpha

coefficient was .85.

Parenting stress was measured with

an eight-item scale adapted from the

Parenting Stress Index scale.24 Partici-

pants rated how often (55‘‘almost

always,’’ 45‘‘often,’’ 35‘‘sometimes,’’

25‘‘rarely,’’ and 15‘‘never’’) they felt

stressed in the parenting role. A sample

item is, ‘‘How often would you say your

child gets (or children get) on your

nerves?’’ Items were averaged to create

a composite score that ranged from 1.0

to 4.5, with higher scores representing

higher parental stress. The alpha co-

efficient was .73.

Depressive symptoms were mea-

sured by administering the 20-item

Center for Epidemiological Studies of

Depression (CES-D).25 The response

categories were: ‘‘5–7 days last week,’’

‘‘3–4 days last week,’’ ‘‘1–2 days last

week,’’ and ‘‘not at all or less than one

day last week.’’ Total scores ranged

from 0 to 52. The alpha coefficient was

.90. To measure level of anger or

hostility, participants were asked: ‘‘In

the last week, how many days have you

felt angry?’’ The response categories

were the same as those of the CES-D.

A five-item scale was used to obtain

a composite index of instrumental and

This paper examines correlates

of cigarette smoking in

a community-based sample of

African American women

who reside in the poorest

census tracts in Detroit,

Michigan.
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emotional support.26 Individuals re-

sponded yes/no if they had someone to

count on to run errands, lend money,

watch their children, lend a car or give

a ride, and provide encouragement if

needed. A composite score was created

by summing responses across all five

items. The scores ranged from zero to

five, with higher scores representing

more support. The alpha coefficient

was .72. Religiosity was measured by

asking respondents: ‘‘How religious

would you say you are?’’ with response

categories including: 15‘‘very reli-

gious,’’ 25‘‘fairly religious,’’ 35‘‘not

too religious,’’ and 45‘‘not religious at

all.’’

Neighborhood-Level Predictors
Consideration of sample size re-

quirements for the multilevel modeling

led to a clustering process of the 39

original census tracts into 27 groups.

This was done by locating the tracts in

a map of the city of Detroit/North

Wayne County and considered proxim-

ity of tracts, transportation/street

boundaries, and local neighborhood

frames of reference (eg, fire stations,

elementary schools). The 27 groups

have an average population of 2776

individuals with a range from one to

three census tracts per group. For the

purpose of this study, the 27 groups are

referred to as neighborhood clusters

(NCs).

Neighborhood-level covariates in-

cluded in the study reflect four dimen-

sions: churches as proxy for the presence

of social institutions in the neighbor-

hoods, wealth, social disadvantage, and

housing infrastructure (see Table 1).

Data to create these four dimensions

were obtained from two different

sources, the online Yellow Pages and

the 2000 Census summary files 1 and 3

(SF1–SF3).27 Ten census measures re-

flecting wealth, social disadvantage, and

housing infrastructure were extracted by

using American Fact Finder.28 The

census variables were factor analyzed.

The loadings for each factor were used

to compute a social disadvantage, hous-

ing infrastructure deficiency, and wealth

factor score for each neighborhood

cluster that used PROC SCORE in

SAS 8.0.29 The standardized scores of

the three factors were added to calculate

a neighborhood socioeconomic disad-

vantage score (NSDS) that ranged from

23.44 to +2.76 across the 27 NCs. The

NSDS scores represent the deviation of

the value from the mean, with higher

scores representing greater degree of

privilege in the neighborhood cluster.

Number of churches was standardized

to have all predictors in a common

metric (standard deviations). The mul-

tilevel models were adjusted for the

average population size of each NC.

Demographic Characteristics
Demographic characteristics includ-

ed age, annual family income, and

educational level. The variable age was

dummy coded into four categories: 14–

20, 21–30, 31–40, and $41 years.

Income was dummy-coded into four

categories: ,$10,000, $10,000–

$19,000, $20,000–$29,000, and

$$30,000. Educational level was dum-

my-coded into three categories—less

than high school education, high school

degree, and some college education.

Data Analysis
The statistical program STATA,30

version 8.0, was used to obtain un-

adjusted weighted estimates of the

distribution of each of the dependent

variables. Analyses were weighted and

took into account the design effects

generated by the complex sampling

design. Once the bivariate distributions

were assessed, individual-level variables

that were significantly associated with

the dependent variables were included

in the fixed-effects multivariate analyses.

Weighted multiple logistic regression

analysis was used to regress the dichot-

omous dependent variable, current smok-
er, on the selected predictors. Weighted

multiple regression analysis was used to

regress the continuous variable, number

of cigarettes participants currently

smoke, on the predictors.

The multilevel analyses were done

by using hierarchical generalized linear

modeling (HGLM) to first determine if

the prevalence of current cigarette use

(intercept) varied significantly between

neighborhood clusters. If variation was

identified, further analyses involved

assessment of the proportion of in-

Table 1. Neighborhood-level measures reflecting number of churches, social
disadvantage, housing infrastructure, and wealth

Neighborhood Characteristic Percent in 27 Neighborhood Clusters

Median number of churches 6.0

Social disadvantage

% of female headed household 43.0
% of households with public assistance 17.2
% of adults unemployed 10.8
% of people that use public transportation 14.0

Housing infrastructure

% of households with no kitchen 1.3
% of households with no plumbing 1.5
% of households with no phone services 10.0

Wealth

Median household income $22,390
% of individuals ages $16 years who earn

income regularly
71.0

Note: For the purpose of the multilevel analyses, all these variables are standardized. The variables social
disadvantage, housing infrastructure, and wealth were added to create a standardized variable called
neighborhood socioeconomic disadvantage score (NSDS).
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dividual-level variance (within-neigh-

borhoods) and group-level variance

(between-neighborhoods) in current

smoking and number of cigarettes

smoked that was explained by individ-

ual and neighborhood covariates, re-

spectively. Assessment of associations

between neighborhood factors and the

smoking variables, after accounting for

individual-level factors, were fitted by

the use of intercept as outcome models.

These analyses were conducted with the

software HLM 5.64a.31

RESULTS

More than half of the participants

were 21–30 years old (55%), had a high

school education (53%), were not em-

ployed (61%), and had an income

,$20,000 (72%). The prevalence of

current cigarette use was 43% On aver-

age, smokers had been smoking for nine

years, and in the past month they smoked

an average of nine cigarettes per day.

Individual-Level Analyses
Initial bivariate analyses revealed

that current cigarette use was positively

associated with feelings of anger and

inversely associated with social support.

Therefore, the first set of multivariate

analyses included all demographic vari-

ables and these two variables (see

Table 2). The results confirm that older

women have a higher odds ratio (OR)

associated with being current smokers

than younger women. Social support

was also significantly associated with

current smoking. For each unit of

increase in level of social support, the

OR associated with smoking is 27%

lower (OR .73, standard error [SE] .05),

after adjusting for demographic char-

acteristics and other variables. Women

reporting higher levels of anger were

17% more likely to be smokers, al-

though the P value was .077, after

adjusting for the other variables in the

model. Older individuals and those with

higher incomes smoke, on average,

more cigarettes than younger individu-

als and those with lower incomes,

respectively (see Table 2, right column).

Multilevel Analyses
Assessment of whether current

smoking varies between neighborhoods

indicated significant variation in smok-

ing status between neighborhood clus-

ters, but the magnitude was small. The

intraclass correlation coefficients [ICC]

for current smoking status and number

of cigarettes recently smoked were 7%

and 2%, respectively. Thus, .93% of

the variability in the outcomes of

interest can be accounted for by in-

dividual, not neighborhood, variation.

Consequently, when individual and

neighborhood predictors were included

in the models, no significant improve-

ments were observed in the amount of

variance estimated between and within

neighborhood clusters. Therefore, only

the results of the fixed-effects multivar-

iate models are presented (see Table 2).

DISCUSSION

The inverse association between

social support and cigarette use suggests

that women in our study with higher

social support are less likely to be

smokers or that smoking results in

lower social support. Although the

cross-sectional design precludes causal

inference, if supported by longitudinal

research, this finding suggests a promis-

ing direction for future interventions.

However, the effectiveness of social

support interventions may depend on

the individual’s readiness to quit.32

Table 2. Results of weighted multivariate logistic and multiple regression analyses
associated with current cigarette use and with the average number of cigarettes
smoked recently

Variable

Current Smokers (N5921)
Average No. of Cigarettes Smoked

(N5390)

OR SE b SE

Age

,20 1.00 —
21–30 1.79* .52 .27 1.11
31–40 2.093 .61 1.73 1.42
$41 3.554 1.29 3.903 1.56

Education (years)

,12 1.00 —
12 .85 .19 .62 1.30
.12 1.04 .20 .88 .87

Employed

No 1.00 —
Yes .82 .11 2.55 .91

Family income in past 12 months ($)

,10,000 1.00 —
10,000–19,999 .87 .18 2.92 .76
20,000–29,999 .95 .18 21.59 1.11
$30,000 .60 .16 22.534 .99

Feelings of angerQ 1.17* .10 2.11 .38
Social support" .731 .05 2.23 .27

* P,.10;
3 P,.05;
4 P,.01;

1 P,.001.
Q Scale 0 to 3, with 3 representing more anger/hostility.
" Scale of 0 to 5, with 5 representing more support.
Note: ORs and bs adjusted for all variables included in the table.
OR5odds ratio; SE5standard error.
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The lack of associations between

cigarette use and other predictors (eg,

parenting stress, depressive symptoms)

may indicate that factors commonly

associated with cigarette use in the

general population do not apply to the

life circumstances of low-income Afri-

can American women. However, our

finding that women who smoked re-

ported higher levels of anger is consis-

tent with a growing body of research

that suggests that individuals may

smoke, in part, as a means of managing

their anger experiences. A recent exper-

imental study33 found that nicotine

exerted its greatest influence on anger

compared with other emotions, and that

the observed reduction in anger was

associated with increased reporting of

happiness and well-being, rather than

a general dampening of emotional

experiences. The authors of this study

also note that a major consequence of

smoking cessation is an increase in anger

or irritability, and that the anger-

palliative actions of nicotine may re-

inforce smoking behavior.34

The lack of association between

cigarette use and the hypothesiz-

ed neighborhood factors might be

explained by the severe economic

disadvantage in which these families

live, whereby differences in neighbor-

hood characteristics might be insuffi-

cient to overcome the effects of living

in extreme poverty.35 The homo-

geneity of the sample is likely to have

contributed to the lack of significant

associations. However, the lack of

association with the neighborhood fac-

tors and the individual’s education and

income levels may reflect a downward

drift in socioeconomic status. We

cannot determine if a downward drift

occurred; however, such a drift would

explain some of the null findings.

Alternatively, multilevel models, regard-

less of their sophistication, may not

identify neighborhood effects from ob-

servational data based on cross-sectional

designs because of such problems as

insufficient variability at the individual

level, confounding, problems with ap-

propriate measurement of neighbor-

hood attributes, misspecification of

models, selection bias (eg, downward

drift mentioned above), and the fact

that many environmental variables are

dependent on the characteristics of the

people who live in the neighborhoods,

making the estimation of neighborhood

effects moot.36–38

A limitation of the present study is

its cross-sectional design, which pre-

cludes establishing a temporal associa-

tion between cigarette use and its

correlates. Other limitations include

the use of self-report data and the

potential for social desirability bias.

However, the high prevalence of current

cigarette use reported by respondents

argues against social desirability. The

use of two items to measure cigarette

use and of single items to measure the

variables religiosity and anger are an-

other limitation; complete scales mea-

suring smoking history, religiosity, and

anger or hostility could not be included

because of time constraints. Another

limitation is the use of census data to

measure neighborhood characteristics;

research that relies on census definitions

alone may underestimate neighborhood

effects because the real conditions that

affect residents are not accurately as-

sessed in census data and may not be

represented within census boundaries

nor represent the residents’ perceptions

on neighborhood boundaries defini-

tions.39 Similarly, in this study we may

not have an accurate count of the

number of churches in the communities

studied,40 as only those churches listed

in the online yellow pages were in-

cluded. We could not directly quantify

neighborhood attributes that could re-

place the use of census-derived and geo-

coded data, and no direct information

was available on participants’ perception

of their place of residence.

This study also has a number of

strengths. The sample is unique in that

it is a representative sample of one of

the most impoverished and disadvan-

taged populations living in a large US

city, and the high prevalence of cigarette

use provides further evidence of the

health burden facing low-income Afri-

can American families. Moreover, the

sample includes African American

women at different developmental

stages, from late adolescence to adult-

hood. Also, despite the limitations of

the community-level measures, this

study included a comprehensive array

of community-level measures that al-

lowed us to test if cigarette use could be

explained by contextual correlates.

The present study highlights the

need to further investigate the risk and

protective factors associated with ciga-

rette use among low-income African-

American women, as such factors ap-

pear to differ from those commonly

associated with cigarette use in the

general population. In particular, future

research should identify individual- and

community-level variables that can pro-

vide an empiric basis for the develop-

ment and testing of smoking prevention

or cessation interventions. For example,

if the relationship between smoking and

anger is confirmed by further research,

identifying the determinants of anger

might uncover specific risk factors that

need to be addressed if smoking

cessation interventions are to be success-

ful. Such factors might include lack of

adequate food, clothing, shelter, and

transportation; stressful work conditions

and low-wage, dead-end jobs; domestic

The inverse association

between social support and

cigarette use suggests that

women in our study with

higher social support are less

likely to be smokers or that

smoking results in lower social

support.
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violence; neighborhood crime and in-

adequate police protection; and lack

of access to health and mental health

care.

The finding that social support was

protective suggests that the relationship

between extended kinship support sys-

tems and smoking should be examined;

such systems could be mobilized in

interventions to help those trying to

quit cigarette use. Religiosity should be

better measured, and further studies

could also include measures of church

attendance. Access to cigarettes in

neighborhood stores and cigarette ad-

vertising and promotions may also have

an effect on smoking in this population.

Future research should examine these

and other relevant variables to inform

the development of appropriate inter-

ventions that can reach under-served

populations such as low-income African

American women and reduce the deadly

burden of disease associated with ciga-

rette use.
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